This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at  http  :  //books  .  google  .  com/| 


Digitized  by  VjOOQIC 


Z13 


:7. 


J^ibrarg  d  t^e  ISPlttseum 


OF 


COMPARATIVE   ZOOLOGY. 


AT  lilTAKI  OtLlN(  CimUOl  1A88. 


SZLc/m . 


No.  (oS-n, 


/"^'/' 


/mT  _ 


Digitized  by  VjOOQIC 


w 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


^cparimcni   of  ihc    ^nieviovz 

U.  a  NATIONAL  MUSEUM. 


16 


BULLETIN 


OF  THE 


IJNITED  STATES  NATIONAL  MUSEUM. 


]Sro.    16. 


PUBLI8HBD  UNDER  THE  DIEECTION  OF  THE  SMITHSONIAN  INSTITUTION. 


WASHINGTON: 

OOVEBNMBNT    PRINTING    OFFICE. 
'  1882. 


Digitized  by  VjOOQIC 


ADVERTISEMENT. 


This  work  is  the  sixteenth  of  a  series  of  papers  intended  to  illustrate 
the  collections  of  natural  history  and  ethnology  belonging  to  the  ^ 
United  States,  and  constituting  the  National  Museum,  of  which  the 
Smithsonian  Institution  was  pla<5ed  in  charge  by  the  act  of  Congres#of 
August  10, 1846. 

It  has  been  prepared  at  the  request  of  the  Institution,  and  printed  by 
authority  of  the  honorable  Secretary-  of  the  Interior. 

SPENCER  F.  BAIRD, 
Secretary  oftlie  Smithsonian  Institution. 
Smithsonian  Institution, 

Washington,  May  20, 1882. 


Digitized  by  VjOOQIC 


SYNOPSIS 


OF  THE 


FISHES  OF  NORTH  AMERICA. 


BT 


DAVID  S.  JORDj^I^ 


AND 


CHARLES  BE.  GILBERT. 


WASHINGTON: 

OOYEBNHENT  PBINTINQ  OFFICE. 

1882. 

Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQIC 


PKEFACE. 


In  this  memoir  we  have  endeavored  to  give  concise  descriptions  of 
all  the  species  of  fishes  known  to  inhabit  the  waters  of  North  America, 
north  of  the  boundary  between  the  United  States  and  Mexico. 

The  classification  which  we  have  adopted  is  essentially  based  on  the 
views  of  Professors  Gill  and  Cope,  who  have,  it  seems  to  us,  been  more 
fortunate  in  reflecting  nature  in  their  groupings  of  the  fishes  than  have 
any  of  the  European  systematists.  In  our  arrangement  of  the  families 
and  genera,  we  have  endeavored  to  avoid,  on  the  one  hand,  unnatural 
associations,  and  on  the  other,  subdivision  beyond  reasonable  limits. 
Genera  to  which  we  have  been  unable  to  give  precise  definition  have 
been  rarely  adopted. 

The  rules  of  nomenclature  generally  recognized  by  naturalists,  and 
recently  admirably  formulated  by  Mr.  W.  H.  Dall,  have  been  followed 
without  deviation,  except  such  as  may  be  due  to  ignorance  of  all  the 
&cts  in  any  particular  case.  Most  of  the  present  confusion  in  nomen- 
clature is  due  to  the  neglect  of  established  rules,  and  the  only  way  out 
of  this  confusion  is  through  the  rigid  enforcement  of  these  rules.  There 
IB  little  hope  for  uniformity  in  nomenclature  so  long  as  individual  prefer- 
ence or  caprice  is  allowed  to  affiBct  it. 

We  are  under  obligations  to  Prof.  Spencer  P.  Baird,  to  Prof.  O. 
Brown  Gk>ode,  and  to  Dr.  Tarleton  H.  Bean,  for  many  aids,  esjiecially 
in  connection  with  our  use  of  the  specimens  in  the  United  States  Na- 
tional Museum.  To  Dr.  Bean,  in  particular,  we  have  been  indebted  for 
help  oi  various  sorts,  including  many  unpublished  notes.  To  Dr.  Theo- 
dore Gill  and  to  Prof.  E.  D.  Cope,  we  are  indebted  for  numerous  aids 
and  suggestions.  Mr.  Samuel  Garman,  of  the  Museum  of  Comparative 
Zoology,  has  given  us  considerable  assistance  on  the  Elasmobranchs. 
Mr.  Chas.  L.  McKay,  of  the  United  States  Signal  Service,  has  revised 
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VI  PREFACE. 

oar  account  of  the  Centrarchidce.  Prof.  S.  A.  Forbes,  of  the  Illinois 
Laboratory  of  Natural  History,  has  furnished  numerous  notes  on  the 
Percidce  and  Cyprinidce  of  Illinois.  Prof.  Felipe  Poey,  of  Havana,  has 
given  valuable  information  in  regard  to  the  fishes  of  the  Florida  Keys. 
Professor  O.  P.  Hay,  of  Butler  University,  has  furnished  us  manuscript 
descriptions  of  species  new  to  science.  Miss  Eosa  Smith,  Mr.  Joseph 
Swain,  and  especially  Mrs.  Susan  B.  Jordan,  have  given  important  per- 
sonal assistance  in  the  verification  of  the  descriptions  in  our  manu- 
scripts. 

Finally,  we  may  refer  to  the  early  encouragement  received  from  Dr. 
Elliott  Coues,  whose  advice  and  example  led  us  to  undertake  to  do  for 
American  Ichthyology,  so  far  as  lay  in  our  power,  what  Coues'  "Key 
to  North  American  Birds  ^  has  done  for  American  Ornithology. 

A  Bibliography  of  North  American  Ichthyology  is  soon  to  be  pub- 
lished by  Professor  Goode.  We  have  therefore  not  attempted  to  give 
a  list  of  the  works  consulted  by  us.  We  have  endeavored  to  examine 
everything  pertaining  to  American  Ichthyology. 

Under  the  head  of  each  species,  enough  synonymy  has  been  given  to 
connect  this  work  with  other  descriptive  works,  and  no  more.  Eefer- 
ence  is  made  to  the  original  description  of  each  species,  to  the  descrip- 
tions in  Dr.  Gttnther's  *' Catalogue  of  the  Fishes  of  the  British  Museum,'' 
and  to  other  works  in  which  special  information  is  given  or  in  which 
some  name  different  from  the  one  adopted  by  us  is  employed. 

This  work  was  first  prepared  for  the  press  in  1879,  during  which  year 
a  portion  of  it  was  printed.  Since  then  the  printing  has  been  several 
times  interrupted,  chiefly  by  the  absence  of  the  authors  while  engaged 
in  field-work.  It  was  finished  in  September,  1882.  The  manuscripts 
unprinted  have  been  from  time  to  time  revised,  and  each  part  has  been 
brought  up  to  the  date  of  finally  leaving  our  hands.  The  fact  that  the 
printing  has  extended  over  more  than  three  years, — three  of  the  most 
active  years  in  the  history  of  American  Ichthyology, — will  account  for 
some  discrepancies  between  the  first  and  last  parts  of  the  work.  In  the 
Addenda,  we  have  included  the  species  which  have  been  described 
since  the  printing  of  the  accounts  of  the  families  to  which  they  re- 
spectively belong. 

DAVID  S.  JORDAN. 
CHARLES  H.  GILBERT. 

Indiana  University, 

Bloomington^  Ind.y  September  14, 1882. 
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PREFACE.  VII 

NoTK. — In  our  descriptions  the  length  of  the  fish  is  always  measured 
from  the  tip  of  the  snout  to  the  end  of  the  last  vertebra:  the  caudal 
fin  being  not  included.  The  expressions  "  head  4"  or  "  depth  4"  mean 
that  the  length  of  the  head,  in  the  one  case,  or  the  greatest  depth  of  the 
body,  in  the  other,  is  one-fourth  of  the  length  of  the  fish.  *^Lat.  1."  indi- 
cates the  number  of  scales  in  the  lateral  line;  when,  however,  the  num- 
ber of  transverse  series  of  scales  between  the  head  and  the  caudal  fin  is 
different  from  the  number  pierced  by  the  lateral  line  we  have  usually 
given  the  former  number.  The  measurements  given  in  the  text  are 
int^ided  to  apply  to  mature  fishes.  Young  fishes  have  usually  the 
depth  less,  the  head  larger,  the  mouth  smaller,  and  the  eye  larger,  than 
adult  examples  of  the  same  species. 

In  the  synonymy  of  any  species,  where  an  author  quoted  has  used  the 
name  adopted  by  us,  that  name  is  not  repeated.  Descriptions  not  taken 
from  specimens,  or  at  least  not  verified  by  us,  are,  in  all  cases,  credited 
to  the  author  from  whom  they  have  been  copied. 
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LIST  OF  NEW  GENERA  AND  SPECIES. 


Tlie  following  specific  and  generic  names  appear  as  new  in  the  present  work.  A  nuuk" 
ber  of  other  descriptions  of  new  species  in  the  Addenda  are  abridged  from  mannscripts 
and  proof-sheets  of  the  current  volnme  of  the  Proceedings  of  the  United  States  Natioual 
Musenm. '  It  is  probable  that  in  all  cases  the  date  of  their  pflblication  in  these  pro- 
ceedings will  be  previoas  to  the  issae  of  the  present  volome. 

Pago. 

Minnilns  ecepticns  J.  &G 200 

Platygobio  pallidus  Forbes 220 

Trycherodon  Forbes 247 

Trycherodon  megalops  Forbes 247 
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Petromyzon  marinns  dorsatus  Wilder 868 

Galeorhinns  zyopterus  J.  &G 870 

Fundulns  zebrinas  J.  &  G 891 

Menidia  laciniata  Swain ^ 908 

Menidia  andensHay 908 

Xenistius  J.  &G 920 

Creolos  J.  S&  G 

LVI 
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A  SYNOPSIS  OF  THE  FISHES  OF  NORTH  AMERICA. 


Ichtbyology  (^;f^6c,  fish;  Ar5^o<r,  a  discourse)  is  the  science  of  fishes. 
A  ^^fish,"  in  the  popular  sense,  is  a  member  of  any  one  of  the  four  classes 
of  aquatic  or  fish-like  vertebrates,  the  groups  here  designated  as  PisceSy 
Elasmobrandiiij  MarsipohrancUii^  and  Leptocardii.  A  fish,  in  this  com- 
prehensive and  somewhat  indefinite  sense,  may  be  defined  as  a  cold- 
blooded vertebrate,  adapted  for  life  in  the  water ;  breathing  by  means  of 
gUls;  having  the  limbs,  if  present,  developed  as  fins ;  the  fingers  and  toes 
being  represented  by  cartilaginous  rays  connected  by  membrane;  the 
exoskeleton  obsolete  or  developed  as  scales  or  bony  plates ;  and  one  or 
more  fins  developed  on  the  median  line  of  the  body,  usually  composed 
of  rays  connected  by  membrane. 

Of  a  "fish^  in  the  popular  sense  one  could  hardly  say  more,  without 
the  necessity  of  the  constant  introduction  of  exceptions.  Of  a  "true 
fish,"  a  fish  in  a  strict  zoological  sense, — that  is,  a  member  of  the  class 
PisceSj — a  definition  will  be  given  further  on. 

Among  the  fish-like  vertebrates,  the  writers,  following  Professor  Gill 
and  other  eminent  authorities,  recognize  four  classes,  considered  as 
co-ordinate  with  the  classes  Batraehiay  Beptiliaj  AveSy  and  Mammalia. 
These  four  classes  have  been  thus  limited  and  characterized: 

ANALYSIS  OF  THE  CLASSES  OP  FISH-LIKB  VERTEBRATES. 

*  SkiiU  nndeTelopedy  with  the  notochord  persistent  and  extending  to  the  anterior  end 
of  the  head.    Brain  not  distinctly  differentiated.    Heart  none. 

Leptocardii,  1. 

•*  SknU  more  or  less  developed,  with  the  notochord  not  continued  forward  beyond 

the  pituitary  body.    Brain  differentiated  and  distinctly  developed.    Heart 

developed  and  divided  at  least  into  an  auricle  and  a  ventricle. 

t  SkuU  imperfectly  developed,  and  with  no  lower  jaw.    Paired  fins  undeveloped, 

with  no  shoulder-girdle  nor  pelvic  elements.    Gills  purse-shaped, 

Marsipobranchii,  2. 

ft  SknU  weU  developed  and  with  a  lower  jaw.    Paired  fins  developed  (sometimes 

absent  through  atrophy) ;  and  with  a  shoulder-girdle  (lyriform  or  furcula- 

shaped,  curved  forward  and  with  its  respective  sides  connected  below), 

and  with  pelvic  elemeuts.    Gills  not  purse-shaped.     (Lyrifera.) 

BuDL  Nat.  Mus.  No.  16 1  l 
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CONTRIBUTIONS  TO  NORTH  AMERICAN  ICHTHYOLOGY — ^IV. 

t  Skull  withoQt  membrane  bones  (a  "rudi mental  opercular  bone"  in  ChirMcra  ) ; 
gills  not  free,  the  branchial  openings  slit-like,  usually  several  in  number; 
exoskeleton  placoid,  sometimes  obsolete;  eggs  few  and  large. 

EU^MOBRANCHU,  3. 

%X  Skull  with  membrane  bones ;  gills  free ;  branchial  openings  a  single  slit  on 
each  side,  sometimes  confluent ;  exoskeleton  various,  not  placoid ;  eggs 
comparatively  small  and  numerous Pisces,  4. 


Class  I.-LEPTOCARDII. 

{The  Lancelets.) 

Skeleton  membrano-cartilaginous ;  skull  undeveloped,  with  the  noto- 
chord  persistent  and  extending  to  the  anterior  end  of  the  head.  Brain 
not  difterontiatM.  No  heart  j  the  function  of  the  heart  being  performed 
by  pulsating  sinuses.  Blood  colorless.  Resjuratory  cavity  confluent  with 
the  cavity  of  the  abdomen;  branchial  clefts  in  great  number,  the  water 
being  expelled  through  an  abdominal  pore  in  front  of  the  vent  Jaws 
none;  the  mouth  a  longitudinal  fissure,  with  cirri  on  each  side. 

Small  marine  animals  highly  interesting  to  the  zoologist  as  exhibiting 
the  lowest  degree  of  development  of  the  vertebrate  type.  The  class 
includes  but  the  single  order  Cirrostomi.  (Ac-to?,  thin;  xapdia^  heart.) 
(Subclass  Leptocardii  Gunther,  viii,  513-514.) 

Order  A.-CIRROSTOMI. 

(The  Cirrostomes.) 

This  order  is  equivalent  to  the  family  BranchiostonuitidcB.  (Latin, 
cirrus^  a  lock  of  hair;  (rr(5/£a,  mouth:  the  mouth  being  surrounded  by  a 
fringe  of  cirri.)    {Cirrostomi  Giinther,  viii,  513-514.) 

Family  I.— BRANCHIOSTOMATIDiE. 

{The  Lancelets,) 

Body  elongate,  compressed,  naked,  colorless,  with  no  fins,  except  a 
rayless  fold  extending  along  the  back,  around  the  tail,  past  the  vent,  to 
the  abdominal  pore.  Mouth  inferior,  appearing  as  a  longitudinal  fis- 
sure, surrounded  by  conspicuous,  rather  stiff  cut!.  Eye  nidimentary. 
Liver  reduced  to  a  blind  sac  of  the  simple  intestine. 

Genera  two,  Branchiostoma  and  EpigonopteruSj  differing  chiefiy  in 
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MARSIPOBRANCHII.  3 

the  greater  development  of  the  dorsal  fin  in  the  latter.  Species  four 
or  more,  found  imbedded  in  the  sand  on  various  coasts.  (Cirrostomi 
Gthr.  viii,  513-514.) 

'Dorsal  fold  very  low,  nearly  imiform Branchiostoma,  1. 

!•— BBAMCHIOSTOIdA  Costa,  1834. 

Lcmcelets. 

(Amphioxus  YarreU.) 

(Costa,  Cenni  Zoologici  Napol.  1834,  p.  49 :  type  Branchioatoma  luhricum  Costa  >=  Limax 
lanceolatus  Pallas.) 

The  characters  of  this  genus  are  essentially  those  of  the  family  as 
given  above,  the  little  development  of  the  fins  constituting  its  chief  dis- 
tinctive character.    {iSpdj^x^^j  ^lls  5  <TT6fia^  mouth. ) 

!•  B.  caiUMBam  Snndevall. — American  Lancelet. 

This  species  occurs  in  abundance,  buried  in  the  sand  in  shallow  waters, 
^(mg  the  American  coast,  from  the  mouth  of  Chesapeake  Bay  tx)  the 
West  Indies.  It  has  never  been  fully  compared  with  B.  Icmceolatum  and 
other  species  of  the  genus. 

[BrtuKAiaatama  carOxBum  SandevaU,  Oefvers.  Vet.  Akad.  Forhandl.  1853,  11.) 

Class  II -MARSIPOBRANCHII. 

{Tlie  Myzonts.) 

Skeleton  cartilaginous;  the  skull  imperfectly  developed,  not  separate 
from  the  vertebral  column.  Ko  ribs,  no  true  jaws,  no  limbs,  no  shoulder- 
girdle,  nor  pelvic  elements.  Gills  in  the  form  of  fixed  sacs,  without 
hranchial  arches,  six  or  more  in  number  on  each  side.  A  single  nasal 
aperture.  Mouth  subinferior,  suctorial,  nearly  circular.  Heart  with- 
out arterial  bulb.  Alimentary  canal  straight,  simple,  without  caecal 
appendages,  i)ancreas,  or  spleen.  Generative  outlet  peritoneal.  Verti- 
cal fins  with  feeble  rays,  continuous  around  the  tail.  Kaked,  eel-shaped 
animals,  inhabiting  all  waters,  (ixapaimov^  a  small  pouch  or  purse; 
^/^£o,  gills.)    (Subclass  Cychstomata  Giinther,  viii,  499-512.) 

ORDERS  OF  MARSIPOBRANCHn. 

*Kaat]  duct  tnbe-like,  with  cartilaginoas  rings,  penetrating  the  palate. 

Hyperotreta,  B. 

^Sand  duct  a  blind  sac,  not  penetrating  the  palate Htperoartia,  C. 

♦ 
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4      contributions  to  north  american  ichthyology — ^iv. 

Order  B -HYPEROTRETA. 

(The  Myxinoid  Fishes.) 

Nostril  tube-like,  with  cartilaginous  rings,  penetrating  the  palate,  its 
I)osition  at  the  extremity  of  the  head,  over  the  mouth ;  snout  with  eight 
barbels ;  mouth  without  lips ;  one  median  tooth  on  the  palate  and  two 
comb-like  series  of  teeth  on  the  tongue.  Branchial  ai>ertures  at  a  great 
distance  from  the  head ;  a  series  of  mucous  sacs  along  each  side  of  the 
abdomen.  Intestine  without  spiral  valve.  Eggs  large,  with  a  homj 
case  provided  with  threads  for  adhesion.  Marine  lamprey-like  animals, 
burrowing  into  the  flesh  of  fishes,  on  which  they  feed. 

There  is  but  one  family,  Myxinidcej  unless  we  assign  separate  rank  to 
Bdellostoma  on  account  of  the  difi'erence  in  the  gill-openings,  (dizepway 
palate 5  rpriro-,^  perforate.)    (Family  Myxinidce  Gunther,  510-512.) 

Family  II.— MYXINIDiE. 

{The  Hag- fishes.) 

The  characters  of  the  family  are  included  above.  Genera  two ;  species 
few ;  marine  animals,  found  in  all  temperate  seas.  {Myxinidas  Gunther, 
viii,  510-512. 

•  Branchial  apertures  one  on  each  side,  leading  by  six  ducts  to  six  branchial  sacs. 

Myxine,  2. 

**  Branchial  apertores  six  or  more  on  each  side,  each  leading  directly  to  a  branchial 

sac Bdellostoma,  3. 

9.— MTXINi:  Linnaeus,  1758. 
Hag-fishes. 

(Linnaeus,  Systema  Naturae:  type  Myxine glutinosa  L.) 

Body  eel-shaped,  covered  by  a  thin  skin,  which  is  easily  detached. 
Along  the  lower  side,  for  nearly  the  whole  length  of  the  animal,  are 
two  rows  of  mucous  glands,  each  with  an  external  opening,  from  which 
exudes  a  quantity  of  mucus  which  renders  these  animals  during  life 
excessively  slimy.  No  eyes.  Brain  small,  of  the  normal  fish  type. 
SkuU  little  developed,  cartilaginous;  the  flexible  notochord  enclosed  in 
its  sheath,  and  extending  from  the  base  of  the  skull  to  the  end  of  the 
% 
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2.  MYXINID^ BDELLOSTOMA.  5 

tail  representing  the  spinal  column.  Moutb  round,  suctorial,  without 
lips,  with  a  pair  of  barbels  on  each  side.  Nostril  single,  large,  on 
the  median  line  above,  and  at  the  very  front  of  the  head,  provided 
with  two  pairs  of  barbels.  Teeth  strong,  a  single  median  one  on  the 
roof  of  the  mouth,  and  two  rows  on  each  side  of  the  tongue,  which  is  a 
powerful  organ,  with  a  strong  fibrous  tendon  moving  in  a  muscular 
sheath.  Ahmentary  canal  a  simple,  nearly  straight  tube.  GiU-sacs 
placed  on  each  side  of  the  oesophagus,  lying  directly  against  its  outer 
walls.  The  water  passes  into  them  by  a  small  pore  opening  directly 
from  the  oesophagus  into  each  sac.  It  is  then  passed  out  by  a  duct, 
which  continues  backward  along  the  outer  walls  of  the  sacs  to  the 
abdominal  wall  at  the  end  of  the  last  sac,  where  all  the  ducta  from  one 
side  unite  in  one,  and  the  water  is  emptied  at  the  branchial  opening  on 
each  side  of  the  median  line.  In  close  connection  with  the  branchial 
opening  on  the  left  side  there  is  a  third  opening  that  leads  by  a  very 
short  duct  to  the  oesophagus,  and  hence  into  the  branjchial  sacs,  at 
times  when  the  supply  through  the  mouth  is  cut  off  by  the  head  being 
buried  in  the  food  of  the  animaL  Ovary  single,  on  the  right  side.  No 
oviducts ;  the  mature  eggs  falling  into  the  abdominal  cavity  are  excluded 
through  the  peritoneal  opening  at  the  side  of  the  vent. — {Putnam.) 

A  single  species;  colorless,  parasitic  animals,  burrowing  into  the 
bodi^  of  fishes,  and  found  in  all  temperate  seas,    (/x^^^f,  slime.) 

%•  31.  statinosa  Ij.— Hag-fish;  Barer;  Sleepmarken, 

Blue  above,  whitish  below;  head  3^  to  4  in  total  length ;  tail  6 J  to  10 

times  in  total  length;    lingual  teeth  8  to  11  in  each  row  {PutTiam). 

Coasts  of  Euroi>e  and  America;  not  abundant  on  our  shores. 

(L.  Syst,  NatnrsD ;  Glinther,  viii,  510 ;  Putnam,  Proc.  Bost.  Soc.  Nat.  Hist.  1873,  135 : 
Myjune  Umo9a  Girard,  Proc.  Ac.  Nat.  Sci.  PhUa.  1858,  223.) 

3.— BD1:L.L.0ST0]9IA  MUUer,  1834. 

(M&Uer,  Abhandl.  Akad.  Wise.  Wien,  1834, 79 :  type  Petramyzan  drrhatus  Forster.) 

This  genus  differs  fix)m  Myxine  chiefly  in  the  structure  of  the  bran- 
chial apparatus,  there  being  six  or  more  sacs  on  each  side  which  receive 
water  directly  firom  the  (esophagus  as  in  Myxine^  but  the  emptying 
ducts,  instead  of  passing  backward  and  downward  to  a  common  exter- 
nal opening,  as  in  Myxine^  pass  directly  through  the  wall  of  the  body, 
80  that  there  are  as  many  external  openings  as  there  are  gill-sacs.  Warm 
seas.    {,S$mot:y  leech ;  ^ro/ia,  mouth.) 
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3«  B.  stoati*  Lockingtou. 

"  Eleven  gill  openings  on  each  side ;  ten  teeth  in  the  anterior  and  nine 
in  the  posterior  series.    Fifteen  inches  long.'' — (LocJcington.)   Coast  of 
California;  not  rare. 
(Lockingtou,  Amer.  Nat.  Dec.  1878,  793.) 

Obdee  C.-HYPEROARTIA 

{Tfie  Lampreys.) 

Nasal  duct  a  blind  sac,  not  penetrating  the  palate.  This  order  is 
equivalent  to  the  single  family  Petromyzontidce.  {bf:ep6a^  palate;  dpno^y 
complete;  i.  €.,  entire.)    (Petromyzontidw  Giinther,  499-509.) 

Family  III.— PETROMYZONTIDW. 

(The  Lampreys.) 

Body  eel-shaped,  naked,  snbcylindrical  anteriorly,  compre^ssed  be- 
hind ;  mouth  nearly  circular,  suctorial,  armed  with  homy  teeth,  which 
are  simple  or  multicuspid,  resting  on  papillae;  those  immediately  above 
and  those  immediately  below  the  opening  of  the  (esophagus  more  or 
less  specialized ;  eyes  present ;  branchial  openings  seven,  arranged  in 
a  linear  series  along  the  sides  of  the  "  chest";  nostril  on  the  top  of  the 
head ;  lips  present,  usually  fringed ;  dorsal  fin  more  or  less  deeply  di- 
vided by  a  notch ;  the  posterior  part  commonly  continuous  with  the  anal 
around  the  tail ;  intestines  with  a  spiral  valve ;  eggs  small. 

Th^e  animals  undergo  a  metamorphosis;  the  young  are  usually 
toothless  and  have  the  eyes  rudimentary.  Such  forms  have,  until  lately, 
been  considered  as  forming  separate  genera,  which  have  been  termed 
AmmocceteSy  Scohecosoma^  Chilopterus^  etc. 

Grenera  6  or  6;  species  16  or  20;  found  in  all  waters  in  temperate 
regions.  They  attach  themselves  to  fishes  and  feed  by  scraping  off  the 
flesh  with  their  rasp-like  teeth.  Among  our  species,  four  groups,  ap- 
parently of  generic  value,  may  be  recognized,  but  the  characters  in 

*  This  species  may  be  identical  with  B,  polyirema  Grd.  from  Chili,  incorrectly  do- 
scribed  in  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  199,  and  thns  characterized  by  Putnanif 
Proc.  Bost.  Soc.  Nat.  Hist,  1873,  IfiO: 

''  Head  about  one  third  of  total  length,  and  contained  about  1^  times  in  the  length  of 
the  abdomen.  Tail  contained  7  to  8  times  in  total  length.  Base  of  tongue  between  the 
seventh  or  eighth  pair  of  gilh.  Oilh  ten  on  each  side.  Length  firom  13  to  22  inches. 
Habitat:  Coast  of  ChUi/' 
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several  instances  need  verification,  especially  in  regard  to  the  lingual 
dentition.    {Fetramyzontidas  Giintlier,  viii,  499-509.) 

*  Second  dorsal  continaons  with  the  caudal. 
a.  Maxillary  tooth  single,  forming  a  crescent-shaped  plate,  with  a  distinct  cusp  at 
each  end,  between  which  is  sometimes  a  median  casp. 

h.  Dorsal  fins  two,  well  separated  (lingual  teeth  pectinate) Lampetra,  4. 

J>b.  Dorsal  fin  continuous,  merely  emarginate  (lingual  teeth  obscurely  tricuspid 

date) Ammoccetes,  5. 

Ao.  Maxillary  tooth  double  or  triple,  composed  of  two  or  three  pointed  cusps,  close 
together,  not  forming  a  crescent-shaped  plate  (lingual  teeth  in  two 
pairs,  the  posterior  pair  at  least  pectinate). 

CL  Dorsal  fin  continuous Ichthyomyzon,  6. 

cc  Dorsal  fins  entirely  separated PETRoanrzoN,  7. 

4.— I.A]IIP1:TRA  Gray,  1851. 
Lampems, 
(Gray,  Chondropterygians,  140:  type  Fetromyzon  fluviaiilia  L.) 

Lampreys  of  rather  small  size,  with  the  maxillary  tooth  single,  devel- 
oped as  a  broad  crescent-shaped  i)late,  with  a  cusp  at  each  end  of  it,  the 
two  separated  by  a  broad  interspace,  in  the  middle  of  which  is  some- 
times a  smaller  cusp.  Dorsal  fin  divided  by  a  deep  notch,  which  breaks 
the  continuity  of  the  fin;  second  dorsal  connected  with  the  caudal; 
mandibulary  plate  well  develoi)ed,  the  number  and  arrangement  of  its 
teeth  varying  with  the  species;  lingual  teeth  finely  pectinate;  lips 
usually  conspicuously  fringed.  The  species-  are  little  known.  One  of 
them,  L.  fluviatiliSj  is  European,  and  is  closely  related  to  L,  plumhea;  the 
other  described  species  are  American.  (Latin,  lampetra^  a  lamprey, 
from  tamberej  to  suck ;  petraj  stone.) 

"Maxillary  tooth  tricuspid,  a  small  median  cusp  being  present;  mandibulary  cusps 
comparatively  few  and  weak.    (Entosphenus  Gill.) 
t  Mandibulary  plate  with  five  cusps,  the  middle  ones  smaller. 
t  Lips  fringed  with  conspicuous  papillae. 

4*  L«  tridentata  (Gairdner)  J.  &,  G. — Three-toothed  Lamprey. 

Lips  thick,  fringed  with  numerous  papillae,  each  papilla  standing  in 
the  middle  of  a  little  circular  depression  having  a  raised  margin,  which 
is  partly  concealed  by  a  rugose  tessellated  plate  investing  the  inner 
«nrface  of  the  lips,  and  of  the  same  homy  nature  with  that  which  forms 
tbe  outside  of  the  teeth;  both  are  softened  and  peel  off  in  spirits.  Four 
small,  acute,  conical  tieeth  stand  in  a  row  across  the  ui)per  part  of  this 
plate,  and  four  larger  ones  occupy  each  of  its  sides,  the  upper  and  lower 
pairs  being  bicuspid  and  the  middle  ones  tricuspid ;  these  stand  on  the 
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sides  of  the  maxillary  ring  or  inner  orifice,  and  have  their  ends  tamed 
toward  itj  the  inferior  margin  of  this  orifice  is  armed  with  a  slightlj^ 
curved  dental  piece,  having  five  acute  points  or  teeth  (the  outer  being- 
larger  than  the  three  middle)  5  opposite  to  it  on  the  upper  side  of  the 
orifice  is  another  piece  having  two  large,  acutely  conical  teeth,  with 
a  smaller  central  one.  The  tongue  is  also  clothed  with  a  horny-looking 
substance,  which  is  edged  anteriorly  by  a  row  of  about  twenty  fine 
teeth.  The  dorsal  fins  rise  in  even  curves,  which  are  highest  in  the 
middle;  the  first  is  about  one  third  of  its  own  length  from  the  second. 
Back  and  sides  bluish  gray,  with  irregularly  scattered  yellowish  patches  5 
belly  yellowish  white.  Size  rather  large. — {Richardson,)  Pacific  coast 
of  North  America,  ascending  streams. 

{Petromyzon  iridentatua  Gairdner,  MSS.;  Richardson,  F.  B.  A.  293:  Petramyzan  dlia- 
iu8  Ayres,  Proc.  Cal.  Ac.  Sci.  1854,  44 :  Petromyzon  ciliutm  et  lividua  Grd.  Pac.  R.  R. 
Surv.  378,379:  Ichihyotnyzon  tridentatm  Gthr.  viii,  508.) 

Xt  Lips  without  fringes  of  papillse. 

ft.  li.  epih^xodon  (GiU)  J.  &  Q,— Six-toothed  Lamprey, 

This  species  is  said  to  diflfer  from  L.  tridentata  in  the  absence  of  a 
fringe  of  papillae  around  the  buccal  disk,  and  in  the  presence  of  six 
instead  of  four  teeth  in  the  upper  transverse  row. — (Girard,)  Sacra- 
mento Eiver. 

{Petromyzon  irideniatus  Grd.  Pac.  R.  R.  Surv.  377;  not  Rich. :  Entosphenua  epihexodon 
GiU,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,33.) 

ttMandibulary  plate  with  six  cusps,  which  are  nearly  equal  in  size. 

6.  li.  astOTi  (Gid.)  J.  &  G. 

Lips  fringed 5  head  6J  in  length;  first  dorsal  lower  than  the  second, 
separated  from  it  by  a  space  nearly  equal  to  a  third  of  its  length;  no 
anal  fin;  yellowish  brown,  darker  above. — (Oirard.)    Astoria,  Oregon. 

{Petromyzon  ostoriGirard,  Pac.  R.  R.  Surv.  380 :  Ichthyomyzonaatori  Giinther,  viii,  J^07.) 

**  Maxillary  plate  bicuspid,  the  small  median  cusp  wanting;  mandibulary  plate  with 
about  eight  rather  strong,  subequal  teeth.    {Lampetra,) 

7»  If  plmnbea  (Ayres)  GiU. — Lead-Colored  Lamprey. 

Lips  fringed;  head  8 J  in  length;  first  dorsal  much  lower  than  the 
second,  and  separated  from  it  by  a  space  equal  to  half  of  its  own  length ; 
tail  tapering  to  a  point;  a  single  bicuspid  tooth  on  each  side  of  the  ori- 
fice of  the  mouth.  Pacific  coast;  a  small  si)ecies,  scarcely  distinguish- 
able from  the  European  L,  fluviatilis. 

{Petromyzon  plumheus  Ayres,  Proc.  CaL  Ac.  Nat.  Sci.  1854,  28:  Petromyzon  ayresi 
Giinther,  viii,  005:  Amniooostea  dbarius  Girard,  Pac.  R.  R.  Surv.  383.) 
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ft.— AMIIIOCIETES  Domini,  1817. 

Brook  Lampreys.  ^ 

(Domini — Cavier,  R^gne  ADimal :  type  Pctromyzon  bTa,AchiaU»  L.  =the  larval  foiin  of 
Petromyzon  pianeri  Bloch.) 

Lampreys  of  small  size,  with  the  dorsal  fin  continuous,  sometimes 
emargiiiate,  but  never  divided  into  two  fins,  the  posterior  portion  con- 
tinuous with  the  low  anal  fin  aromwJ  the  tail ;  maxillary  tooth  single, 
broad,  forming  a  crescenlic  plate,  with  a  large  bluntish  cusp  at  each 
end,  and  sometimes  a  small  median  cusp;  lateral  teeth  very  few;  tongue 
with  two  broad  transverse  plates,  each  with  a  median  cusp ;  species  few ; 
our  single  si)ecies  is  scarcely  distinguishable  from  the  common  "Pride" 
or  "Small  Lamprey'^  of  Europe,  Ammoccetea  branchialis.  (a///i«c,  sand; 
xotn;,  to  lie.) 

^  A«  nigrer  (Raf.)  Jot. — Small  Black  Lamprey. 

Head  moderate,  nearly  as  long  as  the  "  chest '';  the  mouth  compara- 
tively small ;  lips  with  a  conspicuous  fringe  of  papill® ;  dorsal  fin  high, 
ccmsiderably  depressed  in  front  of  the  vent,  but  not  divided  into  two 
fins;  the  posterior  lobe  highest;  anal  ^  evident;  anal  tube  conspicu- 
ous in  the  spring;  eyes  moderate;  maxillary  tooth  with  its  cusps  large, 
triangular,  well  separated;  a  small  i)ointed  median  cusp  usually  present 
in  the  adult ;  in  younger  specimens  the  median  cusp  is  obsolete,  and  in 
half  grown  sjiecimens  the  tooth  forms  a  cur\'ed  plate  without  distinct 
cusps ;  mandibular  plate  curved,  with  eight  to  ten  well  developed  sub- 
equal  tooth-like  lobes ;  inside  of  it  is  a  plate  bearing  three  tet^th ;  lingual 
teeth  transverse,  trifid ;  a  plate  on  each  side  of  the  buccal  orifice ;  the 
remaining  teeth  inconspicuous.  Bluish  black  above ;  silvery  below.  Size 
rather  small.    L.  6  to  10. 

A  small  si)ecies  ascending  Western  streams  in  the  spring  in  great 
numbers  to  deposit  its  spawn.    Great  Lakes,  Ohio  Valley,  and  Upiier 
Mississippi  Eegion.    It  is  perhaps  identical  with  the  European  Ammo- 
cflrtcs  hranchialis. 
(P^nmyzon  nigrum  Raf.  Ich.  Oh.  84;  Jordan,  349.) 

6.-ICHTHTOIIITZOIV  Girard,  1859. 
Silvery  Lampreys. 
(Girard,  Pac.  E.  K-  Surv.  x,  381 :  type  Pctromyzon  argenteus  Kirtland.) 

liampreys  of  rather  small  size,  having  the  dorsal  fin  high  and  con- 
tinuous, with  only  a  shallow  emargination ;  the  teeth  nearly  equal  over 
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lUe  large  buccal  disk,  the  maxillary  teeth  being  pointed,  two  in  number, 
BCt  close  together,  without  interspace,  and  not  forming  a  crescent-shaped 
plate;  lateral^teeth  all  unicuspid;  mandibulary  with  numerous  close- 
set  pointed  cusps,  appearing  like  distinct  teeth ;  lingual  teeth  in  two 
series,  the  posterior  serie-s  finely  pectinate,  with  a  median  suture  dividing 
it  into  a  right  and  left  crescent-shaped  comb;  anterior  series  not  divided; 
the  pectinae  coalescent.  This  geyus  is  most  nearly  related  to  Petromyzonj 
differing  chiefly  in  the  continuous  dorsaL  The  two  known  species  in- 
habit the  Mississippi  Valley  and  the  Great  Lakes.  {iz^o<:^  fish ;  /iwCw,  to 
suck.) 

*  Mandibulary  plate  with  seven  teetli. 
9.  !•  arg^enteos  (Kirt.)  Qid.—SUvery  Lamprey, 

Body  stoutish,  compressed  behind;  head  broad,  with  large  buccal 
disk,  which  is  fringed,  but  not  very  conspicuously;  teeth  pretty  strong 
and  nearly  uniform,  the  two  maxillary  teeth  being  very  similar  to  those 
on  the  rest  of  the  disk ;  mandibulary  teeth  connivent,  the  middle  ones 
the  longest ;  upper  margin  of  dorsal  scarcely  depressed  in  front  of  the 
vent.  Color  bluish;  sides  silvery,  often  mottled;  a  small  dusky  spot 
above  or  nearly  above  each  gill-opening,  usually  conspicuous.  L.  12. 
Great  Lakes  and  Mississippi  Valley;  rather  common;  ascending  small 
brooks  in  the  spring. 

{Petromyzon  argenteua  Kirtland,  Bost.  Jonm.  Nat.  Hist,  iii,  1840,  342;  with  plate. — 
Ammoccetea  oancolor  Kirt.  1.  c.  473,  with  plate. — Ichthyomyzon  hirudo  Grd.  Pac.  R.  R. 
Surv.  342. — Ichthyamyzan  himdo  Gthr.  vlii,  507. — Ammoocetes  argmteus  et  hirudo  Jordan, 
34^50,— AmmoocBtes  cepypUra  Abbott,  Proc.  Ac.  Nat.  ScL  Phila.  1860,  327.) 

♦•  Mandibulary  plate  with  nine  teeth. 

10«  I.  castaneos  Grd. — Chestnut-colored  Lamprey, 

Lips  with  short  fringes ;  dorsal  fin  high,  with  a  depression  in  front  of 
the  vent.  A  little  known  species,  diflfering  fix)m  the  preceding,  if  at  all, 
in  the  number  of  teeth  on  the  mandibulary  plate.    Minnesota. 

{lohthyomyzon  oastaneue  Grd.  Pac.  B.  B.  Surv.  381.) 

7.-PETROMTZOJV  Linnans,  1758. 

Sea  Lampreys. 

(Artedi  Linnsens,  Systema  Natnrro;  type  Petromyzon  marinue  L.) 
Lampreys  of  medium  or  large  size,  with  the  maxillary  teeth  separate, 
pointed,  and  close  together,  not  forming  a  crescent-shaped  plate;  man- 
dibulary plate  with  seven  to  nine  cusps;  lingual  teeth  forming  two 
crescent-shaped  plates  on  each  side;  first  dorsal  fin  well  separated  from 
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the  second;  which  is  continuous  with  the  caudal.    Species  two — ^marine, 
ascending  rivers,    {^irpa^  stonej  At6C<w,  to  suck.) 

11.  P.  mariniis  L.— Great  Sea  Lamprey. 

Head  moderate,  but  little  longer  than  the  "chest";  buccal  disk  large, 
with  numerous  conical  teeth,  arranged  in  oblique  series,  those  nearest 
the  (Esophagus  largest  and  partly  bicuspid;  two  pairs  of  lunate,  i)ecti- 
nate  lingual  teeth,  one  in  front  of  the  other,  the  serrations  on  the  an- 
terior pair  usually  confluent;  fins  moderate,  the  dorsals  well  separated ; 
the  second  dorsal  with  a  depression  on  the  tail;  lips  moderately  fringed. 
Color  olive-brown,  mottled  toith  bldckish  confliient  patches ;  dull  brownish 
below.  Size  much  larger  than  any  of  the  other  species.  L.  24  to  36. 
Atlantic  coasts  of  Eurox>e  and  North  America,  chiefly  northward,  ascend- 
ing streams  in  the  spring  to  deposit  its  spawn. 

{Petromifzon  marimus  L.  Syst.  Nat. ;  GUnther,  viii,  501 ;  Jordan,  348. — Petramyzan 
merieoHua  he  Saeur,  Trans.  Am.  Philos.  Soc.  i,  383. — Petromyzon  amerioanus  Storer, 
1^  Maes.  251.) 

19*  P«  nlsricans  Le  Sneur. — Lamper-eel, 

Head  very  large,  longer  than  the  "chest",  6 J  in  length ;  depth  about 
13;  body  little  compressed ;  dorsal  fins  rather  low,  distinctly  separated ; 
eyes  and  mouth  very  large;  mandibulary  plate  with  7  to  9  teeth;  the 
rest  of  the  buccal  disk  covered  with  rather  large  teeth  disposed  in  ob- 
lique cross-rows,  five  or  more  in  each  row,  some  of  the  innermost  bicus- 
IHd;  anterior  as  well  as  posterior  lingual  teeth  pectinate;  lips  fringed. 
Coloration  nearly  plain;  bluish  black  above,  pale  below,  usually  a  pale 
^t  between  the  eyes  on  the  top  of  the  head.  L.  12.  A  rather  small 
^ecies  found  along  the  Atlantic  coasts  of  our  Northern  States,  and 
ascending  streams  in  the  spring  to  spawn,  some  individuals  remaining 
permanently  in  fresh  water.  Abundant  in  Cayuga  Lake,  K.  Y.,  fix)m 
which  locality  the  specimens  were  taken  on  which  the  above  description 
was  based.  * 

{Petnmifzon  nigricans  Le  Saenr,  Trans.  Amer.  Phil.  Soo.  new  aeries,  i,  385;  Storer, 
Rsh  Mass.  253,—AmmoccBte8jluviatilia  Jordan,  349.) 

This  species  is  very  different  from  the  Euroi)ean  Lampetra  fluviatilis. 
It  is  possibly  only  a  variety  of  Petromyzon  marinus.  Numerous  other 
I^ampreyB  have  been  described  from  our  waters,  but  we  find  them  un- 
leeognizable. 
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Glass  III.-ELASMOBRANCHII. 

(The  Selachians.) 

Skeleton  cartilaginous ;  skull  without  sutures.  Body  with  median  and 
paired  fins;  the  ventral  fins  abdominal;  shoulder-girdle  developed,  l>Ti- 
forln;  caudal  fin  heterocercal,  the  upper.lobe  produced;  gills  attached 
to  the  skin  by  the  outer  margin ;  gill-openings  several,  or  single  leading 
to  several  clefts ;  membrane  bones  not  developed,  except  sometimes  a 
rudimentary  opercle;  skin  ijiaked  or  covered  with  minute  imbricated 
scales  or  hard  plates,  sometimes  spinous ;  no  air-bladder;  arterial  bulb 
with  three  series  of  valves ;  intestine  with  a  spiral  valve;  optic  nerves 
united  by  a  commissure,  not  decussating;  ovaries  with  the  ova  few  and 
large,  impregnated,  and  sometimes  developed,  intemaJly;  embryo  with 
deciduous  external  gills;  males  with  prehensile  intromittent  organs, 
^^  claspers,"  attached  to  the  ventral  fins.  Sharks,  Skates,  and  Chimaeras. 
(kkafffid^j  a  plate  or  blade;  Ppdyxia^  gills.) 

ANALYSIS  OF  ORDERS  OF  BLASMOBRANCHS. 

•Gill-openings  slit-like,  5  to  7  in  number;  jaws  distinct  from  the  skull.    (Subclaas 
SelacUi.) 

t  Gill-openings  lateral > Squali,  D. 

ft  Gill-openmgs  ventral % RAiiE,  E. 

••Gill-openings  single,  leading  to  four  branchial  clefts;  jaws  coalescent  with  the 
skuU  (subclass  HoUxxiphali) Holocephau,  F. 

Subclass  SELACHII. 

{The  Sharks  and  Bays.) 

Elasmobranchiates  with  the  gill-openings  slit-like,  five  (rarely  six  or 
seven)  in  number;  jaws  distinct  from  the  skull;  no  opercular  nor  pelvic 
bones ;  derivative  radii  sessile  on  the  sides  of  the  basal  bones  of  the  limbs, 
rarely  entering  the  articulatioft 

As  here  understood,  this  subclass  is  equivalent  to  the  Flagiostomata  of 
authors,  and  includes  the  orders  or  suborders  B4iub^  the  Bays,  and  Squally 
the  Sharks ;  groups  which  are  i>erhaps  hardly  worthy  of  ordinal  value. 
{aikaxo^j  a  shark,  from  aikaxot:^  cartilage.) 

Obdeb  D -SQUALL 

{The  Sharks.) 

Gill-openings  lateral,  slit-like,  five  to  seven  in  number;  general  form 
elongate,  the  body  gradually  passing  into  the  tail.    The  typical  sharks 
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and  skates  differ  much  fix)m  each  other  in  appearance;  but  intermediate 
fonns  connect  the  two  groups  closely.  The  position  of  the  gill-openings 
is  ahnost  the  only  constantly  diagnostic  character.  (Suborder  Selachoi- 
dei  GCinther,  viii,  35^-433.)  (Latin,  squaluSj  a  shark,  from  the  Greek 
roifoT,  a  shark,  which  comes  ftx)m  r<^^i7}y  a  weasel,  or  other  musteline 
animal,  from  resemblances  in  habits.) 

ANALYSIS  OF  THE  FAMILIES  OF  BQUALI. 

*  Pectoral  fins  moderate,  without  deep  notch  at  the  base  in  front. 
tAnal  fin  absent. 

0.  Dorsal  fins  without  spine Sctmnidjb,  4. 

M.  Dorsal  fins  each  preceded  by  a  stout  spine  (rarely  concealed  in  the  skin). 

Spinacidje,  5. 
tt  Annl  fin  present. 
h.  Dorsal  fins  two. 
c.  Dorsal  fins  both  without  spine. 

d.  First  dorsal  fin  behind  the  ventrals Ginglymostomatid^,  6. 

dd.  First  dorsal  entirely  in  advance  of  the  ventrals. 
e.  Caudal  iin  not  lunate,  its  upper  lobe  many  times  longer  than  the  lower, 
with  a  notch  below  toward  it«  tip ;  tail  not  keeled. 
/.  Last  gill-opening  above  the  base  of  the  pectoral. 

g,  TaU  moderately  developed,  forming  less  than  one-third  of  the  total 
length ;  eyes  with  nictitating  membranes. 

h.  Head  normally  formed GALEORmNiDiE,  7. 

hh.  Head  hammer-shaped  or  kidney-shaped  by  the  extension  of  its 

sides Sphybnid^,  8. 

gg.  Tail  exceedingly  long,  forming  about  half  the  total  length ;  eyes 

without  nictitating  membranes Alopiidjb,  9. 

jy.  Last  gill-opening  entirely  in  front  of  the  pectoral. Carcuarudje,  10. 
eft.  Caudal  fin  lunate ;  caudal  peduncle  with  a  keel  on  each  side. 
i.  Last  gill-opening  entirely  in  front  of  ventrals. 

j.  Gill-openings  moderate ;  teeth  well  developed. LAMNiDiE,  11. 
jj.  Gill-openings  very  large,  nearly  meeting  under  the  throat; 

teeth  small Cetobhinid^,  12. 

a.  Last  giU-openlng  above  the  base  of  the  pectoral. 

RmNODONTID^,   13 

ec  Dorsal  fins  each  armed  with  a  stout  spine HETBRODONTiDiE,  14 

Ih.  Dorsal  fin  single;  the  first  dorsal  obsolete ;  gill-openings  6  or  7. 

HEXANCHIDiB,   15. 

**  Pectoral  fins  very  large,  expanded  at  the  base  in  front,  this  expansion  separated 
from  the  neck  by  a  deep  notch ;  no  anal  fin.SQUATiNiD^,  16. 

SUPER-FAMILY  SCYMNOIDEA. 

{The  Scymnoid  SharJcs.) 

Family  IV.— SCYMNID^. 

{The  Sleeper  SharJcs.) 

SaAs  with  tvo  dorsal  fins,  both  loHhout  spine,  and  no  anal  Jin;  fins 
•"  inall;  gill-openings  small,  entirely  in  advance  of  pectorals;  mouth 
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but  little  arched^  a  long,  deep,  straight,  oblique  groove  on  each  side  of 
it ;  spiracles  present.  (The  absence  of  dorsal  spines  chiefly  distinguishes 
this  family  from  Spinaoidce.) 

Genera  six ;  species  six  or  more,  mostly  of  the  Atlantic.  (Glinther, 
Spinacidce,  pt.  viii,  425-429.) 

*  First  dorsal  opposite  ventrals ;  teeth  equal  in  both  jaws,  very  obliqne ;  tfkin  rough 
with  tubercles  and  prickles Echinorhinus,  8. 

**  First  dorsal  much  in  advance  of  ventrals;  the  dorsals  about  equal;  upper  teoth 
narrow ;  lower  quadrate,  with  a  horizontal  edge  ending  in  a  point  directed 
outwards Somniosob,  9. 

8.— ECHINORHIIVUS  BlainviUe,  1816. 

Spinous  Sharks. 

(Goniodus  Agassiz.) 
(BlainviUe,  1816;  type  Squaltu  spinosw  Gmelin.) 

Two  very  small  dorsal  fins  without  spine,  the  first  opposite  the  ven- 
trals j  no  anal  fins;  skin  with  scattered  large  round  tubercles,  sur- 
mounted by  prickles,  like  those  on  a  bramble,  and,  like  them,  leaving  a 
scar  when  detached.  Mouth  crescent-shaped,  a  labial  fold  around  the 
angle  of  the  mouth  j  nostrils  midway  between  the  mouth  and  the  end  of 
the  snout.  Teeth  equal  in  both  jaws,  very  oblique,  the  point  being 
turned  outwards;  several  strong  denticulations  on  each  side  of  the 
principal  point.  Ko  iiictit>ating  membrane.  Spiracles  small ;  gill-open- 
ings of  moderate  width.  A  single  species  of  the  East  Atlantic,  straying 
to  our  coast,  {^x'^vo^:,  a  hedgehog,  or  sea-urchin ;  fiivrj^  shark.^ 
13.  £•  spinosus  (Gmel.)  Blainv. — Spinous  Shark;  BoucU, 

"  Spiracles  behind  the  eye,  behind  the  vertical  from  the  angle  of  the 
mouth.  Teeth  l^gj*  I^<>rsal  fins  close  together.  Each  tubercle  with  a 
small  spine  in  the  centre.  Brownish  violet,  with  or  without  dark  spots'' 
{Glinther).  A  large  shark  of  the  coasts  of  Euroi)e  and  Africa ;  a  stray 
individual  lately  taken  on  Cape  Cod. 

(Squalus  apinoaua  Gmelin  Linn.  1,  1500;  Giinther,  viii,  428.) 
9.— SOMNIOSUS  Le  Sueur,  1818. 
Sleeper  SharJcs. 

(LcBmargu9  Milller  &  Henle.) 

(Le  Sueur,  Joum.  Ac.  Nat.  Sci.  PhUa.  1818,  i,  222;  type,  Samniosus  Inrevipinna  Le 
Sueur  =  Squalus  microcephalus  Bloch. ) 

Body  elongate;  mouth  transverse,  little  arched,  with  a  deep  straight 
groove  running  backward  from  its  angle ;  nostrils  near  the  extremity  of 
the  snout ;  jaws  feeble  j  teeth  in  upper  jaw  small,  narrow,  conical  j  lower 
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teeOi  numerons,  in  two  or  more  series^  the  point  so  mnch  tnmed  aside 
that  the  inner  margin  forms  a  catting  edge,  which  is  entire ;  spiracles 
moderate;  no  nictitating  membrane ;  gill-openings  narrow ;  fins  all  very 
sDudl,  the  ventrals  nearly  opposite  the  second  dorsal  5  skin  uniformly 
covered  with  minute  tubercles.  Si)ecies  few,  of  the  Northern  Seas. 
(Latin,  simmiostUj  sleepy.) 

14.  8.  microcephaliis  (Bloch)  QiM.—Sleeper  Shark;  Nurse, 

Body  robust,  rapidly  tapering  behind;  greatest  depth  about  one- 
fifth  the  length ;  head  somewhat  less ;  mouth  moderate,  upper  jaw  with 
five  rows  of  small  sharp  teeth,  which  are  incurved  and  lancet-shaped ; 
lower  jaw  with  two  rows  of  broad,  quadrangular  teeth,  divided  in  their 
centres  by  a  i)eri)endicular  ridge  and  directed  outwards,  about  26  teeth 
on  each  side;  spiracles  small;  skin  rough;  fins  small,  the  first  dorsal 
ibout  as  large  as  the  ventrals  and  larger  than  the  second  dorsal ;  pecto- 
rals short ;  caudal  short  and  bluntish.  L.  8  to  20  feet  {Storer).  Cape 
Cod  to  the  Arctic  Seas. 

{SqualuB  microcephalua  Bloch,  Scbn.  135 ;  Somniosm  hremp^na  Le  Sneur,  Jonm.  Ac. 
Kat  Sci.  Phila.  i,  222 ;  Scymnus  brevipinnn  Storer,  Fish  Mass.  235 ;  Lamargua  harealis 
Gtother,  viii,  426.) 

Family  V.— SPINACID^. 

{TJie  Bog-fishes.) 

Body  more  or  less  elongate;  head  depressed;  eyes  lateral,  without 
nictitatiiiK  membrane ;  mouth  inferior,  rather  large,  arched ;  teeth  com- 
posed, variously  formed ;  nostrils  inferior,  lateral,  near  the  front  mar- 
gin of  the  snout ;  spiracles  moderate ;  gill-openings  moderate,  five  on  each 
ade,  all  in  firont  of  the  pectoral  fins ;  dorsal  fins  twoj  each  armed  with  a 
9m ;  the  first  dorsal  in  fix)nt  of  the  i>ectorals ;  anal  fin  wanting^  caudal 
fa  with  the  lower  lobe  small  or  obsolete;  ventral  fins  inserted  pos- 
teriorly. 

G^era  six  or  more ;  species  about  fifteen ;  rather  small  sharks,  chiefly 
of  the  Atlantic.    {Spinacidce,  part,  Giinther,  viii,  417-425.) 

*  Teeth  eqiud  in  both  jaws ;  dorsal  spines  not  concealed. 

c  Teeth  yery  sniaU,  straight,  pointed,  each  with  one  or  two  smaller  cnsps  on  each 

side Centroscyllium,  10. 

M-  Teeth  moderate,  simple,  sabqoadrate,  each  with  a  nearly  horizontal  catting 

edge,  and  a  point  directed  ontward Squalus,  11. 

TteeUi  imequal,  those  in  the  iipper  jaw  erect,  triangular,  those  in  the  lower  jaw 
itore  or  lew  oblique ;  dorsal  spines  hidden  beneath  the  sUn.    Cbntroscyiinus,  12. 
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IC-CENTBOSCriiUIITM  MfiUer  &  Henle,  1837. 

BUick  Dog-fishes. 

(MttUer  &  Henle,  Systematisdhe  Beschreibimg  der  Plagiostomen,  191 ;  type  Spinax 
fabrioii  Reinhardt.) 

Teeth  exjual  in  both  jaws,  very  small,  straight,  pointed,  each  with  one 
or  two  smaller  cusps  on  each  side  at  base;  mouth  cresc^t-shaped,  with 
a  straight,  oblique  groove  at  its  angle ;  spiracles  moderate ;  gill-open- 
ings rather  narrow;  dorsal  fins  small,  each  with  a  strong  spine;  the 
second  dorsal  entirely  behind  the  ventrals.  One  species,  {xivrpov^  spine ; 
axdXXwvy  Seyllium,  an  allied  genus,  from  cxuXXat^  to  rend  or  tear  to  pieces.) 

15.— C.  fabricil  (Reinhardt)  M.  &  H.— iJZocfe  Dog-fish. 

Body  covered  with  minute  stellate  ossifications ;  color  dark  brown. 
A  shark  of  the  Greenland  Seas,  lately  taken  off  Gloucester,  Mass.,  by 
the  United  States  Fish  Commission. 

(Spinaxfahricii'Remhaxdt,  Dansk.  Vid.  Selsk.  Forh.  1828,  iii,  xvi;  Gfinther,  viii,  425.) 

II.— S<|VAIiITS  Linnffius;  1758. 

Dog-fishes. 

(Acanthias  Risso.) 
(Artedi,  LimiflBus,  Systema  NatorsB ;  type  Squaltis  aoanthiaa  L.) 

Body  rather  slender;  mouth  little  arched,  with  a  long,  straight,  deep, 
oblique  groove  on  each  side;  no  labial  fold  along  the  margin  of  the 
mouth ;  teeth  rather  small,  equal  in  both  jaws,  their  points  so  much 
turned  aside  that  the  inner  margin  forms  the  cutting  edge ;  spiracles 
rather  wide,  just  behind  the  eye ;  gill-openings  narrow,  in  front  of  the 
pectorals ;  fins  moderately  developed,  the  first  dorsal  larger  than  second, 
much  in  advance  of  the  ventral  fins,  which  are  behind  ihe  middle  of  the 
body,  although  in  advance  of  the  second  dorsal.  Smjill  sharks,  abound- 
ing in  the  Temperate  Seas.    (Latiu,  sqnaltcsj  a  shark.) 

*  Dorsal  spine  not  grooved ;  its  insertion  rather  behind  inner  angle  of  the  pectorala. 
16.-- S.  acailtlliasL.--Pic^;«f  X)o<7-^^/  Bog-fish;  Bone  Bog;  Skittle-dog;  Hoe. 

Body  slender;  snout  pointed;  head  6J  in  length;  depth  about  8; 
slate-color  above,  pale  below,  back  with  whitish  spots,  especially  in  the 
young.    L.  1  to  3  feet;  weight  6  to  15  pounds. 

A  small  sharp-toothed  shark,  ranging  widely  in  the  Atlantic,  very 
abundant  along  the  shores  of  the  Korthem  and  Middle  States.  It  is 
somewhat  valued  for  its  livers,  from  which  "  Dog-fish''  oil  is  extracted. 
American  writers  have  usually  considered  our  species  {Squalus  ameri- 
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eanus  (Storer)  Gill)  as  distinct  from  the  European,  but  no  reliable  dis- 
tinctioiis  have  been  pointed  out. 

{SqualuB  acantkias  L.  Syst.  Nat. ;  Acanthias  americanus  Storer,  Synopsis,  506 ;  Aeon- 
tibiu  ttmericanua  Storer,  Fish  Moss.  232 ;  Acanthias  vulgaris  Giinther,  viii,  416.  Squalut 
mdclU  (Ord.)  Gill,  from  the  Pacific  coast  of  the  United  States,  is  considered  by  Dr. 
GUnther  and  others  as  the  same  species ;  Spinax  (Acanthica)  sticklH  Girard,  Proc.  Ac. 
Nat  ScL  PhiU&.  1854,  176;  Squalus  sucklii  Gill,  Proc.  Ac.  Nat.  Sci.  PhUa.  1862,  499.) 

19.— CENTBOSCTMNUS  Boca^e  &  Capello,  1864. 
(Bocage  &  Capello,  Proc.  Zool.  Soc.  1864, 263 ;  type  Centroscymnwt  ocelolepig  Boc.  &.  Cap. ) 
Dorsal  fins  each  with  a  spinCy  which  is  hidden  below  the  shin;  mouth 
wide,  but  little  arched  j  a  long,  deep,  straight,  oblique  groove  on  each 
side  of  the  mouth.  Teeth  of  the  lower  jaw  oblique,  with  the  i)oint  more 
or  less  directed  outwards.  Upper  teeth  lanceolate,  on  a  quadrangular 
base,  with  a  single  cusp.  Spiracles  wide,  behind  the  eye.  Gill-openings 
narrow,  (xivrpov^  spine ;  trxnivjo^.^  un  ancient  name  of  some  shark,  from 
n'jrao:^  a  lion's  whelp.) 

17.  €•  e«elolepis  Bocage  &  Capello. 

Labial  groove  prolonged  forwards,  but  separated  by  a  broad  space 
from  that  of  the  other  side.  Upper  teeth  very  small,  narrow  and  lan- 
eeolate.  The  distance  between  the  nostrils  is  rather  less  than  ^  the 
length  of  the  pr«oral  portion  of  the  snout  Lower  angle  of  the  pectoral 
Toonded,  not  produced.  Dorsal  fins  short,  especially  the  first,  the 
length  of  which  (without  the  spine)  is  only  about  i  its  distance  Irom 
tlie  second.  Extremity  of  the  ventrals  below  the  end  of  the  second 
dorsal.  Scales  on  the  head  and  nape  with  strisB,  the  others  smooth, 
with  a  depression  at  the  base.  Uniform  blackish  brown.  (Oiintlier.) 
Coast  of  Portugal  and  neighboring  pai-ts  of  the  Atlantic,  a  specimen 
taken  near  Gloucester,  Mass. 

(Boisigo  &  Capello,  Proc.  Zool.  Soc.  1864, 263 ;  Centrophonta  ccelolepis  Giinther,  viii,  423. ) 

SUPEE-FAMILY  SCYLLIOIDEA. 

[The  Seyllioid  Sharkg.) 

Family  VI.— GINGLYMOSTOMATID.E. 

(Tfie  Kurae  Sharks.) 

Sharks  with  the  flret  dorsal  above  or  behind  the  ventrals;  no  spines; 
**l  fin  present;  caudal  fin  bent  upwards,  with  a  basal  lobe;  mouth 
'"Arior,  with  small  teeth,  in  several  series ;  nostril  confluent  with  the 
i;  nasal  valves  of  botli  sides  forming  a  quadrangular  flap  in  trout 
BulL  Nat.  Mus,  Ko.  W 2  nr^r^^]^ 

Digitized  by  VjOOQIC 


18      CONTRIBUTIONS  TO  NORTH  AMERICAN  ICHTHYOLOGY — ^IV. 

of  the  mouth,  each  being  provided  with  a  j&ee  cylindrical  cirrus^  an 

upper  and  lower  lip,  the  latter  not  extending  across  the  symphysis; 

fourth  and  fifth  gill-openings  close  together  j  eyes  very  small.    The 

backward  position  of  the  first  dorsal  distinguishes  this  family  from  all 

others  in  our  waters.    Genera  two ;  species  about  four ;  large  sharks  of 

the  warm  seas.    {Scylliidce  pt.  Giinther,  viii,  407-409.) 

*  Teoth  in  both  Jaws  in  many  series^  oach  with  a  strotig  median  cnsp,  and  one  or  two 
smaller  cusps  on  each  side GiNGLTMOfiiTOMA,  1 1- 

18.— OINOIiTMOSTOMA  MUUer  &  Henle,  1837. 
(MQUer  Sl  Henle^  Wiegmanu's  Arch.  1837,  p.  — :  type  Squdlus  cirratus  Gmelin.) 

The  characters  of  this  genus  are  those  of  the  family  above  given,  v.ilk 
the  addition  of  the  following,  which  distuiguish  Ginglymostoma  frt)in 
Nelrrius :  teeth  of  both  jaws  in  many  series,  each  Avith  a  strong  median 
cusp,  and  one  or  two  smaller  cusps  on  each  side.  (rfVr^^M^c,  a  hinge  or 
hinge-like  joint ;  «rr<;/ia,  mouth.) 

1§.  G.  cirratam  (Gmol.)  M.  <&  Yi.—Nurse  Shark. 

Uniform  brownish ;  young  specimens  with  small,  scattei*ed,  round 
black  spots;  nasal  cirrus  reaching  the  lower  lip;  angles  of  the  fins 
obtusely  rounded;  caudal  fin  forming  nearly  one-third  of  the  total 
length.    L.  6  to  10  feet.    ( OUnther.) 

A  large  shark  of  the  warmer  parts  of  the  Atlantic,  abundant  in  the 
Gulf  of  Mexico  and  the  West  Indies,  and  occasionally  taken  on  our 
South  Atlantic  coast. 

(Squalus  cirratns  Gmelin's  Linnspus,  i,  1492';  MUUer  &,  Henle,  23 ;  Giinther,  viii,  406.) 

Super-family  GALEORHINOIDEA. 

{The  Oaleorhinoid  SharTcs,) 
Family  VII.— GALEORHINID^. 

(The  Trus  Sharks.) 

Sharks  with  two  dorsals  and  an  anal  fin ;  no  spines ;  pectorals  mod- 
erate; caudal  fin  not  greatly  elongated,  not  lunate,  mqderately  bent 
upwards,  notched  toward  its  end,  and  with  the  basal  much  less  devel- 
oped than  the  upper;  caudal  peduncle  not  keeled ;  posterior  gill-opening 
above  the  base  of  the  pectoral  fin;  eyes  with  nictitating  membranes; 
head  not  hammer-shaped,  the  snout  being  longitudinally  produced  as 
usual  among  sharks.   A  large  family  of  twenty  or  more  genera  and  about 
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sixty  species;  found  in  all  8ea«.     (Garchariidce  part  {Carchariina  and 
Mugtelina)  Giinther,  viii,  357-380,  and  383-388.) 

*  Teeth  Hat  and  paved,  without  cnsps  or  cntting  edges ;  spiracles  }>re«eut.    (  Mwtelina, ) 

«.  No  pit  at  the  root  of  the  tail ;  labial  folds  well  developed Mustelus  14. 

••Teeth  more  or  leas  oompressed,  with  entire  or  seiTate  sharp  cdj^cs.     (Galeorhiniiu^) 
b.  Spiracles  present.  , 

c  No  pit  at  the  root  of  the  tail. 
d.  Teeth  small,  each  with  a  median  cusp  and  one  or  two  small  lateral  cusps 

on  each  side Triacis,  15. 

dd.  Teeth  larger,  with  a  single  cusp,  oblique,  notched  and  serrated, 

Galeoriiinus,  16. 
ec,  A  pit  at  the  root  of  the  tail ;  teeth  all  serrate ;  caudal  fin  with  a  double 

notch Galeocbrdo,  17. 

bb.  Spiracles  obsolete. 

r.  Teeth  serrate,  more  or  lesM  (entire  in  the  very  young  or  very  old) ;  little 
oblique  or  nearly  upright. 
/.  Teeth  well  serrated  (in  the  adult) ;  those  of  the  upper  jaw  coniparu- 
tively  broad  or  triangular;  tho8<^  of  the  lower  narrow  and  rlavilbnn. 

Carcharinus,  18. 
Xf.  Teeth  scarcely  serrat^jd,  foiistrictiMl  at  base,  narrow,  claviform,  and 

straight  in  both  jaws Isogomphoix)^,  11). 

ee.  Teeth  all  entire. 

ff.  Teeth  nearly  upright,  the  points  not  much   directed  towanls  the 

sides Aprionodox,  20. 

gg.  Teeth  oblique  and  flat,  the  points  tumc<l  to  the  right  or  left  away 
from  the  centre,  so  that  the  inner  margins  are  nearly  horizontal  and 
present  a  cutting  edge ScouoDON,  21. 

14.-^I!IIJSTELUS  Cnvier,  1817. 

(Hound  Sharks.) 

(BeUon,  Cuvier.  Regue  Animal:  type  Mmtclus  culgaris  M.  &  H.) 

Body  elongate,  slender,  not  elevated ;  snout  comparatively  long  and 
flattened;  month  crescent-shaped,  with  well -developed  labial  folds; 
teeth  smalK  many-rowed,  flat  and  smooth,  rhombic,  arranged  like  pave- 
ment, alike  in  both  Jaws ;  eyes  large,  oblong ;  spiracles  small,  just  be- 
hind the  eyes ;  jiectoral  fins  large ;  lii'st  dorsal  large,  not  much  behind 
pectorals;  necond  dorsad  somewhat  smaller;  anal  opposite  second  dorsal 
and  still  smaller ;  ventrals  well  developed ;  basal  lobe  of  caudal  almost 
obeotete ;  embryo  not  attached  to  uterus  by  a  jilaconta.  Small  sharks, 
the  smallest  of  the  American  species,  known  at  once  by  the  smooth, 
paved  teeth.  (Latin,  mustela^  a  weasel  or  maifin ;  the  use  of  the  word 
««niilar  to  that  of  r^z-iriy  ^aXed':.)  • 

1^»  n*  blnniilas  (Blainv.)  J.  «&  G. — Smooth  HounJ  ;  Doff  •SA^r/..— Eniissole. 

Body  slentler,  tai)ering  backward  from  the  dorsal  ftn  to  the  long 
sfeader  tail ;  snout  depresse<l,  moderately  sharp ;  mouth  small,  the  teeth 
aH  dike,  a  fold  at  the  angle  of  the  mouth ;  first  dorsal  rather  large^ 
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prolonged  behind,  nearly  midway  between  the  pectorals  and  ventrals ; 
second  dorsal  smaller,  but  larger  than  usual  in  sharks ;  anal  slightly 
behind  sec^>nd  dorsal,  and  much  smaller ;  pectoral  fins  broad  and  large, 
i*eaching  past  front  of  dorsal  ,•  back  slightly  keeled.  Smallest  of  our 
sharks ;  abundant  on  the  Atlantic  coasts  of  both  continents,  especially 
northward.  Specimens  from  Cape  Cod  and  from  Venice  apparently 
differ  in  no  important  respect. 

{Galcorhinus  hinnulus  BlaiuviUe Faune Franc.  1828, 83 ;  MusUflm  vulgaris Giiiither  viii, 
386;  MuntcluH  oania  Storer,  tHsh  Maas.  227.) 

dO.  M.  californieus  Gill. 

First  dorsal  beginning  over  terminal  third  of  pectoral ;  its  acute  point 
not  reaching  to  insertion  of  ventrals ;  anterior  angle  of  dorsal  blunt  5 
second  dorsal  similar  to  first,  but  smaller ;  snout  rather  more  pointed 
than  in  most  of  the  species.  D.  18  + 17 ;  A.  18  5  P.  22.  Coast  of  Cali- 
fornia'.   (OilL)    Scarcely  different  from  the  preceding. 

(Gin,  Proc.  Ac.  Nat.  Sci.  Phila.  1864,  148.) 

15.— TRIACIS  MiiUer  <&  Henle,  18:^. 

{Rkinotriacis  OtiM) 

(Triakw  Milller  &  Henle,  Magazine  of  Natural  History,  vol.  ii :  type  Triakis  scyllium 
MUller&  Henle.) 

Body  compressed,  elongate ;  mouth  large,  crescent-shaped,  with  well- 
developed  long  labial  folds;  teeth  small,  numerous,  similar  in  both 
jaws,  each  with  a  longer  median  cusp,  and  one  or  two  smaller  ones  on 
each  side ;  eyes  small,  with  nictitating  membrane ;  spiracles  small,  be- 
hind the  eyes ;  no  pit  at  the  root  of  the  caudal ;  no  lower  lobe  to  the 
caudal ;  first  dorsal  fin  opposite  the  space  between  the  jwct orals  and 
ventrals.   Pacific  and  Indian  Oceans.    (r/>£?T,  three ;  aKtr,  point.) 

211.  T.  semifasciatns  GirnnX.— I htr Shark. 

"  Snout  moderately  produced,  rounded.    Nostril  with  a  broad  anterior 

flap.    The  first  doi-sal  fin  is  nearly  midway  between  the  i)ectomls  and 

ventrals,  the  second  is  not  much  smaller  than  the  first,  and  nearly  in 

iwlvance  of  the  anal.     Upper  paits  with  well  defined  black  cross  bands, 

narrower  than  the  interspaces.    A  row  of  roundtnl  black  si)ots  along  the 

sides  of  the  body,  alteAating  with  the  iuterdorsal  cross  bars.    Coasts 

bf  California."    ( Ounther. ) 

(Ginml,  Proc.  Ac.  Nat.  Sci.  Phila.  18^4,  196  ;  Gttnther,  viii,  384.— i/tw/efM« /c/MAyrea, 
Proc.  Cal.  Ac.  Nat.  Sci.  1854,  18.) 

•J?l.  T.  benici  (Gill)  Putnam. 

Color  uniform  reddish  brown  above,  pale  below,  the  pectoral,  ventral, 
and  anal  fins  margined  with  paler;  snout  produced,  slender;  otherwise 
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essentially  as  in  the  preceeding  {Gill).    California.    A  single  young 
specimen  known. 
{JMnotriadsheiilei  GiU,  Proc.  Ac.  Nat.  Sci.  Phila.  18C2,  486.) 

16.— OALEOBHINUS  Blainville,  1816. 

Topes. 

{Galeua  Cuxier,  1817.) 
(BlainTiUe,  1816 :  type  SqutUus  galens  L.) 

First  dorsal  opposite  the  space  between  the  pectorals  and  ventrals ; 
month  crescen^8haped,  with  the  teeth  alike  in  both  jaTTs,  obliqne, 
notched,  and  serrated;  spiracles  present,  small;  nictitating  membrane 
present;  no  pit  at  the  base  of  the  caudal  fin ;  caudal  fin  with  a  single 
notch.  Tropical  seas.  (j^aXio^^  a  kind  of  shark  colored  like  a  weasel ; 
ptvy^j  shark.) 

%%•  O.  ralevs  (L.)  Blainv.— Topf. 

A  short  labial  fold  on  both  jaws ;  teeth  J^.  Second  dorsal  fln  only 
one-third  the  size  of  the  first  and  somewhat  in  advance  of  the  anal. 
Length  of  tail  nearly  equal  to  distance  between  dorsals.  (Oimther.) 
Europe  to  the  Indian  Ocean.    "  San  Francisco.''   (CHinther.) 

{8qtuUu9  galeus  L.  Syst.  Nat. ;  Galeus  cams  Gtinther,  viii,  379.) 

17.— OAI^EOCERDO  MtUlcr  &  Henle,  18:{7. 

Tiger  Sharks. 

(MflUer  A.  Honle,  Wiegmann^s  Archiv,  1837 :  type  Galeocerdo  ligrimm  Miiller  d,  Henle.) 

Mouth  crescent-shaped ;  teeth  nearly  equal  in  both  jaws,  oblique,  ser- 
rated on  both  margins,  with  a  deep  notch  on  outer  margin ;  spiracles 
present ;  caudal  fln  with  a  double  notch ;  a  pit  on  the  tail  above  and 
below  at  the  base  of  the  caudal  fln ;.  flrst  dorsal  opposite  the  space  be- 
tween pectorals  and  ventrals.  Large  sharks,  found  in  most  seas.  (raXai  r, 
a  kind  of  shark,  marked  like  ^aUr^,  the  weasel ;  xspSto^  a  fox  or  weasel ; 
xip^ft^j  crjrfl.) 
t4.  O.  ticrlMVS  MUUer  &  Henle.— Tl^er  Shark. 

Color  brown,  with  numerous  dark  spots  larger  than  the  eye;  caudal 
fin  forming  about  one  third  of  the  total  length,  much  longer  than  the 
space  between  the  dorsal  fins;  second  dorsal  somewhat  in  advance  of 
the  anal ;  a  long  labial  fold  along  the  upper  jaw.  (Giinther.)  Cape  Cod 
to  Indian  Ocean ;  a  rather  large  shark,  known  by  its  variegated  colora- 
tion. 

(MOUer  &  Henle,  59 ;  QOnther,  378.) 
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18.--€AB€HABIBriTS  BlainviUe,  181& 

Blue  Sharks. 

{CfftiocephaluB  Klein,  Gill.) 
(Carcharia8  Cuvier,  not  of  Rafinesque.) 
{Prionodan  Miiller  &  Henle.) 
{Eulamia  Gill.) 

(Blainville  1816  :  type  Carcharimis  comniersani  Blainville.) 

Large  sharks,  without  spiracles,  with  the  teeth  in  both  jaws  strong^Iy 
serrated  in  the  adult,  those  in  the  upper  jaw  broad,  those  below  nar- 
rower, straight,  and  claviform ;  first  dorsal  large  5  second  dorsal  much 
smaller,  usually  not  larger  than  the  anal.  Species  numerous  in  the 
tropical  seas,  (xap/apo-rj  rough ;  /5{vij,  shark  5  abbreviated  from  Carcha- 
rarhinus,) 

*  Body  and  head  slender ;   dorsal  fin  inserted  midway  between  pectoi^als  and  ven- 
trals  (Carcharifius). 

95.  C.  iplaucus  (L.)  Jor.  &  Gilh.^Great  Blue  Shark. 

"  Snout  very  long,  nostrils  rather  nearer  to  the  mouth  than  to  the 
extremity  of  the  snout ;-  no  labial  fold  except  a  groove  at  the  angle  of 
the  mouth  5  teeth  of  the  upper  jaw  oblique,  scarcely  constricted  near  the 
base ;  lower  teeth  slender,  triangular  in  yoimg  examples,  lanceolate,  with 
a  broad  base,  in  old  ones.  Pectoral  fin  long,  falciform,  extending  to  the 
dorsal,  which  is  nearer  the  ventrals  than  the  root  of  the  i)ectoral8.''  {OUn- 
ther.)  A  large  shark  of  the  warm  seas,  occasionally  taken  on  our 
coast. 

{Squulus  glaucus  L.  Syst.  Nat. ;  Carcharias  glaucus  Gnnther,  y\\\,  3(>4.) 

**Body  and  head  stout;   dorsal  fin  placed  close  behind  the  root  of  the  pectorals 
{Eulamia  Gill). 

96«  C*  obscams  (Le  Suenr)  J.  &,  G. — Dunky  Shark, 

Dark  clear  blue  above,  white  below;  head  rather  iwinted,  flattened 

above  and  below;  first  dorsal  rather  large;  second  smaller  than  the 

anal,  and  considerably  produced  behind ;  pectorals  large,  falciform.    A 

large  shark,  reaching  a  length  of  nine  or  ten  feet-,  inhabiting  the  North 

Atlantic  and  frequently  taken  on  our  coa^t. 

(Squalus  ohbmrus  Lo  Sueur,  Jouni.  Ac.  Nat.  8ci.  Phila.  IHIH,  i,  223 ;  Cam^arimB 
obsourua  Gllnther,  viii,  366.) 

517.  C.  milbeiti  (MttUer  &  Henle)  Jor.  &  Gilb.— i«««  Shark, 
This  species  is  represented  as  having  the  snout  shorter,  blunter,  and 
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higher  than  in  the  preceding,  and  with  the  pectoral  fins  con 
shorter  and  broader,  not  reaching  half  way  to  the  ventraJs. 
Gape  God  to  the  Mediterranean  Sea. 

{Cardutriaa  (Prionodon)  mUberU  M.  &  H.  38 ;  GiU,  Pi-oc.  Ac.  Nat.  Sci.  1864,  262.— C<w^ 
tkarioM  eefrulems  DeKay,  349 ;  Lamna  oaudaUi  DeKay.  354. ) 

97.  ft.  €•  lamia  (Risso)  Jor.  &  Gilb. 

This  species  was  provisionally  identified  by  Prof.  Putnam  from  a  tooth 
obtained  on  St.  Peter's  Bank  belonging  to  a  fish  estimated  to  have  been 
at  least  tlurteen  feet  in  length.  {Ooode  and  Bean.)  In  this  species  the 
upper  teeth  are  little  oblique,  serrated,  broad,  and  regularly  trian- 
gular; dorsal  large;  the  second  dorsal  smaller  than  the  anal;  teeth 
«^.    (Oiinther.) 

{Carchttrias  lamia  Glinther  viii,  372 ;  Prionodon  lamia  Goode  &  Bean,  BuU.  Essex 
hiat,  1879,  30.) 

19.~I90€MI]IIPHODOBr  Gill,  1861. 
8harp-7W8ed  Sharks. 

(Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  yii,  p.  410:  type  Carokarias  {Prionodon)  oxffrhynchMt 
MUller  <&  Heinle.) 

lliis  genus  difiers  firom  Eulamia  principally  in  the  dentition ;  the 
teeth  are  similar  in  form  in  both  jaws,  constricted  at  the  base,  clavifomi 
and  straight,  their  edges  scarcely  serrated;  the  snout  is  slender  and 
rather  conic  and  pointed.  Large  sharks,  of  the  tropical  seas.  (^Vot, 
equal ;  r^fi^o^,  a  nail,  or  peg ;  Sdmv,  tooth.) 

tS.  I.  Haatoatas  (MUUcr  &  Henle)  Om.—SpoUed-fin  Shark. 

^  Snout  somewhat  x>ointed  in  firont,  rather  produced,  the  distance 
between  its  extremity  and  the  mouth  being  somewhat  less  than  the 
width  of  the  mouth ;  nostrils  nearly  midway  between  the  extremity  of  the 
suoat  and  the  mouth;  teeth  ^^,  similar  in  form  in  both  jaws,  naitfely, 
erect,  constricted,  on  a  broad  base,  the  upper  more  distinctly  serrated 
than  the  lower ;  gUl-openings  wide,  at  least  twice  as  wide  as  the  eye, 
which  is  small ;  pectorals  falciform,  extending  beyond  the  end  of  the 
dorsal,  the  length  of  their  upper  margin  being  nearly  four  times  that  of 
tiie  lower.  First  dorsal  commencing  very  close  behind  the  axil  of  the 
peetoral;  origins  of  the  second  dorsal  and  anal  opposite  to  each  other, 
the  bases  of  both  being  nearly  equally  long.  Caudal  fin  long,  with  the 
^n^  edge  slightly  undulated,  its  length  being  equal  to  the  distance 
between  the  origins  of  the  two  dorsal  fins.  The  lower  side  of  the  ex- 
tnaity  of  the  pectoral,  and  the  extremities  of  the  second  dorsal  and 
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anal,  and  of  the  lower  caudal  lobe  black''.  (GhUnther.)    Tropical  seas ;  a 
stray  specimen  taken  at  Wood's  Hole,  Mass. 

( Carcharian  {^Prvnodon)  limhaim  M.  &^  H.,  49 ;  Cardharia^  limbatus  Gtintlier,  viii,  373. ) 
20.— APBIONOOOIV  Gill,  1861. 

Smoothrtoothed  SJiarha. 
{Aprion  Miiller  &,  Henle,  preoccnpied. ) 
(Gil),  Ann.  Lye.  Nat.  Hist.  N.  Y.  ^'ii,  411:  type  Squahu pundatua  Mitch.) 

Snout  more  or  less  produced  and  conic ;  teeth  entire,  without  seme 
or  basal  cusps,  all  of  them  narrowed  on  a  broad  base,  the  lower  erect, 
the  upper  erect  or  only  slightly  oblique ;  dorsal  more  or  less  posterior, 
opposite  the  space  between  pectorals  and  ventnvls.  (a,  privative;  npiatvj 
saw ;  ddcov^  tooth ;  the  edges  of  the  teeth  being  always  entire.) 

99*  A.  punctatUfi  (Mitch,)  QiU,— Smooth-toothed  Shark, 

'•  Distance  of  the  extremity  of  the  snout  firom  the  mouth  equals  that 

between  the  nostrils.    Pectoral  fln  subfalciform,  extending  to  the  end 

of  the  dorsal.    Second  dorsal  much  smaller  than  the  first."    {GUntJ^er.) 

Atlantic ;  probably  not  common  on  our  coast. 

(SqiMhis  punctatm  Mit.  Lit.  &  Phil.  Trans.  N.  Y.  i,  483:  Carcharias  iaodon  M.  ^  H. 
3?:  Carcharias  pniiict<^tuH  GHnther,  viii,  361.) 

tll.-S€OLIODOIV  Mfiller  &  Henle,  1S37. 

Oblique-toothed  Sharks. 

(MiilW  Sl  Hen  In,  Wiedemann's  Archiv  f.  Naturg.  ill :    type  Sooliodon  laticaudvs  M. 
«feH.) 

Sharks  with  the  teeth  entire,  oblique  and  flat,  the  points  directed 
toward  the  sides  of  the  mouth,  so  that  the  inner  margins  are  nearly 
horizontal,  and  present  a  smooth  cutting  edge,  those  in  front  more  nearly 
erect ;  teeth  not  swollen  at  the  base ;  each  of  them  with  a  deep  notch 
on  lie  outer  margin  below  the  sharp  point;  no  spiracles;  a  pit  at  base 
of  tail ;  first  dorsal  well  in  front  of  ventrals,  much  larger  than  second. 
(ffzoAfoT,  twisted  or  crooked;  6da)v^  tooth.) 

30.  8,  terrae-novae  (Richardson)  G'iW.^Shai-p-nosed  Shark. 

Body  slender;  snout  depressed,  moderately  rounded ;  mouth  U-shaped, 
with  a  short  labial  groove  at  it«  angle,  which  groove  extends  on  the 
upper  jaw  a«  well  as  on  the  lower ;  distance  between  nostrils  greater 
than  distance  from  nostrils  to  end  of  snout;  gill-oi)enings  narrow;  first 
dorsal  moderate,  midway  between  pectorals  and  ventrals ;  second  dorsal 
very  small,  slightly  behind,  and  rather  smaller  than  the  anal ;  anal  fin 
much  shorter  than  distance  from  anal  to  ventrals;  a  slight  frirrow  along 
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the  middle  line  of  the  back,  ending  in  a  pit  at  the  root  of  the  tail ;  pec- 
toral fins  rather  large ;  ventrals  nmall.  Color  gray ;  caudal  fin  "with  a 
conspicuous  narrow  blackish  edge.  Newfoundland  to  South  America ; 
common  southward.    Size  rather  smalL 

{Squalut  (Carcharku)  terrcB'iiav(v  Richardson,  F.  B.  A.  iii,  289:  Carr-'wrMW  terrw-uorcB 
Giinther,  viii,  360.)  ^ 

Family  VIIL— SPHYRNIDiE. 

[The  Hammer-headed  Sharks.) 
General  characters  of  the  OnleorhinidcBy  but  the  head  singularly  formed, 
kidney-shaped  or  "hammer ''-shaped  from  the  extension  of  its  sides,  the 
nostrils  being  anterior  and  the  eyes  on  the  sides  of  the  "hammer^; 
mouth  crescent-shaped,  under  the  "hammer'';  the  teeth  of  both  jaws  simi- 
lar, oblique,  each  with  a  notch  on  the  outside  near  the  base ;  no  spira- 
cles; last  gill-opening  over  the  pectorals;  first  dorsal  and  pectorals 
large,  the  dorsal  nearer  pectorals  than  ventrals ;  second  dorsal  and  anal 
small ;  a  pit  at  the  root  of  the  caudal ;  caudal  fin  with  a  single  notch 
toward  its  tip,  its  lower  lobe  developed.  Genera  3 ;  species  5 ;  inhabiting 
most  seas.  Large  sharks,  known  at  once  by  the  singular  form  of  the 
head.    (Carchariidce^  part:  group  Zygamina  Giinther,  380-38*J.) 

•  Nostrils  nctir  the  eyes. 

a,  NofltrilH  simple,  with  the  frontal  grooves  mdimentiuy  or  obsolete  ;  head  reni- 
foTiDf  its  anterior  and  lateral  margins  confluent,  forming  a  semicircle. 

Renicbps,  22. 

aa.  Nostrils  with  grooves  extending  in  front  toward  the  middle  of  the  head ; 

head  tmly  hammer-shaped Sphyrna,  23. 

92.— RENICEPS  Gill,  1861. 

Bonnet-headed  Sharks. 

{GUI,  Ann.  Lye.  Nat.  Hist.  N  Y.  1861,  viii,  p.  412:  type  Squahm  Hhuro  L.) 

Head  reniform,  the  anterior  and  lateral  margins  confluent,  forming 
a  regular  semicircle,  the  posterior  margins  of  the  sides  of  the  hammer 
verj-  shorty   nostrils  close  to  the  eyes,  with  the  grooves  indistinct. 
(Latin,  renaj  kidney ;  cepSy  head.) 
SI.  H^  Uhmro  (L.)  Gi\L—S1u>vel-head  Shark  ;  Bonntt  Head, 

Body  rather  slender,  not  much  compressed ;  head  depressed,  semicir- 
cular in  front,  reniform,  the  posterior  fre<»  margins  short,  the  lateral  mar- 
gins continuous  with  the  anterior ;  pectorals  large ;  first  dorsal  high, 
midway  between  pectorals  and  ventrals;  second  dorsal  much  smaller, 
produced  behind,  higher  and  shorter  than  ankl ;  ventral  fins  moderate ; 
caudal  moderate;  mouth  small,  crescentic;  teeth  small,  very  Oblique, 
with  a  deep  notch  on  the  outer  margin.    Color  uniform  ashy,  paler 
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beneath ;  head  4^  in  length,  6  to  tip  of  candal ;  width  of  head  slightly 
less  than  length  of  head.  L.  3  to  6  feet  or  more.  Atlantic  Ocean; 
abundant  southward,*  ranging  to  China. 

(Squalm  Hhuro  L.  Syst.  Nature  :  Zygmna  Ubnro  Gttnther,  viil,  382.) 
^  98.— 8PHTRIVA  Rsfinesque,  1810. 

Hammer-head  Sharks, 

(Ceatraohn  (Klein)  Gill;  Zygcena  Cuvier;  preoccupied.) 
(Rafinesque,  Caratteri  di  Alcuni  Nuovi  Generi,  etc. :  type  Squalua  zygccna  L.) 

Head  truly  "  hammers-shaped,  the  anterior,  lateral,  and  i>ost^or  mar- 
gins distinct;  nostrils  near  the  eyes,  the  openings  confluent  with  a 
groove,  which  extends  along  most  of  the  fi-out  margin  of  the  head. 
Species  few,  reaching  a  large  size;*  found  in  all  warm  seas,  [a^opa^  a 
hammer.) 

89.  S*  zygrona  (L.)  M.  &,  "R.— Hammer-headed  Shark. 

Width  of  head  about  twice  its  length;  first  dorsal  large;  second  quite 
small,  smaller  than  anal ;  pectorals  rather  large ;  color  gray.  A  large 
shark,  found  in  all  warm  seas ;  common  on  our  coast  from  Cape  Cod 
southward. 

{Squalus  zygoma  L.  Syst.  Naturio :  Zygcma  malleus  GUnther,  viii,  381 :  Zygana  mal- 
leus Storer,  Fish  Mass.  238.) 

SuPEU-FAMiLY  LAMNOIDEA. 

(The  Lamnaid  Sharks.) 
Family  IX.— ALOPIID^. 

(Tlie  Threslier  Sharks.) 

Body  moderately  elongate ;  the  snout  rather  short ;  mouth  crescent- 
shaped  ;  teeth  equal  in  both  jaws,  moderate  sized,  flat,  triangular,  not 
serrated ;  the  third  tooth  of  the  upper  jaw  on  each  side  much  smaller 
than  the  others ;  gill-openings  moderate,  the  last  one  above  the  root 
of  the  pectorals;  tw  nictitating  membrane;  spiracles  just  behind  eye, 
minute  or  absent;  first  dorsal  large,  midway  betweea  pectorals  and 
ventrals;  second  dorsal  and  anal  very  small;  caudal  fin  exceedingly 
long,  about  as  long  as  the  rest  of  the  body,  a  pit  at  its  root,  a  notch  on 
the  upper  lobe  near  its  tip ;  lower  lobe  moderately  developed ;  no  caudal 
keel;  ventrals  rather  large;  pectorals  very  large,  falcate.  A  single 
species,  reaching  a  large  size,  inhabiting  most  seas ;  known  at  once  by 
the  great  length  of  the  caudal  fin.  [Lamnidas^  part,  GUnther,  viii,  p.  393 ; 
genus  Alopecias.) 
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*  94.— AliOPIAS  RaAoeHque,  1810. 

TkresJier  Sharks, 

{Alopecias  Mtiller  &  Houle;  corrected  orthography.) 

(Raftnesqae,  Carstteridi  Alcani  N.  Generi,  etc. :  type  Alopiaa  macrourwt  Raf.  =Squalus 
rulpea  Gmelin.) 

The  diaracters  of  the  genus  are  included  above.     (aAoiro-,  a  fox ; 

Latin,  t^ulpes.   A.  rulpes  was  known  to  the  ancients  as  dXa)7:sxiaq  =  fox-like.) 

SS*  A*  vnlpes  (Gmel.)  Bonap. — Thresher;  Fox-Shark;  Swingle-tail;  Long-tail  Shark, 

A  large  shark,  abounding  in  all  warm  seas,  especially  in  the  Mediter- 
ranean and  Atlantic.  It  is  also  occasionally  taken  on  our  Pacific  coast. 
Known  at  once  by  the  great  length  of  the  tail. 

{Sqmaltu  vulpes  Gmetin,  Linn.  Syst.  Nat.  i,  p.  496 ;  Alopecias  vulpi'M  GUnther,  ^iii,  «^3.) 

FABiiLY  X.— CARCHARIID^. 
(The  Sand  Sharks.) 

Body  rather  elongate,  the  snout  sharp ;  mouth  crescent-shaped,  wide  5 
tiie  teeth  large,  long,  and  narrow,  subulate,  most  of  them  with  one  or 
two  small  cusps  at  the  base,  their  edges  entire;  gill-openings  i-ather 
large,  all  of  them  in  front  of  tlie  pectorals  ;  two  dorsals,  moderate,  sub- 
equal,  the  anal  similar ;  fins,  dorsal  well  behind  pectorals ;  caudal  well 
developed,  with  a  short  basal  lobe  and  a  notch  toward  its  tip ;  no  caudal 
keel ;  pectorals  rather  short ;  no  nictitating  membrane ;  spiracles  minute, 
pore-like.  Genera  1  or  2,  Carcharias  Eaf.  (=Odontaspis  Ag. ;  not  Gar- 
duirias  Cuy.= Carcharinus)  and  ^^ Eugomphodm^^  ]  species  3.  Voracious 
sharks  of  moderate  size,  chiefly  inhabiting  the  Atlantic.  (Lamnidw,  part, 
Giinther,  viii,  392 ;  genus  Odontaspis.j 

*  Teeth  large,  awl-shaped,  aU  or  nearly  all  of  them  with  one  or  two  small  oosps  at  the 
base Carcharias,  25. 

95.— CABCHABIA8  Rafiupsque,  1810. 

Sand  Sharks, 

{Odontaspis  Agassiz.) 

(Bafinesqae,  Caratteri  di  Alcani  Nnovi  Generi,  etc. :  type,  and  only  species  menti4>ned, 
Carckarias  tavrus  Raf.) 

Characters  of  the  genus  included  above,    {zdpxapo':,  rough.) 

•Rut  and  fourth  teeth  of  the  upper  jaw  and  firHt  tooth  of  the  lower  simple,  with- 
out banal  ensps.    ( Eugomphodtut  Gil  1 . ) 

M*  C«  antericanns  (Mitch.)  Jor.  &  Gilb.— iSand  Shark;  Shovel-nose. 

Body  elongate,  its  depth  one  fifth  the  length  5  head  rather  pointed, 
Amt  one  seventh  of  the  length  j  fins  small,  the  first  dorsal  not  much 
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larger  tban  the  second,  both  similar  to  the  anal ;  pectoral  fins  short, 
obtuse,  or  truncate ;  color  gray.    L.  4  to  6  feet. 

A  small  voracious  shark  with  very  sharp  teeth,  rather  commoD  on 
our  Atlantic  coast. 

(ikiualm  americanuB  Mitch.  Trans,  Lit.  &  PhiL  Soc.  1814,  i,  4^3:  Squalus  HttoraUs 
Mitch.  Am.  Monthly  Mag.  ii,  1818,  328:  Carcharias  grisetts  StoreTy  Fishes  Moss.  217: 
OdonUupia  etmericanus  Giinther,  viii^  392:  Eugomphodus  Httoralis  Gill,  Proc  Ac.  Nat. 
Sci.  Phila.  1864,260.) 

Family  XI.— LAMNID^. 

(The  Porbeagles.) 

Sharks  of  large  size,  with  the  body  stout,  the  mouth  wide,  with  large 
teeth,  and  the  caudal  fin  lunate,  thQ  two  lobes  being  not  very  unequal, 
the  upper  lobe  strongly  bent  upward ;  caudal  peduncle  with  a  keel  on 
each  side  ,•  gill-openings  wide,  all  in  front  of  the  pectorals,  entirely  lat- 
eral, not  extending  under  the  throat ;  first  doi'sal  large ;  pectorals  large ; 
ventrals  moderate 5  second  dorsal  and  anal  very  small;  a  pit  at  the  root 
of  the  caudal;  spiracles  minute  or  absent.  Genera  3;  species  6  or 
more.  Those  inhabiting  our  coasts  have  been  much  confused  by  authors. 
{Lainnidw,  part,  Gttnther,  viii,  389-392.) 

*  Teeth  with  entire  edges. 

a.  Teetli  without  basal  cusps,  long,  flexuous,  prismatic,  and  acute..  .IsURUS,  26. 

aa.  Teeth,  or  most  of  them,  with  a  small  cusp  on  each  side  at  base,  compressed, 

sharp,  and  somewhat  triangular - Lamna,  27. 

*•  Teeth  with  serrated  edges,  compressed,  and  triangulai*  in  form . .  C arcr/lkodon',  26. 

96.~ISVRITS  Bafinesque,  1810. 

Porbeeigles, 

{Oxyrhina  Ag,) 

(Rafinesqne,  Caratteri  di  Alcuni  Nuovi  Generi :  type  Isunu  oxyrliyncihua  Raf.=OxyrAiiiii 
spaXlanzanii  Bon.) 

Snout  rather  long  and  pointed ;  first  dorsal  and  pectorals  large ;  sec- 
ond dorsal  and  anal  very  small;  caudal  peduncle  slender;  teeth  long, 
lanceolate,  with  sharp  entire  cutting  edges  and  no  basal  cusps.  (fV^c, 
equal;  6opa^  tail;  the  two  lobes  of  the  tail  being  nearly  equal,  as  in  all 
the  members  of  this  familj.) 

•First  dorsal  inserted  entirely  behind  pectorals,  nearly  midway  between  pectorals  and 
ventrals.    ( Imropm  Gill . ) 

85.  I.  iplaucus  (M.  &  H.)  Jor.  &  GWh.— Mackerel  Shark. 

This  species,  if  really  occurring  on  our  coast,  will  be  known  from  the 
other  Isuri  by  the  position  of  the  dorsal,  which  is  distinctly  behind  the 
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pectorals,  nearly  midway  between  them  and  the  ventrals.  This  position 
18  represented  in  DeKay's  figure  (i^at.  Hist.  K.  Y.  Fishes,  pi.  63,  fig. 
206).    Atlantic  Ocean ;  Cuba  (Poey). 

(Otgjfrkina  glauoa  Mttller  Sl  Henle,  69 :  Lamna  puiwtata  DeKay  (not  of  MitchiU), 
36fi:  Itntropns  dekaifi  Gill,  Ann.  Lye.  N.  Y.  viii,  153:  Lamna  glauoa  Giintlier,  viii,  391.) 

**  Donal  fin  inflerted  close  behind  the  root  of  the  pectorals,  ninch  nearer  pectorals 
than  ventrals.     (/«tn«.) 

S#.  I*  oxyrltyncliVS  Raf.— 5^rp-fu>««(i  Shark;  Mackerel  Shark, 

^^Prseorsd  xK>rtiou  of  the  snout  as  long  as  the  longitudinal  axis  of  the 
cleft  of  the  month,  tetrahedral,  jwinted.  Angle  of  the  mouth  midway 
between  the  gill-opening  and  nostril.  Teeth  -  on  each  side  5  long,  lan- 
ceolate, with  sharp  lateral  edges,  without  basal  cusps.  The  third  tootli 
on  each  side  of  the  upper  jaw  is  much  smallei-  than  those  next  to  it.  Gill- 
op^dngs  extre^iely  wide,  the  width  of  the  first  being  rather  more  than 
its  distance  firom  the  last  Origin  of  the  dorsal  fin  at  a  veiy  short  dis- 
tance fh>m  the  base  of  the  pectorals,  which  are  falciform,  the  length  of 
theur  lower  margin  being  one-fourth  of  that  of  the  upper.''    ( Ounther.) 

(Storer's  figure  of  ^^  Lamna  punctata^  (Fish.  Ma^s.  pi.  37,  f.  1)  repre- 
sents, so  far  as  the  position  of  the  dorsal  is  concerned,  the  present 
European  species,  instead  of  the  preceding.  No  mention  is  made  of  the 
presence  of  lateral  cusps  on  the  teeth.  The  occurrence  of  a  true  Isurus 
on  our  coast  does  not  seem,  however,  to  have  been  verified,  although  it 
B  not  improbable.) 

{LamMa'punctata  Storer,  Fish.  Mass.  225:  Lamna  apallanzanU  Giluther,  viii,  390: 
/nrrvf  oxyrkynckua  Baf.  Caratteri,  etc.) 

QL-MjAMNA  Cuvier,  1817. 
Frrbeagles. 
(Cirrler,  B^gne  Animal,  ii :  type  Squalus  comuhious  Gmeliu.) 

Body  short  and  stout,  the  back  considerably  elevated ;  snout  promi- 
Beat,  i>ouited ;  teeth  triangular,  pointed,  entire,  each  one  with  a  small 
cosp  on  each  side  at  base ;  (one  or  both  of  these  sometimes  obsolete  in 
Ae  yoong  on  some  of  the  teeth ;)  gill-openings  wide ;  dorsal  and  i)ectoral 
Ibs  somewhat  falcate ;  second  dorsal  and  anal  fins  very  small,  nearly 
opposite  ^ich  other ;  first  dorsal  close  behind  the  root  of  the  pectorals. 
(JUjEwi,  a  kind  of  shark,  from  Xdmay  a  horrible  anthropophagous  monster, 
ii^  whk^h  a  daughter  of  Belus  was  changed  by  Juno,  because  she  was 
bdoved  by  Jupiter  j  a  bugbear  used  by  the  Greeks  to  Mghten  refractory 
oUkfaen.) 
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87.  £<•  eomubiea  (Gmel.)  Fleming. — BeaamarU  Slmrk;  Porhetigle  ;  Tope. 

Snoat  conical,  pointed,  rather  longer  than  the  cleft  of  the  mouth ; 
teeth  -  or  li  on  each  side  (-  or  -  in  European  specimens,  fide  Gttnther) ; 
the  third  tooth  on  each  side  in  the  upper  jaw  small ;  first  dorsal  begin- 
ning over  the  axil  of  the  pectorals;  color  gray.  A  large  and  fierce 
shark  of  the  North  Atlantic,  not  till  lately  recorded  from  our  coast.  (A 
specimen  in  the  Museum  of  Butler  University,  from  which  the  above 
account  was  taken,  was  obtained  by  Dr.  T.  H.  Bean  at  Wood's  Hdle, 
Mass.) 

(iSgiMiZtM  oariiudiotf«  Gmeliii)  L.  i,  1497;  GUuther,  viii^  389.) 

9§.  -CABCHABODOIf  Smith,  IB-. 

Great  White  Sharks, 

(Sir  Andrew  Smith,  Proc,  Geol.  Soc.  LondoU)  — :  type  Carcharodon  cap€n9i9  Smith  =C 
rondeleti.) 

This  genus  differs  from  Isurus  chiefly  in  the  dentition,  the  teeth  being 
large,  flat,  erect,  regularly  triangular,  their  edges  serrated ;  first  dorsal 
moderate,  nearly  midway  between  x>ectorals  and  ventrals;  second  dorsal 
and  anal  very  small;  pectoral  large,  ventrals  moderate;  caudal  peduncle 
rather  stout;  spiracles  minute  or  absent.  Sharks  of  very  large  size ; 
found  in  most  sea«.    (xdpxapo<;^  i-ough;  o^Jwv,  tooth.) 

3§.  €•  rondeleti  MUUer  &  Heule.— ifan-m^er  Shark;  AUcooiTs  Shmrk. 

Body  stout,  depth  about  5^  in  total  length ;  mouth  very  large ;  both 
jaws  with  five  rows  of  large,  triangular,  serrated  teeth,  those  in  the 
lower  jaw  narrower,  about  ?^  in  each  row ;  first  dorsal  somewhat  behind 
pectorals ;  caudal  fin  large  and  strong.  Color  leaden  gray ;  tips  and 
edges  of  pectorals  black  (Storer).  One  of  the  largest  of  the  sharks, 
reaching  a  length  of  fifteen  feet  and  the  weight  of  nearly  a  ton.  It  is 
found  in  all  temi>erate  and  tropical  seas,  but  is  rare  on  our  coasts. 
.  American  specimens  have  been  named  C.  atwoodly  but  are  probably  not 
distinct  from  the  Eiu*opean. 

(Milller  &  Henle,  Plagiostomett,  70;  GUuther,  viii,  392:  CarcJiarias  aiwoodi  Storer, 
Fishes  Mass.  '222,) 

Family  XH.— CETORHINID^. 

(The  Basking  Sluirks.) 
Sharks  of  immense  size,  with  the  gill  openings  extremely  wide,  ex- 
tending from  the  back  nearly  to  the  median  line  of  the  throat;  all  of 
them  in  front  of  the  pectorals;  mouth  moderate,  the  teeth  very  small. 
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nameroos,  conical,  without  euspn  or  serratures;  no  nictitating  mem- 
bnio? ;  spiracles  very  small,  above  the  comers  of  the  month ;  first  dorsal 
]ar:ge,  midway  between  pectorals  and  ventrals ;  second  dorsal  and  anal 
smaD;  eaadal  fin  lunate,  the  upper  lobe  considerably  the  larger;  caudal 
pedonele  keeled;  pectorals  and  ventrals  large.  A  single  genus,  with 
probably  but  one  species;  the  largest  of  living  sharks;  inhabiting  the 
northern  seas.    (LamnidcBj  part,  Giinther,  viii,  394 ;  genus  8elaehe.) 

!»9.— CETORHIIVV8  BlamviUe,  1810. 

Basking  Sharks, 

{Selad^  CvLvier,) 

(Blainyille,  BolL  Soc.  Philom.  1810,  p.  109:  type  Cetorkinus  yunneri  Blain v.  =  iSjtiolM 
mmL.) 


The  characters  of  the  genus  are  included  above.  (x7;ror,  whale ;  /JcVij, 
a  shark  (Squatina)^  from  /JtVi;,  a  file  or  rasp,  the  rough  skm  of  the  shark 
being  used  for  polishing  wood  and  marble.) 

89.  €•  ■amxllBVS  (L.)  BlainviUe.— i?ii«l-tft^  Shmk, 

Body  rugose,  the  skin  very  rough,  with  small  »pines ;  head  small ; 

SQOQt  blunt ;  eyes  small ;  teeth  in  six  or  seven  rows  in  each  jaw,  about 

200  in  ea<^  row ;  first  dorsal  large,  triangular,  over  the  space  between 

pectorals  and  ventrals ;  second  dorsal  much  smaller,  rather  larger  than 

ual;  tail  large.    Largest  of  the  sharks,  reaching  a  length  of  nearly 

forty  feet;  found  in  the  Arctic  seas;  straying  southward  to  Portugal 

iDd  Virginia. 

(SqmmluM  wiaiimuB  L.  Syst.  Nat. :  Sdachus  maximwi  Storer,  Fish.  Moss.  !^29 :  Selachc 
[Giinther,  viii,  394.) 


Family  XIII.— RIIINODONTID^. 
(The  Whale  Sharks.) 
Origin  of  the  first  dorsal  fin  somewhat  in  advance  of  the  ventrals ;  the 
leeond  small,  opposite  to  the  sinal ;  both  without  spines ;  a  pit  at  the 
root  of  tiie  caudal,  with  the  lower  lobe  of  the  caudal  well  developed ; 
odes  of  the  tail  with  a  keel ;  no  nictitating  membrane ;  spiracles  very 
BinaU;  mouth  and  nostril  near  the  extremity  of  the  snout;  teeth  very 
small  and  numerous,  conical ;  gill-openings  wide,  the  last  one  above  the 
bMe  of  the  pectorals.    Large  sharks,  of  warm  seas.    Two  species  are 
known,  Khb^odon  typicus  from  the  Cape  of  Good  Hope,  and  the  follow- 
ing.  {Bkinodontid€C  Giinther,  viii,  396.) 

*1^Btft«acli  recurved  hackward  and  acutely  pointed,  swollen,  and  with  a  heel-like 
injoctioti  in  front  rising  from  its  base Micristodus,  30. 
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80.— IIII€BI§TODV§  GUI,  1865. 
^Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1865,  177:  type  Micristodm punctatus  Gill.) 

This  genus  is  known  from  its  teeth  only.  These  are  described  as  fol- 
lows: "The  teeth  are  fixed  and  extremely  minute,  the  largest  little 
more  than  a  line  in  length  (in  a  shark  20  feet  long)  and  decrease 
towards  the  ends  of  the  jaw  5  they  are  disposed  in  regularly  transverse 
rows,  of  which  there  are  164  to  167  on  each  side,  while  in  front  there 
are  13  to  16  in  eaeh  transverse  row  5  each  tooth  is  recurved  backwards 
and  acutely  pointed,  swollen  and  with  a  heel-like  projection  in  front 
rising  from  its  base." — ( OilL)    (/juz/oot,  small ;  f^rt;?,  an  upright  projection  5 

ddohz^  tooth.) 

40.  M.  punctatus  Gill. 

A  very  large  spotted  shark  found  in  the  Gulf  of  Califoruia.  (Gill, 
Proc.  Ac.  Nat.  Sci.  Phila.  I860,  177.) 

Family  XIV.— HETERODONTIDiE. 
{The  Port  JacJcson  Sharks.) 
Sharks  with  two  dorsal  fins,  both  provided  with  spines  5  the  first  dor- 
sal opposite  to  the  space  between  pectorals  and  ventrals;  the  second  in 
advance  of  the  anal.  Body  elongated,  obtusely  trihedral,  gradually  taper- 
ing from  the  anal  region  towards  the  caudal  fin;  hea^l  high,  with  the  fore- 
head declivous,  little  prominent;  nostrils  confluent  with  the  mouth; 
mouth  rather  narrow,  the  upper  lip  divided  into  seven  lobes,  the  lower 
with  a  fold ;  spiracles  small,  below  the  lower  part  of  the  eye ;  no  nictitat- 
ing membrane;  gill-openings  rather  narrow;  dentition  similar  in  both 
jaws,  viz,  small  obtuse  teeth  in  fix>nt,  which  in  the  young  are  i)ointed, 
and  provided  with  three  to  five  cusps ;  the  lateral  teeth  large,  pad-like, 
twice  as  broad  as  long,  arranged  in  oblique  series,  one  series  being  formed 
by  much  larger  teeth  than  those  in  the  other  series ;  caudal  fin  moderate. 
Genera  1, 2,  or  3 ;  species  about  4 ;  inhabiting  the  Pacific  Ocean.  Of  much 
interest  to  palaeontologists  from  their  supposed  relation  to  certain  extinct 
types*  {Gestraciontid^B  Giinther,  viii,  417,  418;  but  Reterodontm  has 
priority  over  Cestracion.) 

*  Brauchial  region  longer  than  liigh,  the  slits  being  little  elongated ;  molar  teeth  flat 
and  closely  contiguous Gyropleurodus,  31. 

81.— OYROPI^EVBODUS  Gill,  1862. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  489;  type  Ceslradon  francisci  Girard.) 

The  characters  distinguishing  this  group  from  Heterodontus  are  thus 
given  by  Professor  Gill : 
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14.   HETBR0D0NTID2&— GYROPLEUBODUS.  *  33 

^In  the  latter  genus,  the  branches  of  the  lower  jaw  are  at  Urst  con- 
tigaons  and  diverge  from  each  other  at  an^acute  angle,  while  in  front  of 
the  obliqae  whorls  of  molars,  and  between  the  acute  teeth  of  the  front 
which  encroach  on  the  sides,  a  cordiform  area  exists.  The  lateral  or 
molar  teeth  are  numerous,  and  arranged  in  oblique  whorls,  which  rapidly 
increase  in  size  to  the  fifth,  behind  which  they  again  decrease.  The 
branchial  apertures  are  also  comparatively  large,  the  tirst  being  longer 
than  the  length  of  the  branchial  region.  , 

"In  GyropleuroduSy  the  branches  of  the  lower  jaw  are  widely  separated 
by  an  interval  rounded  in  front  and  becoming  wider  behind,  the  sides 
themselves  being  curved  outwards;  the  acute  teeth  are  confined  to 
the  front  and  the  molar  teeth  are  few  and  disposed  in  about  four  whorls, 
the  first  three  of  which  slightly  increase,  while  the  fonrth  is  almost 
radimentary.    The  branchial  area  is  almost  oblong.'' 

Head  short  and  high,  broad,  but  with  subvertical  sides;  the  forehead 
Teiy  declivous  from  eyes,  and  with  the  snout  wide  and  transverse,  but 
prominent ;  two  blunt,  diverging  ridges  are  continued  from  each  side  of 
the  snout  and  abruptly  merge  into  the  more  conspicuous  superciliary 
ridges,  the  interval  between  which  is  nearly  plane ;  teeth  in  front  digi- 
tated, with  three  or  four  cusps,  quincuncially  distributed  in  rows  slightly 
converging  toward  the  middle;  in  the  upper  jaw,  on  the  sides,  molars 
obbng  and  flattened,  arranged  in  about  four  oblique  whorls,  uniform  or 
increasing  backward,  except  the  last,  which  is  smallest;  on  the  sides  of 
the  lower  jaw,  also,  are  molars  oblong,  with  flattened  crowns,  and  airanged 
in  transversely  oblique  whorls,  but  decreasing  backward  (CHll).  One 
«<pecies  known.     (r^/^wT,  ring  or  whorl;  izXtopov^  side;  o<J«D^,  tooth.) 

41.  G.  ftanclMi  (Grd.)  GiU. 

Dorsal  fins  considerably  produced  backward  at  their  posterior  angle; 
Ae  compressed  spine  forming  about  half  of  the  base  of  each  flu ;  anal 
fin  large,  directed  very  obliquely  backwards,  reaching  the  root  of  caudal ; 
caadal  fin  forming  about  one  fourth  of  the  length;  color  brownish,  varie- 
gated with  sparsely  scattered  small  black  spots  all  over  the  body  and' 
ftns.   Coast  of  California  (QUI). 

(Cfstntaon  franoUfci  Girard^  Proc.  Ac.  Nat.  Sci.  PhUa.  1854, 196 ;  Cestraoum /ranci900 
^Soother,  viii,  416 ;  Gill,  Proc.  Ac.  Nat.  ScL  Phila.  1862,  492.) 

Bull.  Nat.  Mus.  No.  16 3 
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34      CONTBIBnTIONS  TO  NORTH  AMBBIOAN  ICHTHYOLOGY — ^IV. 

Family  XV.— HEXANCHID^. 

{The  Cow  SharJcs.) 

Body  elongated,  somewhat  depressed  anteriorly,  tapering  towards  the 
caudal  fin.  Head  depressed,  oblong  and  semi-oval  or  semi-elliptical 
above,  with  the  snout  projecting.  Eyes  submedian  or  anterior,  without 
nictitatiDg  membranes.  Mouth  inferior,  large,  arched  in  front,  no  labial 
fold.  Teeth  in  the  two  jaws  unlike ;  in  the  upper  jaw  one  or  two  pairs 
of  awl-shaped  teeth,  the  next  six  teeth  broader,  and  each  provided  with 
several  cusps,  one  of  which  is  much  the  strongest  Lower  jaw  with  six 
large  comb-like  teeth  on  each  side,  besides  the  smaller  posterior  teeth. 
Spiracles  small,  on  the  side  of  the  neck.  Only  one  dorsal  fin,  without  spine^ 
opposite  tlie  anal,  and  similar  to  it  Ko  pit  at  the  root  of  the  caudal  fin. 
Gill-openings  wide,  six  or  seven  in  number.  Genera  2 ;  species  4  or 
more ;  mostly  of  the  Eastern  Atlantic.  (Kotidn/niAas  Giinther,  viii,  397- 
399.) 

*  GiU-openiDgA  seven  on  each  side ,, Heptancus,  33. 

89.— HJEPTA1V€IT§  Rafinesqne,  laiO. 
Perlons. 

iNoMcmut  Cavier,  1817.) 

{HtptraiMkUu  Rafinesqne,  Caratteri   di  Alcuni  KuotI  Generi,  etc.:  type   Sqwihu 
cin<T0ii«Gmelin.) 

Characters  same  as  those  of  the  family  with  the  addition  of  giU-open- 

ings  seven,  which  separates  this  genus  fix>m  Hexancus.    (frra,  seven; 

ayxo<:,  bend  or  sinus,  for  gill-opening.) 

*  Median  tooth  of  lower  jaw  without  central  cusp.    (Notorktfnekui  Ayres. ) 

49.  H.  indicvs  (Cuyier)  MOller  Sc  Henle. 

"  Snout  short  and  rounded ;  cleft  of  the  mouth  broader  than  long.  A 
single  median  pointM  tooth  in  the  upper  jaw;  the  lower  median  tooth 
with  lateral  cusps,  but  without  central  cusp.  The  first  cusp  of  the  lower 
teeth  is  much  stronger  than  the  others  and  serrated  on  its  outer  margin.'* — 
{Oiinther.)  Dark  bluish  gray,  with  many  small  irregular  black  blotches. 
Tail  more  than  one  third  of  total  length.  Size  large.  Cape  of  Gtood 
Hope  to  California;  not  rare  at  San  Francisco. 

(NoHdanus  indious  Cavicr,  R^guo  Animal :  Notidanus  indicus  GUnther,  viii,  398 :  Noto- 
rhynckua  macvf^lus  Ayres,  Proc.  CoL  Nat.  8ci.  1,  72 :  Notorhynokua  maoulaUu  GiU,  Proc. 
Ac.  Nat.  Sci.  Phila.,  1862,  495,  and  1864, 149:  Notorhffnchus  horealu  Gill,  Proc.  Ac.  Nat. 
Sci.  PhUa.  1864.  150. 
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16.   BQUATINIDJB — SQUATINA.  36 

SuPBB-FAMiLY  SQUATINOIDEA. 

{The  Squatinmd  Sharks.) 
Family  XVI.— SQUATINIDiE. 

(The  Angel  Sharks.) 

Bay-like  sharks.  Body  depressed  and  flat;  mouth  anterior;  teeth 
eonical,  jMinted,  distant ;  pectoral  flns  very  large,  expanded  in  the  plane 
of  the  body,  but  free  from  it,  being  deeply  notched  at  the  base ;  ventral 
fills  very  large ;  two  small  subeqoal  dorsal  flns  behind  the  ventrals ;  no 
anal  fln  ^  caadal  fln  small ;  gill-openings  wide,  subinferior,  partly  covered 
by  the  base  of  thex>ectoral;  spiracles  wide,  crescent-shaped;  behind  the 
eyes;  nostrils  on  the  front  margin  of  the  snout,  with  skinny  flaps.  A 
single  genus,  with  perhaps  but  one  species.  Sharks  of  singular  appear- 
ance, inhabiting  most  seas.    (RhinieUe  GUntber,  viii,  430.) 

SS.—BV^ATWNJl  Dum^rU,  1^)6. 

Angel  Sharks. 
(Khina  Kiein.) 

(AMnmukdiy  Dnm^ril,  Zool.  AnaL  1806,  :  type  Squalus  aqutdina  L.  =  Squatina  an- 
ffdma  Diun.) 

The  characters  of  the  genus  are  included  above.    (Sqtuitinay  the  Latin 
name  of  &  angelusj  from  squatusj  skate.) 

4S«  8.  ang^elus  DnindriL—^ii^eZ-^  ;  Monh-JUh;  Angel  Shark, 

Bluish  ash-grayabove,  much  blotched  and  speckled ;  beneath  white ; 
caadal  fin  short  triangular,  lower  lobe  longest ;  dorsal  flns  short  and* 
high ;  skiu  rough,  with  small  stiff  prickles,  largest  along  the  middle 
line  of  the  back ;  eyes  small.  A  small  shark,  with  expanded  pectorals, 
hke  a  ray,  found  in  most  warm  seas,  not  very  common  on  our  coasts. 
Oq?  species  has  been  generally  considered  as  distinct  from  the  Euro- 
pewi,  under  the  name  S.  dnmeriliy  but  without  evident  reason.  A  spe- 
cies considered  by  Dr.  Giinther  to  be  identical  with  Squatina  angelus 
^  occurs  on  our  Pacific  coast. 

{9fUiJtwt  Bquaiina  L.  Syst.  Nat.:  Squatina  angelus  Dum^iil,  Zool.  Anal.  102:  Squalui 
A»«^  Le  Sueur,  Jonm.  Ao.  Kat.  Sci.  Phila.  i,  225 :  Bhina  aqwUina  Giinther,  viii,  430 : 
^M«*a  eaUfomica  Ayres,  Proc.  Cal.  Ac.  Nat.  Sci.  1859,  29.) 
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Order  E -RAIiE. 

(The  Rays.) 

Gill-openings  inferior,  slit-like,  five  in  number;  spiracles  present;  no 
anal  fin;  dorsal  fins,  if  present,  inserted  on  the  tail;  body  typically 
disk-like,  broad  and  flat,  tbe  margin  of  the  disk  being  formed  by  the 
expanded  pectorals.  Tail  comparatively  slender,  the  caudal  fin  small. 
With  the  exception  of  the  Baiid(v^  most  or  all  of  the  rays  are  ovo-vivi- 
parous.  (Suborder  BaUndei  Giinther,  viii,  434-498.)  (Latin,  roAa  or 
raja^  a  ray.) 

*  Tail  comparativoly  tliick^  usaally  with  rayed  dorsal  and  caudal  fius ;  no  serrate, 
caudal  8i>iMe  nor  separate  cephalic  fins.    {Piichyura*) 
a.  Snout  saw-liko^  mnch  produced,  armed  with  strong  lateral  teeth  ..PRiSTWiE,  17. 
(UK.  Snout  not  saw-liko. 
h.  Disk  passing  gradually  into  the  long  stout  tail ;  pectorals  not  extending  to 

the  snout RHiNOBAHDiK,  18. 

bh.  Disk  abruptly  contracted  at  base  of  the  tail. 

c.  Electric  organs  present ;  disk  i)erfectly  smooth ToRPEDiNiDiK,  19. 

cc.  Electric  organs  absent ;  disk  and  tail  more  or  less  prickly RAiiDiE,  20. 

•*  Tail  very  slender,  whip-like,  its  fins,  if  any,  smaU  and  near  its  base.     (Mastioura,) 
d.  Pectoral  fins  uninterrupted,  confluent  around  the  snout ;  teeth  small. 

Trygonid^,  21. 
dd.  Pectoral  fins  interrupted,  the  appendages  on  the  snout  (^'  cephalic  fins'O 
separate  fix>m  the  pectorals. 

«.  Teeth  large,  flat,  tessellated MvLiOBATiD-fi,  22. 

ee.  Teeth  very  small,  flat  or  tubercidar CEPUALOPTERiDiE,  23. 

Super-family  PRISTOIDEA. 

{The  Pri4itoid  Bays.) 

Family  XVII.— PRISTID^. 

(Tlie  Saw -fishes.) 
Body  elongate,  depressed ;  pectoral  fins  moderate,  the  front  margin 
quite  free,  not  extending  to  the  head  5  snout  produced  into  a  very  long, 
thui,  flat  blade,  which  is  armed  with  a  series  of  strong  tooth-like  pro- 
cesses along  each  edge;  teeth  in  jaws  minute,  obtuse;  gill-openings 
moderate,  inferior;  spiracles  wide,  behind  the  eye;  nostrils  inferior; 
no  tentacles ;  no  nictitating  membrane ;  doi*sal  fins  large,  without  spine, 
the  llrst  nearly  opposite  the  ventrals.  Caudal  well  developed,  bent 
upwards ;  a  fold  along  each  side  of  tail.  A  single  genus,  with  five  or 
more  species,  inhabiting  warm  seas,  sometimes  ascending  the  rivers.  A 
family  of  sharks,  PristiophoridcBj  similarly  armed  with  a  "  saw,''  occurs 
in  the  Pacific  Ocean.    {Pristidcp  GUnther,  viii,  436-439.) 
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la   RHINOBilTIDiE: — RHINOBATUS.  37 

84.— PBISTIS  La'.ham,  1794. 
Saw-fishes. 

(Latiiam,  Ttaqs.  Linn.  Soc.  u,  p.  276:  type  Squalui  prisUs  Ij,=Pri$ii$  aniiqyarum 
Latham^ 
The  characftrs  of  the  genus  axe  included  above.    (jr/oeVnyT,  the  ancient 
name  of  the  saw-fish,  fix)m  r^tVnyc,  a  sawyer.) 

44«  P.  aHtiqaomm  Jjatham.-^Saw'flsk. 

Anterior  dorsal  opposite  ventrals  5  caudal  fin  without  lower  lobe ;  ros- 
tral teeth  in  16  to  20  pairs,  nearly  equidistant,  stout,  provided  with  a 
catting  anterior  edge ;  the  size  of  the  teeth  subject  to  considerable  varia- 
lacms;  caudal  fin  without  lower  lobe  5  color  grayish.  Length  16  to  15  feet. 
Atlantic  Ocean ;  common  on  both  shores,  especially  southward ;  probably 
entering  rivers. 

{Squalus pristis  L.  Syst.  Natar»:  Priatis  anHquwum  Latham,  Trans.  Linn.  Soc.  1794, 
a,  297;  GfSnther,  viii,  438.) 

Family  XVIII —RHINOBATID^ 

(The  Long-nosed  Rays.) 

Shark-like  rays.  Trunk  gradually  passing  into  the  long  and  strong 
tafl,  which  is  provided  with  two  well-developed  dorsal  fins,  a  caudal  fin 
and  a  conspicuous  dermal  fold  on  each  side ;  disk  not  broad,  the  rayed 
portion  of  the  i>ectoral  fins  not  being  continued  to  the  snout ;  no  couspic- 
nons  spines,  the  skin  being  nearly  smooth ;  no  electric  organs.  Genera 
3  to  5 ;  species  about  15 ;  inhabiting  warm  seas.  The  form  of  the  body 
is  as  much  shark-like  as  is  that  of  the  shark  Squatina.  (Ehinohatidas  Gttn- 
ther,  viii,  440-448.) 

'  Pint  dorsal  much  behind  the  ventrals ;  anterior  nasal  valves  not  confluent. 

RHINOBATUS,  35. 

85.— RHINOBATUS  Bloch  &  Schneider,  1801. 

(Sdm^der  ed.  Bloch,  Ichthy. :  type  Khinohatus  rhinobaiua  Bloch  &  Schneider=22^ti}0- 
batus  groMulaiua  Cnv. ) 

Body  depressed,  gradually  passing  into  the  taU.  Cranial  cartilage 
produced  into  a  long  rostral  process,  the  space  between  the  pix>cess  and 
the  pectoral  fin  being  filled  by  membrane.  Spiracles  wide,  behind  the 
eye;  nostrils  oblique,  wide;  anterior  valves  not  confluent.  Teeth  ob- 
txtBe,  with  an  indistinct  transverse  ridge.  Dorsal  fins  without  spine ; 
both  at  a  great  distance  behind  the  ventral  fins.  Caudal  fin  without 
lower  k>t>e.    (j^t^^  a  shark^  SquoHna;  PaTo<:y  a  skate.) 
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45.  R.  prodnctas  A3rre8. 

^<  The  anterior  nasal  valve  is  dilated  into  a  very  narrow  lateral  fold, 
scarcely  projecting  beyond  the  nasal  margin.  The  length  of  the  nostril 
is  slightly  more  than  its  distance  tvom  the  lateral  margin  of  the  head 
and  more  than  the  distance  between  the  inner  angles  of  #10  nostrils,  and 
much  less  than  the  width  of  the  mouth,  which  is  very  slightly  arched. 
Snout  produced,  the  distance  between  the  outer  angles  of  the  nostrils 
being  f  of  that  between  the  mouth  and  the  end  of  the  snout  A  series 
of  small,  depressed,  polished  spines  along  the  median  ridge  of  the  back ; 
groups  of  small,  polished  tubercles  on  the  orbital  margin  and  on  the 
shoulder..  A  broad  groove  between  the  rostral  ridges,  which  are  sepa- 
rated along  their  entire  length.  Snout  lighter  colored  than  the  rest  of 
the  body.'^ — (Streets.)    Coast  of  California  and  southward. 

(Ayrea  MSS.;  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  196;  Streets,  BaU.  U.  S.  Nat. 

Mob.  vii,  1877,  55:  Bhinohatua  leuoorhj^nchus  Gttnther,  viii,  444.) 

ft 

SUPEE-FAMILY  TOIIPEDINOIDEA. 

(The  Torpedinoid  Bays.) 

Family  XIX.— TORPEDINID^. 

(The  Numbfishes.) 

Bays  with  the  trunk  broad  and  smooth ;  the  tail  comparatively  short 
and  thick,  with  rayed  caudal  fin,  and  commonly  two  rayed  dorsal  fins 
the  first  of  which  is  over  or  behind  the  ventrals  5  a  longitudinal  fold  on  each 
side  of  tail;  anterior  nasal  valves  confluent  into  a  quadrangular  lobe; 
an  electric  organ  composed  of  hexagonal  tubes  between  the  pectoral 
fins  and  the  head.  Genera  6 ;  species  about  15 ;  large  rays,  noted  for 
.  their  power  of  giving  electric  shocks ;  found  in  most  seas.  ( TorpedinidcB 
Gtinther,  viii,  448-455.) 
*  Dorsal  fins  two ;  ventrals  separate ;  spiracles  well  behind  the  eyes Torpedo,  3G. 

86.— TORPEDO  Ddmdril,  1806. 

Electric  Rays, 

(Dnm^ril,  Zool.  Analyt.  p.  102:  type  Rata  torpedo  L.) 

Electric  rays  with  the  disk  very  broad,  abruptly  contracted  at  the 
tail ;  two  dorsal  fins ;  caudal  fin  well  developed ;  ventral  fins  Inrge,  sepa- 
rate ;  spiracles  large,  placed  behind  the  eyes ;  mouth  small  5  teeth  pointed ; 
skin  perfectly  smooth.    Large  rays,  chiefly  inhabiting  the  Atjpitic. 
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46.  T.  oecMentalis  Storer.— Cramp-jbA;  Ibrpedo;  2fkmlhji$\, 

First  dorsal  more  than  twice  as  large  as  second,  placed  over  the  yen- 
trals;  spiracles  not  fringed,  their  edges  smooth ;  color  almost  uniform 
Mack,  with  obscure  darker  spots ;  beneath  white ;  length  2  to  5  feet ; 
breadth  |  of  length,  the  disk  very  blunt  or  almost  emarginate  in  front. 
Atlantic  coast ;  not  very  common. 

(Storer,  Am.  Joum.  Sci.  Arts,  45,  p.  165 ;  Storer,  Fishes  Mass.  247.) 
4T.  T*  caMfomica  Ayree.— CaZ(^onita  Cramp-fish, 

Dark  grayish  brown  above,  thickly  spotted  with  black ;  disk  broad 
and  rounded,  forming  more  than  half  the  entire  length ;  teeth  small, 
veiy  sharp.    Coast  of  Galifomia.    (Ayres.) 

(Ayres,  Proc.  CaL  Ac.  Nat.  Sci.  1854,  70.) 

SUPBB-FAMILY  RAIOIDEA. 

(The  True  Rojys.) 

Family  XX.— RAIIDiE. 

{The  Skates.) 
Bays  with  the  disk  broad,  rhombic,  more  or  less  t^inous  or  rough ; 
tafl  stoat,  rather  long,  with  a  longitudinal  fold  on  each  side,  the  skin 
commonly  rough  with  spines ;  usually  two  dorsal  fins  and  sometimes  a 
caudal  fin  present  on  the  tail;  pectoral  fins  extending  to  the  snout; 
ventrs^  large;  no  serrated  spine  on  the  tail;  no  electric  organs;  ovi- 
parous, the  eggs  being  laid  in  large  leathery  egg-cases,  four-angled,  with 
two  long  tubular  ^'  horns  ^  at  each  end.  Genera  4  or  more ;  species  40,  most 
of  them  belonging  to  the  genus  Rata.  Skates  of  generally  small  size; 
found  in  all  seas. 

*  Caudal  fin  rudimentary  or  absent ;  pectorals  not  conflaent  around  the  snout ;  yen- 
trals  deeply  notched ^ Raia,  37. 

87.— BAIA  Llnnffius,  175H. 

Bays. 

(Artedi — Linnseus,  Syat.  Nat.  :  type  Raia  clavata  L.) 

This  genus,  as  here  understood,  comprises  all  those  RaiicUe  which  have 
the  pectoral  fins  not  continued  around  the  snout^  the  veutrals  deeply 
notched,  and  the  caudal  fin  little  developed  or  wanting;  the  tail  is  very 
distinct'  flx)m  the  disk,  and  is  provided  with  two  rayed  dorsal  fins ;  the 
skin  of  the  body  is  usually  more  or  less  spinous ;  the  dentition  differs 
in  the  two  sexes,  and  the  male  is  usually  provided  with  a  differentiated 
patch  of  spines  on  each  pectoral.    Species  numerous. 
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Our  knowledge  of  the  American  species  has  been  in  a  state  of  great 
confusion  until  very  lately,  the  first  careftil  comparison  of  the  species 
having  been  made  by  Mr.  Garman  in  1874.  On  his  excellent  paper*  tiie 
following  account  is  based.  (Rata  or  Eaja^  the  Latin  name  of  fishes  of 
this  genus.) 

L^-Atlantic  Species. 

*  Outline  of  the  disk  anterior  to  the  spiracles  rounded,  not  forming  an  angle  at  the 
tip  of  the  snout. 
t  Rows  of  teeth  about  if. 

48.  B.  erinacea  Mitchill. — Comnum  Skate;  Little  Skate;  Tohaooo4)ox. 

Form  rhomboid,  with  all  the  angles  rounded ;  spines  largest  on  tJie 

anterior  extensions  of  the  pectorals,  where  they  are  close-set,  strong, 

laterally  compressed  and  hooked  backwards ;  smaller  ones  are  scattered 

over  the  head,  above  the  spiracles,  above  and  in  front  of  the  eyes,  on 

the  back,  the  median  line  of  which  is  comparatively  smooth,  without 

larger  median  series,  except  in  the  young.    A  triangular  patch  on  the 

shoulder-girdle;  inner  posterior  angles  of  the  i)ectorals  nearly  smooth ; 

in  the  males  near  the  exterior  angles  of  the  pectorals  are  two  rows  of 

large  erectile  hooks,  pointing  backwards.    Females  with  groui>s  of  small 

scales  on  each  side  of  the  vent;  teeth  small,  the  middle  ones  sharp  in 

the  males ;  all  blunt  in  the  females ;  jaws  much  curved ;  each  side  of  tail 

with  a  dermal  fold;  caudal  fins  rough,  not  separate  to  the  base.    Color 

light  brown,  with  small  round  spots  of  dark  brown ;  females  larger  than 

the  males.    L.  1  to  2  feet  ( Qarman.)    The  smallest  and  commonest  of  our 

skates ;  abundant  on  our  coast,  especially  northward. 

(Baia  erinacea  Mitchill,  Am.  Jonm.  Soi.  Arts,  xi,  290,  1825 :  Raia  i^lantoria  Giinther, 
viii,  462;  Garmau,  1.  c.  176.) 

ft  Rows  of  teeth  Sff  (« to  H»). 

49.  B.  ocellata  MitchiU.— OccZZa^  Bay;  Big  Skate. 

General  form  and  appearance  of  the  preceding;  the  arrangement  of 

spines  similar,  except  that  additional  rows  of  spines  are  present  down 

the  back  and  along  the  sides  of  the  tail;  caudal  fin  not  separate,  rough 

with  small  spines ;  jaws  curved.    Color  light  brown,  with  rounded  dark 

spots ;  a  translucent  space  on  each  side  of  the  snout ;  near  the  posterior 

angle  of  the  pectoral  there  is  usually  (but  not  always)  a  large  white 

ocellus,  with  a  dark  spot  in  the  centre  and  a  darker  border;  two  smaller 

similar  spots  often  present  {Oarman),    Size  very  much  larger  than  the 

*  On  tho  Skates  (R^cb)  of  the  Eastern  Coasts  of  the  United  States :  By  8.  W.  Gat- 
man.    <Proc.  Best.  Soc.  Nat.  Hist,  xvii,  Nov.  4, 1874,  pp.  170-181. 
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preceding  species,  reaching  a  length  of  nearly  three  feet.    The  egg- 
cases  are  more  than  twice  as  large  as  those  of  the  smaller  species. 

(MitchiU,  Trans,  Lit.  &  Phil.  Soc.  i,  477,  1815:  Baia  diqphaiteSf  pt.;  Storer,  Pish. 
240;  Garman,  1.  o.  177.) 


**Oatline  of  the  disk  aDterior  to  the  spiracles  forming  a  more  or  less  marked  angle 
at  the  tip  of  the  snout. 

(Angle  at  tip  of  snont  short  and  obtuse;  rows  of  teeth  |f ;  body  and  tail  with 
large  bnoklers. 

M.  R.  nuliata  Donovan.— iStorry  Bay. 

In  addition  to  the  spines  on  the  pectorals,  head,  back,  and  tail  common 
to  the  preceding  species,  this  species  is  marked  by  the  presence  of  large 
spinous  plates  or  bucklers.  These  are  large  strong  spines,  with  broad 
stellate  or  shield-like  bases.  They  are  arranged  as  follows:  One  or 
two  in  front  of  each  ^ye;  one  on  each  side  between  the  eye  and  the 
spiracle ;  a  pair  on  the  shoulder,  the  smaller  in  front ;  and  fourteen  or 
more  forming  a  dorsal  row,  beginning  just  back  of  the  head  and  extend- 
ing to  the  caudal.  An  irregular  row  of  spines  on  each  side  of  the  tail, 
separated  from  the  membrane  by  a  band  of  shagreen ;  males  with  two 
or  more  rows  of  claw-like  spines  on  the  pectorals.  Teeth  with  a  long 
sharp  pointy  rising  from  the  middle  and  hooking  backwards  in  the  male, 
blontish  in  the  female;  females  larger  than  the  males  and  more  spinous. 
{Gorman).  Size  medium.  L.  1^  to  2  feet.  North  Atlantic;  found  both 
HI  America  and  Europe. 

{Baia  radOata  Donovan,  Hist.  Brit.  Fish,  v,  pi.  114, 1820;  Gttnther,  yiU,  460;  Oar- 
man,  L  c.  177 :  Baia  amerioana  DeKay,  260.) 

ti  Angle  at  tip  of  snout  acute,  moderately  produced ;  rows  of  teeth  if. 

ftl*  WL  eylanteria  Lac^pMe.— J^rier  Bay. 

Prickles  comparatively  small  and  very  sharp,  most  numerous  on  the 
anterior  portion  of  the  pectoral,  over  the  head,  on  the  snout,  on  the 
nuddle  of  the  back,  and  on  the  tail  between  the  rows  of  larger  ones ; 
enlarged  spines  present  around  the  eyes  and  spiracles,  on  the  middle,  of 
tbe  SDont,  in  a  median  row  along  the  back,  aud  in  two  rows  along  each 
nde  of  the  tml ;  these  spines  very  sharp,  larger  and  smaller  ones  alter- 
luitiiigin  the  rows;  a  large  spine  in  the  middle  of  each  shoulder;  a 
Vine  between  the  caudal  fins.  Color  brown,  with  bands,  bars,  lines, 
Idotdies,  and  spots  of  darker  in  the  middle  of  the  pectoral ;  a  translu- 
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cent  space  on  each  side  of  the  rostrom.    (Qitrman.)    L.  aboat  2  feet. 

Atlantic  coasts  of  the  United  States ;  not  very  common. 

(Raid  eglanteria  Bosc,  M8S;  Lac^p^de,  Hist.  Nat.  des  Poiss.  it,  103:  Baia  dtswutregUa 
Le  Sueur,  Journ.  Ac.  Nat.  Sci.  iv,  100:  Baia  ohantenay  he  Sueur,  1.  o.  103;  Garman,  1. 
c.  179.) 

tt  Angle  at  tip  of  snout  much  produced,  blunt ;  rows  of  teeth  H. 

59.  B.  l»iris  MitchllL^famdoor  Skate. 

Angles  of  the  disk  more  acute  than  in  any  of  the  others ;  muzzle 
much  produced,  somewhat  shovel-shaped  at  tip.  Spines  of  the  body 
very  few  and  small.  Some  present  above  the  eyes  and  spiracles,  on  the 
snout,  along  the  anterior  border  of  the  pectorals,  and  on  the  back ;  tiiose 
on  the  back  very  small.  A  median  dorsal  row  of  larger  hooked  spines 
extending  along  the  median  lirie  of  the  posterior  portion  of  the  back 
and  the  tail.  Usually  two  lateral  rows  on  the  tail.  Female  rougher,  as 
usual  among  rays.  Color  variable,  brownish,  with  paler  spots,  which 
are  usually  ringed  with  darker.  The  largest  of  our  Atlantic  species, 
reaching  a  length  of  about  four  feet.  Virginia  northward;  not  uncom- 
mon. 

(MitchiU,  Amer.  Monthly  Mag.  ii,  327,  1817;  Storer,  Hist.  Fish.  Mass.  1667,  248; 
Garman,  1.  c.  180.) 

58.  B*  grrannlata  Gill. 

"  A  remarkable  species,  with  the  back  and  ventral  surfekce  covered 
with  minute  sharp  granular  ossifications,  obtained  by  Gapt  Joseph  W. 
Collins  on  Le  Have  Bank.  A  species  of  the  same  type  as  R.  lams^  and 
having  30  to  31  teeth  on  each  side;  the  back  granulated  and  slate 
colored;  the  ventrals  distinguished  by  reticulate  markings,  and  the 
claspers  slender  and  scarcely  expanded."    {OiU.) 

(GiU  MS.;  Goode  &  Beau,  Bull.  Essex  Inst,  zi,  1879,  28.) 

2. — Paoifio  Species. 

54.  R.  cooper!  Girard.— Bi^  Skate. 

Disk  broad,  its  widest  part  behind  the  middle.  Snont  long,  regnlarij 
long-acuminate,  but  not  very  sharp  at  tip,  the  anterior  outline  of  the 
X>ectoral  not  much  undulated,  and  little  concave.  Interorbital  space 
very  broad,  almost  flat,  slightly  depressed  in  the  middle.  Supraocular 
ridge  scarcely  elevated.  Eyes  small,  shorter  than  the  spiracles.  Spines 
on  body  small  and  few.  Two  or  three  small  spines  around  the  eye.  One 
or  two  near  the  centre  of  the  back.  Otherwise  none  on  median  line  of 
back,  in  front  of  base  of  ventrals^  where  a  series  of  spines  begins,  feeble 
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aoterioTly,  bnt  growing  larger  backward.    Females  (as  in  other  species) 

with  lateral  series  of  spines  on  the  tail.    Upper  surface  mostly  covered 

with  minute  prickles,  which  are  largest  on  the  median  line  of  the  back, 

<m  the  tail,  and  the  firont  of  the  x>cctorals.    Disk  smooth  below,  except 

anteriorly.    Teeth  about  ff,  the  jaws  rather  strongly  arched.    Disk 

<me-fifth  broader  than  long,  its  width  twice  the  length  of  the  tail. 

Snout  3}  in  length  of  disk,  2|  interorbital  width.    Color  brown,  with  a 

dark  ring  at  base  of  pectorals.    Upper  surface  everywhere  with  round 

pale  spots.    The  largest  of  our  skates,  reaching  a  length  of  over  six  feet 

The  egg-case  nearly  a  foot  long.    Abundant  on  the  Pacific  coast  from 

Monterey  to  Ktka, 

(GKnzd,  U.  S.  Pac.  R.  R.  Exp.  Fish.  372;  Jordan  Sc  Gilbert,  Proc  U.  8.  Nat.  Mas* 
1890,135.) 


i  Jot.  &  Gilb. 

Disk  broad,  the  outer  pectoral  angle  sharp,  ilohrther  forward  than  in 
£.  cooperi.  Anterior  oufline  of  pectoral  somewhat  undulated  and  ex- 
ceedingly ccHdcave,  so  that  the  snout  is  very  long,  acuminate,  and  taper- 
ing to  th^  extreme  point.  Interorbital  space  quite  narrow,  little  con- 
cave. Supraocular  ridges  slightiy  elevated.  Eyes  large,  much  longer 
than  spiracles.  Spines  on  body  comparatively  strong;  five  to  seven 
above  the  eyes ;  two  or  three  near  the  middle  of  the  back ;  none  on 
the  median  line  of  the  back  until  opposite  the  posterior  end  of  ventrals, 
where  a  series  of  rather  sharp  spines  begins.  Prickles  on  body  above 
rather  large,  sharp,  strongly  stellate ;  those  on  the  snout  largest  and 
most  stellate.  Skin  above  everywhere  prickly  in  the  female;  the 
prickles  small  and  sparse  on  the  base  and  edges  of  the  pectorals  and  on 
ventres ;  larger  on  the  median  region  of  the  disk.  Male  with  bases  of 
fins  smooth,  and  the  prickles  generally  fewer  and  smaller;  anterior 
edge  of  pectoral  with  spines.  Under  side  of  disk  almost  everywhere 
innckly  in  the  females,  smooth  posteriorly  in  the  males.  Mouth  some- 
what arched.  Teeth  ^.  Color  light  brown,  nearly  plain,  with  a  datk 
ring  at  base  of  pectorals,  which  grows  obscure  with  age.  Disk  one- 
tenth  broader  than  long,  its  breadth  twice  the  length  of  the  tail.  Snout 
nearly  one-tiiird  the  length  of  the  disk,  3J  times  the  interorbital  width. 
L.  2^  feet.    Monterey  to  Puget's  Sound ;  not  rare. 

(Jordan  A  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  — .) 
M.  It.  MnoeHlatii  Girord.— ConmuHi  Skate  (of  California;. 

Disk  broad,  its  widest  part  well  forward ;  outer  angle  of  pectoral 
blunt ;  posterior  edge  convex ;  anterior  margin  of  pectoral  undulated,  not 
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strongly  concave ;  snoat  rather  pointed  and  projecting  at  tip,  but  not 
very  long,  its  acnmination  being  confined  to  its  anterior  half.  Inter- 
ocular  space  narrow,  deeply  and  uniformly  concave.  Eyes  large,  longer 
than  spiracles.  Supraocular  ridge  prominent.  Spines  on  body  rather 
stronger  than  in  related  species.  Four  or  five  over  the  eye  5  five  or  six 
(rarely  fewer)-along  the  median  line,  in  front  of  the  middle  of  the  back. 
A  series  of  very  small  spines  along  the  middle  of  the  back,  changing 
opposite  the  middle  of  the  ventrals  into  a  series  of  rather  strong  hooked 
spines.  Tail  with  a  strong  lateral  series  in  females  only,  as  usual  in  the 
genus.  !Crickles  on  the  body  small  and  few.  A  small  band  of  sparse 
prickles  near  the  median  line  of  back  on  each  side  of  the  median  series 
of  spines.  Snout  and  interorbital  space  prickly.  No  prickles  on  the 
shoulders  or  on  the  fins,  except  the  anterior  edge  of  the  pectorals.  Be- 
low smooth,  except  the  snout  and  front  of  pectorals.  Teeth  ^.  Jaws 
somewhat  curved.  Color  light  brown,  slightly  mottled;  a  blackish  ring 
at  base  of  pectorals,  which  becomes  faint  in  the  adult.  A  small  dusky 
spot  at  base  of  ventrals  and  on  posterior  edge  of  pectorals.  Disk  one 
tenth  broader  than  long,  its  breadth  twice  the  length  of  the  tail.  Snoat 
one-fourth  the  length  of  the  disk,  three  times  the  interorbital  width. 
L.  2  feet.  Coast  of  California,  from  Monterey  to  Cape  Mendocino; 
abundant. 

(Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  196:  Uraptera  hinooulata  Girard,  U.  S.  Pac. 
R.  R.  Expl.  Fishes,  373 ;  Gttnther,  viii,  464.) 

Var.  inermis  Jordan  &,  Gilbert  (var.  nov.)* 

Differs  in  the  small  number  and  feebleness  of  the  spines  and  prickles, 
and  in  the  presence  of  a  band  of  small  prickles  (in  the  females)  on  the 
l)osteror  part  of  the  pectorals,  parallel  with  the  edge.  Supraocular 
spines  almost  obsolete.  Two  or  three  minute  prickles  often  present  at 
the  shoulder.  A  series  of  minute  stellate  prickles  beginning  near  the 
middle  of  the  back,  becoming  hooked  spines  on  the  tail.  Lateral  caudal 
spines  scarcely  differentiated.  A  band  of  small  prickles  on  posterior 
part  of  the  back.    Males  almost  smooth.    Santa  Barbara,  CaL 

57*  B.  stellulata  Jordan  &  Gilbert.  . 

Disk  much  broader  than  long,  anteriorly  broadly  arched ;  the  snout 
very  obtuse,  but  its  tip  slightly  exserted  and  acutish ;  anterior  margin 
of  pectorals  somewhat  undulated  and  convex ;  posterior  margin  very 
convex.  A  row  of  stout  supraocular  spines ;  about  six  spines  on  the 
scapular  region,  and  a  median  row  of  strong  si)ine8  on  the  tail.  Entire 
upper  surface  rough  with  strong  stellate  prickles;  these  largest  on 
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head,  middle  of  back,  and  on  tail.  Under  side  smooth  except  ante- 
riorly. Teeth  ^J.  Color  brown,  everywhere  strongly  variegated  with 
light  and  dark  colors ;  a  black  spot  at  base  of  each  pectoral,  surrounded 
by  a  pale  ring,  and  this  by  a  black  ring ;  numerous  black  spots  of  various 
sizes,  some  of  them  ocellated,  scattered  over  the  body  ^  head  with  black 
cross-bars. 

Disk  one-fifth  broader  than  long ;  the  length  of  tail  more  than  half 
the  width  of  disk ;  the  snout  ^  in  length  of  disk,  and  2^  times  the  inter* 
orbital  width ;  the  snout  is  as  long  as  in  Mnoculatay  but  much  wider, 
appearing  blunt  and  short.  L.  2^  feet.  Bajr  of  Monterey,  Oalifornia; 
locally  abundant. 

(Jordan  A  GUbert,  Proc.  U.  S.  Nat.  Mus.  1880,  133.) 

Family  XXI.— TRYGONIDJE. 

{The  Sting  Bays.) 
Disk  usually  more  or  less  broader  than  long ;  the  pectoral  fins  uninter- 
mptedly  confluent  in  front,  forming  the  tip  of  the  snout ;  tail  variously 
formed,  usually  whip-like,  sometimes  short  and  stout,  sometimes  bearing 
a  single  dorsal  or  caudal  fin,  but  never  with  two  dorsals.  Usually  one  or 
more  vertical  folds  of  skin  on  the  tail,  rarely  ^  lateral  fold.  Tail  generally 
armed  with  a  large,  sharp,  retrorsely  serrate  spine  on  its  upper  surface, 
toward  the  base  (two  or  three  spines  occasionally  present).  Ventral 
fins  not  emarginate.  Skin  smooth  or  variously  prickly  or  spinous,  rough- 
est on  the  adult.  No  differentiated  spines  on  the  pectorals  in  the  males, 
tiie  sexes  being  similar.  Mouth  rather  small.  Teeth  small,  paved,  usu- 
ally more  or  less  pointed  or  tubercular.  Nostrils  near  together ;  nasal 
valves  forming  a  rectangular  flap,  which  is  joined  to  the  upper  jaw  by 
a  narrow  frenum.  Spiracles  large,  placed  close  behind  the  eyes.  Skull 
npt  elevated,  the  eyes  and  spiracles  superior.  Ovoviviparous.  Genera 
about  10 ;  species  50.  Found  in  most  warm  seas,  i^me  of  them  in  the 
fresh  waters  of  Central  and  South  America.  The  large  spine  on  the 
muscular  tail  is  capable  of  inflicting  a  severe  and  even  dangerous  wound. 

{T^fgamitUB  Gflnther,  vui,  471-488.) 

*Tail  sftont,  proTided  with  a  rayed  caudal  fin Urolophus/  38. 

**Tail  slender,  without  caudal  fin. 

t  TaU  very  short,  shorter  than  the  broad  disk Pteroplatea,  39. 

tt  Tail  whip-like,  longer  than  the  disk Dasyatis,  40 

*  Id  the  key  to  the  families  of  RaicBy  on  page  36,  the  character  assigned  to  Tryg(}nid€By 
"Tail  TCfy  alender,  whip-like,  its  fins,  if  any,  amaU  and  near  its  base,"  does  not  apply 
to  the  genns  Urolophua,  and  should  be  modified.  All  the  ^^  Pachyura"  have  two  dor- 
aab  and  a  trace  at  least  of  a  caudal  fin.  In  the  ^'  Masticura  "  one  or  more  of  these  fins 
are  oliaoleto,  and  a  aerrated' caudal  spine  is  generally  present. 
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88.— UROLOPHITS  MiUler  <&  Henle. 

Bound  Sting  Bays. 

(Mttller  &,  Henle,  Plagiostonieu,  1837, 173 :  type  Urolophus  aurantiacus  MtUler  &  Henle 
=  Raiacrudaia  Lac^pMe.) 

Disk  oval  or  rhombic,  the  length  and  breadth  not  very  uneqaal. 

Snout  rounded  or  slightly  prominent    Skin  smooth  or  somewhat  prickly. 

Tail  rather  short,  little  if  any  longer  than  the  disk,  muscular,  provided 

with  a  distinct  rayed  caudal  fin ;  no  dorsal  fin.    Upper  part  of  the  tail 

with  a  strong  serrated  spine.    Warm  seas.    Size  small,    (oopd^  tail; 

l6fo7y  crest.) 

•Skiu  perfectly  smooth. 

59.  JJ.  halleri  Cooper. 

Disk  nearly  round,  a  little  broader  than  long,  with  the  anterior  mar- 
gins straightish,  meeting  in  a  slight  angle.  Snout  (from  the  eyes)  longer 
than  the  width  of  the  interorbital  space.  Tail  somewhat  shorter  than 
the  disk.  Skin  without  spines  or  prickles.  Color  light  brownish,  with 
marblings  and  wavy  lines  of  yellowish  and  dusky,  sometimes  with 
yellowish  spots,  occasionally  with  wide,  obscure  dusky  streaks,  which 
are  crossed  by  similar  transverse  streaks.  Belly  yellowish  tinged. 
Coast  of  California,  fix)m  Point  Concepcion  southward ;  exceedingly 
abundant  in  sheltered  bays.  L.  12.  The  smallest  of  our  sting  rays. 
Closely  related  to  the  Australian  U.  cruciatus^  if  not  identical  with  it 

(Cooper,  Proc.  Calif.  Ac.  Nat.  Sci.  iii,  95.) 

39.— PTEROPJLATEA  MiiUer  4&  Henle. 
(Mttller  «&  Henle,  PlagioBtomen,  1837, 16d :  type  Rata  altavela  L.) 

Disk  much  broader  than  long,  its  anterior  margins  meeting  in  a  very 
obtuse  angle,  its  outer  angles  more  or  less  acute.  Tail  very  short  and 
slender,  shorter  than  the  disk,  without  fbi,  usually  armed  with  a  small 
serrated  spine.  Skin  smooth  or  very  nearly  so.  Size  moderate  or  rather 
large.  Warm  seas,  (nrepa^  flns ;  Tkaria^  broad ;  KTipunkartia^  an  ancient 
name  of  P.  altavela.) 
^Spiracle  without  tentacle. 

99.  P.  maclnra  (Le  Saeur)  MUUer  &  Henle.— ifitttfr/Ky  jBoy. 

Disk  scarcely  twice  as  broad  as  long,  covered  with  perfectly  smooth 
skin.  Tail  about  one-third  as  long  as  the  disk,  with  a  very  slight  der- 
mal fold  above  and  below.  Snout  a  little  projecting,  so  that  the  anterior 
edge  of  each  pectoral  is  somewhat  concave.  Color  brownish  olive, 
finely  marbled  with  grayish,  and  finely  speckled.    Anterior  edge  of  disk 
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with  half  qM>t8  of  paler.  Tail  with  foar  dark  blotches  above,  forming 
half  rings.  (Caudal  spine  wanting  in  all  the  specimens  examined.)  Vir- 
ginia to  Brazil ;  not  uncommon. 

{Baia  madura  Le  Snear,  Joam.  Ac.  Nat.  Sci.  Phila.  1817,  41 ;  Dum^ril,  Hist.  Nat. 
Ptnaa.  i,  614 ;  GOnther,  riii,  487.) 

•#•  P.  ■uuviorata  Cooper. 

Disk  about  twice  as  broad  as  long,  covered  with  perfectly  smooth  skin. 
Tail  3|  in  length  of  disk,  with  a  rather  small  cutaneous  fold  above  and 
below,  the  lower  fold  the  longer,  the  upper  about  as  deep.  Interor- 
bital  6i>aoe  a  little  shorter  than  the  snout.  Snout  slightly  prominent, 
bat  forming  a  very  obtuse  angle.  Olive-brown,  finely  mottled  every- 
where with  darker,  the  dark  forming  reticulations  around  pale  roundish 
spots.  Tail  without  dark  rings.  Caudal  spiuo  much  smaller  than  in 
other  sting  rays ;  present  in  all  specimens  examined.  Coast  of  GaUfor- 
nia  from  Point  Ccmcepcion  southward ;  common. 
(Cooper,  Ffoc  Cal.  Ac.  Nat.  Sci.  ill,  112.) 

40.-DASirATIS  Rafinesque. 
Sting  Bays. 

( Trygon  Adanson. ) 

(Safowoqiie,  Caratteri  di  Alcuni  Naovi  Gen.  1810, 16 :  type  DoByatU  ^juB  Rafineeque  =s 
R€Ua  ptutinaca  Linnaeus. ) 

Disk  oval,  flat,  with  rounded  an^es.  Tail  very  long  and  slender, 
whip-like,  without  fin,  but  often  with  one  or  two  vertical  membranace- 
ous folds.  A  strong  serrated  spine  toward  the  base  of  the  tail.  Skin 
iiH»e  or  less  spinous  or  prickly,  rarely  smooth.  Teeth  small,  paved. 
A  few  pa{»ll8B  usually  present  in  the  mouth  behind  the  lower  jaw. 
Sting  rays  of  large  size,  abundant  in  warm  seas.  Many  of  the  spinous 
species  are  nearly  or  quite  smooth  when  young.  (Hatrv':^  shaggy  or 
rough;  ^rec,askate;  hence  properly  i>a«^{Ki^i«.) 
•  Upper  caudal  fold  obsolete;  lower  well  developed.-  {Uenntrygon  MUUer  db  Henle.) 

€1*  D«  ceatrams  (Mitchill)  Jordan  Sl  Gilbert. — Common  Sl'mg Ray  ;  Clam  Cracker; 
Stimgaret. 

Disk  a  little  broader  than  long,  its  anterior  angle  obtuse.  Tail  rel- 
ativdy  sloot,  about  one-third  longer  than  the  disk.  A  well-developed 
Md  below,  but  the  upper  fold  reduced  to  a  mere  trace.  Disk  perfectly 
■Booth  in  the  young,  vrith  more  or  less  of  tubercles  along  the  median 
liae  of  title  baek  and  the  scapular  region  in  the  adult.  Buccal  papilla 
3u   Width  of  moutti  about  half  its  distance  from  the  tip  of  the  snout. 
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Caudal  spiue  1^  times  width  of  mouth.  Spiracles  very  large.  Golor 
nearly  uniform  brownish.  L.  8  feet.  Gape  God  to  Florida ;  commoii. 
(Perhaps  includes  more  than  one  species.) 

(Raia  oentrara  Mitchill,  Trans.  Lit.  <&  Phil.  Soc.  N.  Y.  i,  479 :  Paatinaoa  hasiaia  De- 
kay,  New  York  Fauna,  Fishee,  373 :  Trygon  hastata  GUnther,  Tiii,  476. ) 

*  *  Upper  and  lower  caudal  foldB  well  developed.    (DaayaUs,) 

69*  D«  sayl  (Le  Sueur)  Goode  d&  Bean. 

Disk  rhomboidal,  a  little  broader  than  long,  the  muzzle  moderately 
prominent.  Width  of  mouth  contained  about  2i  times  in  the  length  of 
the  snout  Tail  with  two  well-developed  folds,  the  lower  fold  consider- 
ably the  larger,  both  smaller  than  in  D.  dipterurus.  Tail  slender, 
prickly,  nearly  twice  as  long  as  the  disk ;  its  spine  extremely  long ;  its 
length  2^  times  the  width  of  the  mouth.  Skin  smooth  in  the  youug, 
becoming  roughish  with  age.  Several  rather  strong  recurved  spines 
along  the  middle  line  of  the  back.    Spiracles  moderate.    Buccal  papillse 

5  (7).    Golor  brownish.    South  Atlantic  States  to  Brazil. 

(Raja  say  Le  Sueur,  Joum.  Ac.  Nat.  Sci.  Phi  la.  1817,  42 :  Trygon  sayi  Dum^Sril, 
Elasmobranch.  603:  Trygon  pcutinaca  part  GUnther,  viii,  478.) 

68*  D.  diptemras  Jordan  d&  Gilbert. 

Disk  rhomboid,  slightly  broader  than  long,  anterior  margins  nearly 
straight,  meeting  anteriorly  in  a  very  obtuse  angle ;  ijosterior  margins 
curved;  lateral  angles  rounded;  tail  nearly  half  longer  than  the  disk, 
with  a  conspicuous  cutaneous  fold  below  and  a  smaller  but  evident  one 
above;  jaws  considerably  arched;  buccal  papill»  3;  teeth  f^.  Young 
perfectly  smooth.  Adult  with  a  row  of  low  but  rather  stout  tubercles 
on  the  median  line  of  the  scapular  region  and  two  others  on  the  humeral 
region.  Tail  with  small  prickles.  Caudal  spine  long,  its  length  nearly 
3  times  the  width  of  the  mouth.    Color  bluish  brown,  nearly  plain.    L. 

6  feet  or  more.    Bay  of  San  Diego,  California;  abundant. 

(Daaybatis  dipterurus  Jordan  dt  GUbert,  Proc.  U.  S.  Nat.  Mus.  1880,  31.) 

64.  D.  tubercnlatas  (Lac<Sp.)  Goode  &  Bean. 

Disk  rhomboidal,  a  little  broader  than  long ;  anterior  borders  scarcely 
concave,  the  posterior  almost  straight;  external  angles  rounded;  mu2j- 
zle  pointed ;  tail  below  with  a  cutaneous  fold,  higher  and  longer  than 
the  upper  fold,  covered  for  its  posterior  two-thirds  with  small  ossifica- 
tions ;  tail  nearly  2^  times  length  of  disk.  All  the  middle  of  the  upper 
surface  of  the  body,  from  the  posterior  region  of  the  head  to  the  base 
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of  the  taQ,  covered  by  an  annature  composed  of  a  very  great  number 
of  small  bony  tabercles.  Along  the  median  line  an  irregular  series  of 
tabercles  with  the  base  enlarged,  almost  quadrilateral,  the  points  directed 
backward ;  a  tubercle  on  the  shoulder  girdle  on  each  side  of  the  median 
line.  Five  papillsB  in  the  mouth.  Jaws  strongly  arched.  Very  young, 
almost  smooth.    Uniform  brown.    (DumMl.)    Florida  to  Brazil. 

{Baia  tuberculata  Lac<^pMe,  Hist.  Poiss.  ii,  108:  Trygon  tuberculata  Dam^ril,  Elasmo- 
branch.  605:  Trygon  tuberculata  GUntber,  viii,  480.) 

M.  D«  sallinus  (Lc  Saenr)  Goode  &,  Bean. 

Disk  oval-rhomboidal,  scarcely  longer  than  broad,  the  anterior  bor- 
ders lightly  concave,  united  by  rounded  angles  to  the  posterior  borders, 
which  are  longer  and  a  little  convex 5  snout  projecting;  tail  twice  as 
long  as  the  body;  upper  part  of  the  head  rough  with  small  spines;  on 
the  middle  of  the  back  a  row  of  tubercles  commencing  behind  the  head 
and  prolonged  on  the  base  of  the  tail ;  5  buccal  papillae ;  two  spines  on 
each  side  01  the  shoulder  girdle ;  tail  rough,  with  two  short,  low  cutane- 
008  folds;  mouth  strongly  arched.  Color  uniform  yellowish  brown. 
{Ihm^ril,)  "  Distinguished  from  D.  centrurm  by  the  shape  of  the  disk, 
tb«  shape  of  the  caudal  spine,  and  the  wing-like  membranes  on  the 
tail"  (Ooode  in  lit.).    Perhaps  '.dentical  with  the  preceding. 

(T^gtm  sabina  ILe  SnewCf  Joam.  Ac.  Nat.  Sci.  Phila.  1824,  iv,  109:  Trygon  aaldna 
Bom^ril,  Hist. Kat.  Poiss.  i,  607:  Trygon  tuberculata  Giintber,  viii,  480,  part.) 

Family  XXIL— MYLIOBATID-^. 

(The  Eagle  Rays.) 

Disk  broad ;  the  pectoral  fins  not  continued  to  the  end  of  the  snout, 
bat  ceasing  on  the  sides  of  the  head  and  reappearing  in  front  of  the 
snoot  as  one  or  two  fleshy  protuberances  (cephalic  fins),  which  are  sup- 
ported by  fin  rays.    Tail  very  long  and  slender,  whip-like,  with  a  single 
dorsal  fin  near  its  root,  behind  which  is  usually  a  strong,  retrorsely 
fierrated  spine.    Nasal  valves*  forming  a  rectangular  flap,  with  the  pos- 
terior margin  firee,  attached  by  a  firenum  to  the  upper  jaw.    Skull  less 
depressed  than  usual  among  rays,  its  surface  raised  so  that  the  eyes  and 
sjHracles  are  lateral  in  i)osition.    Teeth  hexangular,  large,  flat,  tessel- 
lated, the  middle  ones  usually  broader  than  the  others.    Ovo viviparous. 
So  differentiated  spines  on  the  jiectorals  in  the  males,  the  sexes  being 
iiBuhur.    Yentrals  not  emarginate.    Oenera  3 ;  species  about  20.    Large 
BnlL  Nat-  Mus.  No.  16 4 
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Bting  rays ;  inhabiting  warm  seas.    Similar  in.  habits  to  the  TryganidcB. 
(Group  MyliobaUna  GUnther,  yiii,  488-495.) 

*  Muzzle  entire. 

a.  Teeth  in  a  single  series,  very  broad Abtobatis,  41. 

aa.  Teeth  in  several  series,  the  middle  series  very  broad MTLiOBATiSy  42. 

**  Mozzle  emarginate ;  cephalic  dns  below  the  level  of  the  disk ;  teeth  in  several 
series RmNOPTERA,  43. 

41.—AETOBATIS  MOller  ds  Henle. 
Bishop  Bays. 

(Blainville ;  MtHler  &,  Henle,  Plagiostomen,  1837 :  type  Raja  narinari  Eaphrasen. ) 

General  form  of  MyliobaUs.  Muzzle  entire.  Teeth  flat,  broad,  form- 
ing a  single  series  corresponding  to  the  middle  series  in  MyliobatiSj  there 
being  no  small  lateral  teeth.  Upper  dental  lamina  straight,  lower 
eurved,  the  latter  projecting  beyond  the  upper.  Free  border  of  the 
nasal  valve  deeply  emarginate.  Skin  smooth.  Tropical  seas.  (aird^Zy 
eagle;  |35T^<r,  ray. 

66.  A*  narinari  (Eaphrasen)  Mliller  &,  Henle. 

Disk  twice  as  broad  as  long,  its  anterior  borders  a  little  convex,  pos- 
terior concave,  outer  angles  pointed.  Cephalic  fln  about  one-third 
broader  than  long.  Teeth  of  the  lower  jaw  straight  or  more  or  less 
angularly  bent.  Tail  3  or  4  times  length  of  disk.  Brown,  with  small 
round  pale  spots.  (Dumiril.)  Virginia  to  the  Indian  Ocean ;  not  very 
common  on  our  coast. 

{Baia  narinari  Euphrasen,  Vet.  Ak.  Nya.  HandL  1790,  xi,  217:  Raia  flagellum 
Bloch,  Sehn.  361;  GUnther,  viii,  492;  Dam^Sril  Hist.  Nat.  Poiss.  i,  642.) 

49.— miTJLIOBATIS  C.  Dnm6ril. 
Eagle  Bays. 
(Dnm^ril  in  Cuvier  R5gne  Animal,  ii,  ed.  1,  137,  1817 :  type  Baia  aquila  Linnceas.) 

.  Disk  broad,  the  outer  angles  acute ;  cephalic  fins  forming  a  soft  con- 
vex appendage  in  front  of  the  snout ;  ja^s  about  equal ;  median  teeth 
very  broad,  much  broader  than  long  in  the  adult,  proportionally  nar- 
rower in  the  young ;  several  series  of  narrower  teeth  on  each  side  of 
the  median  series.  Free  edge  of  the  nasal  valve  not  deeply  emarginate- 
Tail  very  long  and  slender,  with  a  small  dorsal  fin  and  one  or  more  ser- 
rated spines.  Skin  smooth  or  ne^arly  so.  Size  large.  In  all  warm  seas. 
'{fioXia^j  a  grinder;  /JStcV,  ray.) 
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€7.  M.  freminvillei  Le  Sneor. 

Disk  broader  than  long,  the  breadth  eqnal  to  the  length  of  the  tail. 

Skin  entirely  smooth.    A  blant,  whitish  promineDce  over  each  eye. 

Mazzle  prominent.    Teeth  of  the  main  row  4  to  6  times  broader  than 

long;  small  teeth  in  three  rows.    Eeddish  brown.    Tail  nearly  black. 

Cape  God  to  Brazil ;  not  uncommon. 

(Le  Snenr,  Joum.  Ac.  Nat.  Sci.  Phlla.  iv,  111 :  Mylhhatis  hispinosus  Dum^ril,  Hist. 
Kat.  Poiss.  637 :  Myliobaiis  acuta  Storer,  Hist.  Fish.    Mass.  245. ) 

6§*  BI.  csUifomicns  Gilh^CaUfomia  SHng  Bay;  Baifish. 

Disk  not  quite  twice  as  broad  as  long ;  the  wings  anteriorly  convex,  pos- 
teriorly somewhat  concave.  Cephalic  fin  very  blunt,  nearly  4  times  as 
broad  as  long.  Tail  nearly  twice  as  long  as  the  disk.  Ventral  large, 
broader  than  long.  Lateral  teeth  in  3  to  5  series  on  each  side;  median 
teeth  only  3  to  4  times  as  broad  as  long,  even  in  the  adult.  Skin  wholly 
smooth.  Color  dusky  brownish,  the  young  somewhat  variegated.  San 
Francisco  southward;  very  common  on  the  Pacific  coast. 

{KHmopicra  vespertiUo  Girard,  Boston  Jonm.  Nat.  Hist.  1857,  544 :  Holorhinus  reaper- 
«Ko  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  331  (not  Myliobatis  vespertilio  Bleeker); 
Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1865,  viii,  137.) 

43.— RBUNOPTERA  Kuhl. 

Caw-nosed  Bwys. 

(Kohl,  MttUer,  Abhandlangen  Ak.  Wiss.  Berl.  1836,  237 :  type  Khinoptera  hroHliensis 
MWier  =  Myliohatis  juaeieui  Cuvier.) 

Disk  broader  than  long,  with  the  anterior  angles  more  or  less  acute. 
SDont  more  or  less  emarginate  on  the  median  line.  Cephalic  fin  emar- 
ginate  and  placed  on  a  plane  below  the  level  of  the  pectorals,  the  snout 
thus  appearing  four-lobed.  Free  border  of  the  nasal  valve  not  emar- 
ginate. Teeth  in  3  to  20  rows,  the  median  teeth  more  or  less  enlarged, 
bat  often  smaller  than  in  Myliobatis.  Tail  long,  whip-like,  with  a  small 
dorsal  fin  and  a  serrated  spine.    Tropical  seas.    (/5^v,  snout ;  nrepdv,  fin.) 

^*  R.  quadliiloba  (Le  Snenr)  Cuvier. 

Disk  one- third  broader  than  long ;  anterior  borders  almost  straight, 
posterior  undulated ;  muzzle  deeply  emarginate.  Teeth  in  seven  rows, 
the  median  teeth  four  times  as  broad  as  long.  Tail  very  slender,  a  lit- 
tle longer  than  the  disk.  Skin  smooth  or  nearly  so.  Color  brownish. 
Cape  Cod  to  Florida ;  not  rare.    Attains  a  large  size. 

(fioia  quadriloba  Le  Sueur,  Jonm.  Ac.  Nat.  Sci.  i,  44 ;  GUnther,  viii,  494 ;  Dum^l, 
Hist  5at.  Poiss.  i,  648. 
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Family  XXIII.— CEPHALOPTERIDJE. 

{The  Sea  Devils.) 

Bays  of  euormoas  size,  with  the  disk  broader  than  long  and  the  pec- 
toral fins  not  continued  on  the  sides  of  the  head,  the  anterior  or  cephalic 
portion  developed  as  two  long  ear-like  appendages.  Mouth  wide,  ter- 
minal or  inferior.  Teeth  very  small,  flat  or  tubercular,  in  many  series, 
those  of  the  upper  jaw  sometimes  wanting.  Eyes  lateral.  Nostrils 
widely  separated,  their  valves  united,  forming  a  flap  as  wide  as  the  cleft 
of  the  mouth.  Tail  long  and  slender,  whip  like,  with  a  single  dorsal  fin 
at  its  base,  and  with  or  without  a  serrated  spine.  Ventral  fins  not 
emarginate.  Skin  more  or  less  rough.  Males  without  diffferentiated 
spines  on  the  pectorals,  the  sexes  similar*  Ovovi\iparous.  Gtenera2; 
species  about  7.  Largest  of  all  rays  and  among  the  largest  of  all  fishes. 
Found  in  the  tropical  seas. 

(MyliohaUdWf  groap  B.  Ceratopterina  QUnther,  viii,  496-498.) 
•Teeth  in  lower  jaw  only;  month  terminal Manta,  44. 

44.— nrAIVTA  Bancroft. 

(Cerataptfra  MUUer  &  Heule.) 

(Bancroft.,  Zool.  Journal;  1828-^29,  iv,  444 :  type  Cephaloptera  mania  Bancroft  =  Raia 
hirostria  Walbaum.) 

Disk  broader  than  long,  its  exterior  angles  acute,  the  posterior  mar- 
gins of  the  pectorals  concave.  Head  truncate  in  front ;  the  cephalic 
fins  long,  turned  forward  and  inward.  Mouth  large,  terminal.  Teeth 
minute,  present  in  lower  jaw  only.  Tail  whip-like,  often  (always?)  with- 
out serrated  spine.  Skin  rough,  with  small  tubercles.  Two  species 
known.  {Manta,  blanket,  "a  name  used  at  the  pearl  fisheries  between 
Panama  and  Guayaquil  to  designate  an  enormous  fish  much  dreaded 
by  the  divers,  whom  it  is  said  to  devour  after  enveloping  them  in  its 
vast  wings.'') 

•yO.  m.  birostris  (Walbanm)  Jordan  &  Gilbert.--^ea  Devil;  Devil  Fish;  Mania, 

Disk  not  quite  twice  as  broad  as  long.  Tail  about  as  long  as  the  disk. 
Teeth  in  about  100  longitudinal  series,  which  are  separated  by  distinct 
interspaces.  Skin  of  body  and  tail  everywhere  covered  with  small 
stellate  tubercles,  rendering  the  surface  very  rough.    Brownish,  the 
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margins  of  the  disk  darker.  (DumML)  Tropical  waters  of  A^merica; 
north  to  !North  Carolina  and  San  Diego.  Beaches  a  width  of  about  20 
feet. 

(^*Raia  birostria  Walbaum  ^ :  Cephaloptera  vampyms  MitchiU,  Ann.  Lye.  Nat  Hist.  K. 
Y.  1823,  23:  Diabolichihys  elliotti  Holmes,  Proc.  Elliott  Soc.Nat.  Hist.  1856,  39:  Ceratop- 
tmu  vampyrus  Dom^ril,  Hist.  Nat.  Poiss.  i,  660 :  Ceratoptera  vampjfrua  Qiinther,  viii,  498.) 

Subclass  HOLOCEPHALI. 

{The  ChimcBras.) 
^e  diaracters  of  the  single  order. 

Obdee  F -HOLOCEPHALI. 

(The  Chimceras.) 

Skeleton  cartilaginous.  Oillcavity  with  four  clefts  within,  but  having 
one  external  opening  only,  which  is  covered  by  a  fold  of  skin,  within 
which  is  a  rudimentary  cartilaginous  ox>erculum.  Ko  spiracles.  Mouth 
inferior.  Jaws  without  separate  teeth,  but  armed  with  bony  plates. 
Intestines  with  a  spiral  valve.  No  air-bladder.  Jaws  and  palate 
ooalescent  with  the  skull.  Derivative  radii  sessile  on  the  sides  of  the 
basal  bones  of  the  limbs,  separated  from  the  articulation.  Pectoral  fins 
normally  developed,  placed  low.  Yentral  fins  abdominal.  Tail  taper- 
ing. Skin  smooth  or  nearly  so ',  its  muciferous  system  well  developed. 
A  single  famUy. 

(Eoloe^kala  GUnther,  viii, 34^-352;  bXog,  solid;  Ke^^,  head.) 

Family  XXIV.— CHIM^RID-^. 

(The  Chimceras.) 

Body  elongate,  rather  robust  anteriorly',  tapering  posteriorly.  Head 
compressed.  Mouth  inferior.  Upper  lip  deeply  notched.  Nostrils 
confluent  with  the  mouth,  separated  by  a  narrow  isthmus.  Jaws  with 
the  teeth  confluent  into  four  bony  laminae  above  and  two  below.  No 
spiracles.  Males  with  a  peculiar  cartilaginous  hook,  armed  with  prickles 
at  the  tip,  and  turned  forward  on  the  upper  x»art  of  the  snout.  Pectoral 
fins  firee,  placed  low.  Ventral  fins  abdominal,  many-rayed,  provided  in 
the  male  with  claspers.  Dorsal  fin  usually  divided  5  anteriorly  with  a 
very  strong  spifie,  which  is  grooved  behind.  Caudal  fin  low,  fold-like- 
Skin  naked,  rarely  somewhat  prickly.  Lateral  line  present,  usually 
irith  numerous  branches  anteriorly.    Three  free  gills  and  two  half  gills, 
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one  on  each  side.  Isthmus  moderate;  gill-rakers  small.  Oviparoas, 
the  egg-cases  long,  elliptical,  with  silky  filaments.  Grenera  2  {Chimcera 
and  Callorliynchm) ;  species  about  5.  Abounding  in  the  seas  of  temper- 
ate and  cold  regions. 

{CkiiMBrida  Gttntlier,  viil,  349-352.) 
•  Snout  soft,  not  terminating  in  a  cutaueoasflap ;  tail  not  bent  upward..  CmsLCRA^  45. 

4ft.— €HI]«IJBRA  Linnifius. 

Rat-fishes. 

(LinnsBUS,  Mus.  Regis.  Ad.  Frid.  i,  53;  Syst.Nat. :  type  Chimasra  monatrosa  L.) 

Head  somewhat  compressed,  the  snout  bluntish,  protruding,  fleshy, 
not  armed  at  tip  with  an  appendage.  Eyes  very  large,  lateral.  Teeth 
rather  strong.  Lips  thickish,  the  lower  with  a  frenum.  Lateral  line 
simple  on  the  body,  but  forking  anteriorly,  forming  several  series  of 
mucous  tubes  on  the  head.  Male  with  a  club-shax>ed,  cartilaginous  hook 
on  the  head,  above  the  snout.  This  hook  is  curved  forward  and  down- 
ward, and  is  armed  at  its  tip  with  decurved  spines.  Its  tip  fits  into  a 
depression  in  front  of  the  eyes.  Oill-opening  small.  Pectorals  mod- 
erate. Ventrals  rather  large,  with  large  bifid  or  trifid  claspers  in  the 
male.  Male  also  with  rough  appendages  at  the  base  of  the  ventrals, 
protruding  from  a  sheath  of  skin.  First  dorsal  triangular,  preceded  by 
a  strong  spine  which  is  grooved  behind  and  serrated  on  its  edges.  Sec- 
ond dorsal  and  caudal  fins  low,  often  more  or  less  notched.  Tail  ex- 
tending in  the  line  of  the  axis  of  the  body,  sometimes  produced  iu  a 
filament.  Skin  smooth.  Fishes  of  singular  appearance;  mostly  of  the 
northern  seas ;  not  valued  for  food.  {Xi/xatpaj  Chimcera^  a  fabulous  mon- 
ster, with  the  head  of  a  lion,  body  of  a  goat,  and  tail  of  a  serpent.) 
a.  Claspers  in  the  male  trifid.    {CMmcera,) 

Yl.  €.  plumbea  GiU. 

"A  Chimcera  with  the  snout  acutely  produced  5  the  ante-orbital  flexure 
of  the  suborbital  line  extending  little  above  the  level  of  the  inferior 
margin  of  the  orbit  5  the  dorsals  close  together ;  the  dorsal  spine  with 
its  anterior  surface  rounded ;  the  ventrals  triangular  and  x)oiuted ;  the 
pectorals  extending  to  the  outer  axil  of  the  ventrals ;  and  the  color  uni- 
formly plumbeous.''  {QUI.)  Atlantic  coast  from  Cape  Cod  northward; 
in  deep  water. 

(GUI,  Proo.  Philos.  Soo.  Washington,  Deo.  22, 1877.) 
aa,  Claspers  in  the  male  bifid.     {HydroUigus*  GiU.) 

*  GiU,  Proc.  Ac.  Nat.  Sci.  Phila.  1B62,  331 :  type  CfcinMwa  coUiei.  {vdup,  water ;  Xaydc, 
hare ;  from  the  form  of  the  lips  and  teeth.) 
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79.  €•  Cellini  BeitJiett.—Rat'Ji$h ;  Elq^hant-fish. 

Body  anteriorly  stoutish,  tapering  into  a  slender  tail,  which  is  not 
produced  in  a  filament.  Pectorals  about  as  long  as  head.  Dorsal  spine 
}  Uie  length  of  the  head.  Second  dorsal  low,  highest  in  front,  then 
very  low^  then  higher,  ending  abruptly  just  before  the  beginning  of  the 
upper  caudal  fold.  A  small  fold  between  first  and  second  dorsal,  free^ 
from  bofli.  Lower  caudal  fold  higher  than  upper,  neither  quite  reach- 
ing the  tip  of  the  taiL  Ko  distinct  anal  fin.  Color  grayish,  with  nu- 
merous round  white  spots.  Both  dorsals  edged  with  blackish.  L.  2 
feet.    Pacific  coast,  from  Monterey  northward;  very  abundant. 

(Bennett,  Beechey's  Yoy.ZoSL  71;  Dom^ril,  Ehwmobranches,  689;  Gfinther,  Yiii, 
350.) 
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ADDENDA    TO     MARSIPOBRANCHII,     ELAS- 
MOBRANCHII,  ETO. 


Note, — ^The  first  forty-one  pages  of  the  present  work  were  printed  in 
the  spring  of  1879,  more  than  a  year  before  work  was  resumed  on  the 
lemaimng  part.  Meanwhile  numerous  additions  have  been  made  to  onr 
list  of  sharks,  which  may  be  noticed  here.  A  few  errors  may  also  be 
corrected. 

Page  2,  last  line :  For  "  Epigonopterus^  read  Epigonichthys^. 

Page  3:  For  ''£.  caribcBum^  read  "1.  B.  lanceolatum  (Pallas)  Gray^. 
The  Lancelet  occurs  also  on  the  coast  of  Southern  California. 

Page  6:  For  "3.  B.  stouti  Lockington^  read: 
"« S.  B.  dombeyl  MUller. 

"Plum-color  or  purplish,  the  edge  of  the  lower  fold  only  pale.    Gills 

usually  12-11.    Teeth  10  in  each  series.    L.  20  inches.    Snout  20  times 

in  total  length;  head  to  first  gill-opening  4J;  branchial  region  8;  tail 

8.    Coast  of  California  and  southward ;  not  rare.    BuiTowing  from  the 

gin-openings  or  the  eyes  into  the  flesh  of  large  fishes,  and  soon  leaving 

nothing  except  the  head,  skin,  and  skeleton. 

^'(Gastraffranche  dombeg  Lac. ;  MtiUer,  M^m.  de  TAcad.  Berlin,  1834,  80:  Bdelloatoma 
fthjtrema  Grd.;  etc)" 

Page  7 :  Lampetra  (Entosphenus)^  tridentatus  and  L.  plumbea  are  per- 
haps generically  distinct,  as  the  lingual  teeth  in  the  former  are  pectinate 
and  in  the  latter  obscurely  tricuspidate.  The  diagnosis  of  Lampetra 
should  be  modified  accordingly. 

Page  8:  "5.  L.epikexodon^^  and  "6.  L.  astori^  should  be  suppressed, 
as  they  are  probably  identical  with  E.  tridentatus. 

Page  13:  For  "  GiNGLYMOSTOMATEDiE '^  read  "SCYixnDJE'^;  and 
under"!" for  "ventrals'^  read  "pectoral^. 

Page  15 :  JBomniosus  microcephalus  is  abundant  on  the  Pacific  coast 
from  Cape  Flattery  northward.  Twelfth  line  from  the  bottom :  For 
"pectorals"  read  "ventrals". 

Page  17:  Instead  of  "Family  VL — GiTiglymostomatidce^y  etc.,  read: 

•Gill,  MSS.  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  33,  not  characterized,  (evroc,  within ; 
•♦?»,  wedge;  from  the  small  maxillary  tooth  wedged  in  between  the  others.) 

67 
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"  Family  VI.— SCYLLIID-^. 

"(I%e  Eoussettes.) 

"Sharks  with  two  dorsal  fins,  without  spines,  the  first  above  or  be- 
hind the  ventrals.  Anal  fin  present,  nsnally  below  the  second  dorsal; 
caudal  fin  rather  long,  with  or  without  a  basal  lobe.  Tail  not  keeled. 
Spiracles  present.  No  nictitating  membrane.  Last  gill-opening  above 
the  root  of  the  pectorals.  Mouth  usually  broad,  with  small  teeth,  sev- 
eral series  being  in  fnnction.  Teeth  with  a  median  cusp,  and  1  to  4 
small  ones  on  each  side.  Usually  a  distinct  furrow  at  the  angle  of  the 
mouth.  Nostrils  near  the  mouth,  sometimes  confluent  with  it,  some- 
times provided  with  cirri.  Oviparous.  Coloration  often  variegated. 
The  egg  cases  quadrate,  with  prehensile  tubes  at  the  angles.*  Sharks 
of  the  warm  seas.    Genera  8  or  9 ;  species  about  30. 

'*  (Soylliidi£,  Gilnther,  viU,  400-414.) 

**  *  Nostrils  confluent  with  the  month ;  caudal  bent  upwards,  with  basal  lobe.    {(Hn- 
glymostomatincB, ) 
"a.  Teeth  in  both  Jaws  in  many  series,  each  with  a  strong  median  cnsp,  and  one  or 

two  smaller  cusps  on  each  side ;  nasal  cirri  present Ginglymostoma,  13. 

"  **  Nostrils  not  confluent  with  the  mouth ;  caudal  not  bent  upwards.    (ScyllUnas,) 
**  h.  Nostrils  separated  by  an  isthmus ;  no  nasal  cirri ;  taU  not  serrated. 

SCTLUUM,  13  (6). 

**  18.— OinrOIilTllIOSTOllIA  MUUer  &  Henle."  .  (See  pagn  18.) 

"  18  (6).— SCYIilillTI!!  Cuvier. 
"  (Cuvier  R^gne  Animal  ed.  2, 1829 :  type  Seyllium  caiulus  Cuv. = Squalua  stellaris  GmeL  ) 

"  Body  rather  stout.  Head  more  or  less  short  and  broad,  the  snout 
low  and  blunt.  Mouth  rather  large.  Teeth  small,  sharp,  tricuspid,  in 
about  four  rows.  Labial  fold  small  or  obsolete.  Nostrils  not  confluent 
with  the  mouth,  separated  by  a  broad  isthmus  from  each  other,  each 
with  a  free  flap  and  no  cirrus.  Spiracle  moderate,  close  behind  the 
eye.  First  dorsal  beginning  over  ventrals  5  second  dorsal  nearly  over 
anal.  Tail  slender,  not  much  bent  upwards.  Spotted.  Warmer  parts 
of  the  Atlantic  and  Pacific.  As  here  understood,  distinguished  from 
Scylliorhimta  Blainville,  1816  {8.  caniculus  L.),  by  the  separate  nasal 
valves.    {<TxuXXwvy  a  shark  from  trxuXlwj  to  tear.) 

"  *  Head  very  broad  and  depressed,  broader  than  long.    (Cephaloscyllium  t  GUI.) 

*  In  HeUrodontidw  the  egg-cases  are  without  tentacles  and  spirally  twisted.  Except 
the  SoyUiidcB  and  HeierodontidcBy  our  sharks  ore  all  ovoviviparous. 

t  Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  18G1,  412:  type  Seyllium  lo/icgw  Dum^ril.  (/cc^aj)^ 
head ;  aKi}X'kiov,  Seyllium.) 
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**19  (b).  S.  ventriosiiiii  Gaxma.n,— Swell  Shark. 

"Grayish,  tinged  below  with  yellowish.  Back  with  black  cross  bars, 
upper  parts  with  large  round  black  spots;  sides  also  with  small  whitish 
spots.  Head  very  broad  and  depressed,  broader  than  long,  and  not  half 
as  deep  as  broad.  Snout  very  blunt,  projecting  little  beyond  the  mouth. 
Month  very  broad,  little  arched,  with  only  a  trace  of  labial  fold.  Teeth 
similar  in  both  jaws,  small,  tricuspid,  in  about  four  series,  fS^  in  number. 
First  dorsal  beginning  over  middle  of  ventrals ;  second  dorsal  beginning 
behind  front  of  anal  and  ending  before  end  of  anal.  When  caught,  this 
shark  inflates  its  stomach  with  air,  like  the  TetrodontidcBj  till  its  diam- 
eter is  one<third  its  whole  length.  It  will  then  float  belly  upward  on 
the  water.  L.  2^  feet.  Monterey  to  Chili;  very  abundant  in  Santa 
Barbara  GhanneL  A  small,  voracious  shark,  often  taken  in  lobster^ 
pots. 

''(GarmaDy  BnU.  Mus.  Coxnp.  ZooL  vi,  167:  1880,  f  f  ScylHum  loHcepa  Aug.  Dam^ril, 
B6T.  et  Mag.  Zool.  1853,  84,  pi.  3,  fig.  2 :  Cephalo$oyllium  laticepa  Jordan  &  Gilbert, 
Proc  U.  S.  Nat.  Mus.  1880,  40.) " 

Page  19,  in  key,  after  "a'^,  add : 

"y.  Embiyo  not  attached  to  the  atemsby  a  placenta;  teeth  all  obtase,  without  basal 
onaps MusTELUS,  14. 

"yy.  Embryo  attached  to  the  ntems  by  a  placenta ;  some  of  the  teeth  pointed,  each 
with  one  or  two  basal  cusps Bhikotriacis,  14  (h)," 

After  "/''add: 

"z.  Firat  dorsal  nearer  ventrals  than  pectorals ;  embryo  not  attached  to  the  uterus  by 
a  placenta Cabchaeinub,  18. 

^a,  Iltst  dorsal  nearer  pectorals  than  ventrals;  embryo  attached  to  uterus  by  a  pla- 
centa  EUIAMIA,  18  (6)." 

Afl»r"jgr»add: 
^fff.  Teeth  in  npper  jaw  serrate  at  base,  in  lower  jaw  entire....HYPOPBiON,  19  (&)." 

Page  20:  Erase  "20.  Mustelm  oalifomicm^y  which  is  doubtless  iden- 
tical with  MusUlus  hinnulusj  and  add : 

"  14  (»).— RHIlf OTRIACIS  Gin. 
'*  {Pleuracromylon  Gill,  1864.) 
"(Gill,  Proc  Ac.  Nat.  Sci.  Phila.  1862,  488 :  type  Bhinotriacis  henlei  QUI,) 

^Characters  of  the  genus  Mmtelvs^  except  that  each  embryo  is  at- 
tached to  the  ntems  by  a  placenta.   The  teeth  are  sharper,  some  of  them 
beuig  pointed,  and  with  one  or  more  short  basal  cusps.    Warm  seas. 
t/Jfy, snout;  T/)e?axc^,  Triacis.) 
""n^n.  henlei  GilL" 

(See  text,  ^'22.  T.  henlei^ ;  coast  of  California;  not  uncommon.) 
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<<90  (b).  R.  laevis  (Risso)  Jordan  d&  GUbert. 

'^A  small  shark  resembling  Mmtelm  hinnulus  and  R.  henleij  but  differ- 
ing from  the  former  in  the  dentition  and  in  the  attachment  of  the  em- 
bryo to  the  nteras  by  a  placenta,  and  from  the  latter  in  the  blonter 
teeth.  Only  those  in  the  posterior  part  of  the  upper  jaw  have  a  basal 
cusp,  and  these  usually  but  one  only.  This  species  is  found  on  the 
coast  of  Europe  and  Africa,  and  is  accredited  to  our  Atlantic  fauna  by 
Gilnther  (viii,  386). 

''(Mustelua  Icevis  Risso,  EuToi>e  M^ridionale,  iii,  127 :  Mustelm  IcBvis  GUnther,  viii,  385 : 
Pleuracromylon  UbHb  Gill,  Proc.  Ac.  Nat  Sci.  Pliila.  1864, 148 ;  not  of  Jordan  <&  Gilbert, 
Proo.  U.  S.  Nat.  Mas.  1880, 52,  =  Rhinotriacis  henlei. )" 

Page  21 :  Oaleorrhinus  galeusy  the  "Oil  Shark '^j  is  very  abundant  on 
the  coast  of  Oalifomia,  especially  southward.  Its  teeth  are  coarsely 
serrated  on  the  outer  margin  near  the  base  only.  Odleocerdo  tigrinus 
also  ranges  northward  to  San  Diego  on  the  Pacific  coast. 

Pages  22 :  Carcharinus  glattcus  occurs  on  the  coast  of  California. 

Page  22:  Instead  of  "♦♦''  insert: 

<<18  (&).— EUIiAllIIA  GiU. 
"  (Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861, 401 :  type  Carcharias  lamia  Risso.) 

"  Body  rather  robust,  the  head  broad  and  depressed ;  mouth  inferior, 
with  the  teeth  in  both  jaws  strongly  serrated  in  the  adult;  less  so  or 
entire  in  the  young;  those  in  the  upper  jaw  broad,  those  below  narrow, 
straight,  and  nearly  erect.  No  spiracles.  First  dorsal  large,  placed  not 
fieur  behind  pectorals.  Pectorals  falcate.  Second  dorsal  small.  Em- 
bryos attached  by  placentse  to  the  uterus  as  in  Scoliodon  and  Rhinotri<i' 
cis.*  (In  Carcharinus  placentce  are  not  developed,  according  to  Auguste 
Dum^ril,  Hist  Nat.  des  Poiss.  i,  244.)  Species  numerous,  {eoy  well; 
Xafita^  Lamia  or  Lamna,  a  fabulous  monster,  from  Xatfidzy  devouring 
hunger.)'^ 

Page  22 :  The  species  of  ^^Eulamia^^  should  stand  as : 

«26.  K  obscura  (Le  S.)  GiU^  "27.  E.  milberti  (M.  &  H.)  GilP,  and 
"27  (&).  E.  lamia  (Eisso)  Gill''. 

Page  23 :  Under  "JS?.  lamia^  add :  , 

<<97  (&)•  E.  lamia  (Risso)  QiW.Say  Shark. 

"  Body  robust,  the  back  elevated.    Head  broad  and  flat ;  the  snout 

*  So  far  as  known  to  us,  the  embryos  in  atf  our  ovoyiviparons  sharks  except  Eula^ 
mio,  SooHodon,  and  BMnotriaoU  are  without  placenta. 
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long,  bat  wide  and  rounded,  its  length  from  moath  greater  than  dis- 
tance between  nostrils,  which  are  nearer  snout  than  angle  of  the  mouth. 
Eye  moderate.  Teeth  i%j  their  form  as  in  E.  lamia^  the  upper  regularly 
triangular,  without  notch,  narrow  in  the  young,  the  lower  narrowly  tri- 
angular, erect,  on  a  broad  base,  all  the  teeth  distinctly  and  evenly  ser- 
rated. First  dorsal  beginning  at  a  distance  a  little  less  than  its  own 
base  behind  the  pectorals,  and  ending  at  a  point  a  little  more  than  its 
own  base  behind  the  ventrals.  Height  of  first  dorsal  two-thirds  the 
depth  of  the  body ;  pectoral  reaching  past  first  dorsal.  Second  dorsal 
very  small,  not  one-sixth  the  height  of  the  first,  smaller  than  anal  and 
Dearly  opposite  it.  Tail  3 J  in  length.  Color  plain  light  gray.  Warm 
seas  north  to  San  Diego  Bay. 

"Our  specimens  diflfer  from  descriptions  of  E.  lamia  in  not  having 
the  first  dorsal  higher  than  the  body,  and  inserted  close  behind  the  root 
of  the  x>ectorals.  In  E.  obscura  and  E.  milberti  the  upper  teeth  are 
deeply  notched  on  the  outer  margin". 

Page 24:  After  ^^Isogomphodan  Umbatu8^  add: 

<'19  (2»).— HTPOPBIOIV  MUller  &  Henle. 
"  (Hypoprianodan  Gill. ) 
"(MfiUer  &  Heole,  Plagioetomen,  1837, 34 :  type  Carcharias  macloH  Mttller  &  Henle.) 

"Characters  essentially  as  in  flulamiajhnt  with  the  lotcer  teeth  entire, 
the  upper  teeth  coarsely  serrated  at  base  only,  on  one  or  both  sides : 
lower  teeth  erect.    (y;ra,  below;  npiovy  saw;  the  upper  teeth  being  ser- 
rated at  base.) 
"W.  H.  l^reTirostris  Poey. 

"Snout  obtuse;  teeth  of  the  upper  jaw  with  the  base  serrate  on  both 
sides ;  pectoral  fins  moderate.  Bluish,  fins  without  black  spots.  (Poey.) 
W^st  Indies;  occasional  on  our  Gulf  coast. 

"  (Poey,  SynopsiB  Piac.  Cabenaiiimy  1868,  451 :  Carcharias  hrecirosiris  Giinther,  viii, 

3©.y 

Pages  26,  29,  30,  31:  Sphyma  zygcBna^  Lamna  comvbica^  Careharodon 
randeletij  Cetarrhinus  maximuSj  and  a  species  of  Isurus  (probably  J.  oajyr- 
rhynchus)  occur  on  the  coast  of  California. 

Page  34 :  For  the  key  to  geQera  substitute : 

''*Gill-€p6ning8  8ix  on  each  side Hexanchus,  31  (6.) 

"•*GiU-<^eiiing8  seven  on  each  side Heptrancbias,  32. 
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'^81  (&).— HEXANCnUS*  Rafinesque. 

"  (Notidanue  Cuvier.) 

'' (Rafinesqne,  Caratteri  di  Alcnui  Nuovi  Generi,  etc.  1810,  14:  type  Squaha  grieeut 
LinnsBUs. ) 

"  Branchial  apertures  six  on  each  side;  otherwise  essentially  as  in  Hep- 
tranchias.    Two  species  known.    (F^,  six;  a}^xo<:^  bend  or  sinus;  for  gill- 
opening.) 
^*41  (6).  H.  corinits  Jordan  <&  GMhert.— Shovel-nosed  Shark, 

"Color  almost  black,  unspotted;  a  grayish  lateral  streak.  Head 
large,  broad,  depressed  and  blunt.  Ko  median  tooth  in  upper  jaw. 
About  six  pointed  teeth  in  front  of  upper  jaw,  all  entire  and  without 
basal  cusps.  Next  three  teeth  with  entire  edges  and  a  single  cusp  on 
the  outer  margin.  Eemaining  teeth  of  upper  jaw  serrate  on  the  inner 
margin,  and  with  two  or  more  basal  cusps  on  the  outer.  Median  cusp 
of  lower  jaw  very  small.  Other  teeth  with  six  cusps,  the  first  the 
largest,  the  others  regularly  smaller,  the  inner  edge  in  the  adults  ser- 
rated. Tail  long,  twice  as  long  as  head,  a  little  less  than  one-third  the 
total  length.  Scales  on  upper  edge  of  tail  enlarged.  Monterey  to  Pu- 
get's  Sound. 

"  (Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880, 352.) 

t 

«'82.  HEPTBANCHIAS  Rafinesque. 
'*  (Nbtorhytichus  Ayree.) 

''(Rafinesque,  Caratteri  di  Alconi  Nuovi  Generi,  etc.  1810,  13:  type  Squdlus  oimereui 
Gmelin.) 

^^  Gill-openings  seven  on  each  side.    Three  species  known.   {iTtrdy  seven ; 
Ppdyxtaj  gills.   The  change  of  this  name  to  "  Heptanchus^  is  hardly  justi- 
fiable.) 
^*  49*  If.  maculatus  (Ayres)  Girard. 

"Sandy  gray,  with  some  round  black  spots,  larger  than  the  pupU, 
rather  sparsely  placed.  Head  rather  depressed;  the  snout  broad, 
rounded  •,  the  nostrils  near  its  tip ;  spiracles  large,  nearer  the  gill-open- 
ing than  the  eye  j  a  long  furrow  at  the  angle  of  the  mouth.    No  median 

*  The  necessities  of  nomenclature  often  require  the  substitution  for  the  name  of 
the  typical  genus  of  a  family  of  some  less  familiar  but  earlier  name,  as  ffexanchua 
for  NotidanuSf  CarchariM  for  Odoniaspia,  Dasyhatua  for  Drygon,  etc.  It  is  probably  un- 
necessary to  change  well-known  family  names  to  accord  with  these  changes.  Among 
our  sharks  it  is  perhaps  better  to  retain  the  old  family  names  Odont^ispididaSj  NotidanU 
dee,  CestraciontidcBy  instead  of  Carchariidas,  HexanchidcB,  and  Heterodontida,  as  given  in 
the  text.  The  name  Carchariidce,  used  by  various  authors  for  the  Oaleorrhinid<By  is  in- 
eligible, because  the  name  Carcharias  rightfully  belongs  to  a  genus  of  another  family. 
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tooth  in  upper  jaw.    Two  small  teeth  near  together  in  front,  simple  and 

pointed;  two  a  little  larger,  behind  and  outside  of  these,  then  two 

others  directly  behind  the  first  pair.    Kext,  on  each  side,  a  tooth  much 

larger,  x>ointed,  with  a  conspicuous  cusp  on  the  outer  side  at  base,  and 

one  or  more  denticulations  beside.    The  other  teeth  arc  larger,  similar, 

but  more  serrated  and  more  oblique,  approaching  the  lower  teeth  in 

form.    The  median  tooth  in  the  lower  jaw  is  broad,  with  a  siuall  median 

cusp  and  two  or  three  larger  lateral  cusps  on  each  side.    The  other 

teeth,  6  on  each  side,  are  much  broader  than  high,  with  about  4-6  sharp 

outward-directed  cusps.     The  first  cusp  is  longest  and  bears  a  small 

tooth  near  its  base.    These  teeth  are  quite  similar  and  increase  slightly 

in  size  outwards.    Tail  long,  2|  in  total  length,  the  caudal  fin  mostly 

below  it.    Anal  small,  just  behind  the  small  dorsal.    Coast  of  California 

and  northward ;  common. 

'*(Xotcrkjfnchu8  maculaius  Ayres,  Pioc.  CaL  Acad.  Nat.  Sci.  i,  72 ;  not  Xotidanus  indious 
Cuvier,  etc.)" 

Page  36,  fourth  line :  After  " small ^  add  "or  wanting''. 

Under  "  •  ",  after  "  thick'',  instead  of  "  usually  with  rayed",  etc.,  read 
"with  two  dorsal  fins". 

Under  *<••",  instead  of  the  text,  read:  *'  Tail  with  one  dorsal  fin,  or 
none." 

Page  58 :  After  "  Bhinobatua  produetus  "  add : 

"t  Anterior  nasal  valve  prolonged  to  the  internal  angle  of  the  nostrils;  snout  not 
elongate.    {Siftrhina*  Milller  &,  Henle.) 

**45  (&).  K.  exasperatns  Jordan  &,  Gilbert. 

"Disk  rhombic,  about  as  broad  as  long.  The  snout  prominent,  but 
blontisfa  at  tip,  anterior  margin  of  i)ectorals  forming  less  than  a  right 
angle.  Byes  rather  large.  Eostral  ridges  separate  their  whole  length. 
Tail  stoat^  depressed,  with  a  narrow  lateral  fold,  upper  surface  entirely 
covered  with  stout,  close-set,  stellated  prickles  of  different  sizes,  largest 
on  the  bases  of  the  pectorals  and  smallest  on  the  outer  edges  of  the  fins, 
those  on  the  tip  of  snout  and  anterior  edge  of  the  pectorals  not  enlarged. 
Stout,  blantish,  slightly  recurved  spines  present  as  follows :  One  at  the 
upper  anterior  angle  of  the  eye  and  two  behind  it ;  one  large  one  at  the 
middle  of  the  shoulders,  in  front  of  which  are  two  others ;  two  series  on 
the  shoulders  outside  the  median  line,  the  inner  of  two,  the  outer  of  two 
to  four ;  a  series  of  about  a  dozen  on  the  median  line  of  the  back  and 
tail;  no  lateral  series  on  the  tail.    Sexes  similar.    Under  side  covered 

*Maikr  A  Henle,  Plagiostomen,  113:  type  Syrrhina  oolumncB  M.  &  H.    (ahf,  to- 
;  ^,  .snout.) 
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with  shagreen,  made  of  triangular  depressible  asperities.    Region  from 

the  nostrils  to  the  shoulder  girdle  smooth,  except  the  lower  lip.    A  few 

other  small  naked  areas  below.    Upper  lip  develoi)ed.    Teeth  JJ.    Color 

brown,  mottled  and  barred  with  blackish;  a  black  blotch  on  hinder  part 

of  pectorals  below.    Tail  rather  shorter  than  disk.    First  dorsal  not  far 

behind  ventrals.    Snout  one-fifth  the  length  of  disk,  twice  the  interor- 

bital  space.    San  Diego  Bay ;  abundant.    Only  young  specimens  known, 

but  it  is  probably  ovoviviparous  and  therefore  not  a  Baioid. 

**  (Platyrhina  exaaperata  Jordan  Sl  Gilbert,  Proo.  U.  S.  Nat.  Mos.  1880,  32:  Zapteryx 
exaaperatub  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  53 :  Trygonorhina  exaaperata 
Garman,  Bull.  Mus.  Comp.  ZooL  1880, 170.) 

^^45  (o).  R.  triseriatus  Jordan  Sl  GUbert 

"Disk  broad,  ovate,  broader  than  long.  The  snout  very  bluntly 
rounded,  not  projecting,  the  angle  formed  by  the  pectorals  anteriorly 
very  obtuse ;  anterior  outline  of  the  pectorals  slightly  convex,  not  undu- 
lated. Tail  very  stout,  much  longer  than  the  disk,  its  edges  with  a 
broad  fold,  broader  than  in  R.  excmperatm.  Pectoral  fins  extending 
almost  to  the  tip  of  the  snout;  rostral  ridges  wide  apart,  converging, 
inclosing  a  triangular  area.  Eyes  small,  wide  apart,  the  broad  spira- 
cles close  behind  them.  Caudal  fin  well  developed  above  and  below. 
Dorsals  similar,  their  posterior  free  margins  very  convex.  Mouth 
broad,  its  widtB  nearly  equal  to  its  distance  from  tip  of  snout,  a  deep 
crease  passing  around  it  behind,  in  front  of  which  the  lower  lip  has  three 
folds  of  skin  ]  upper  lip  not  developed,  a  fold  of  skin  passing  from  the 
angle  of  the  mouth  on  either  side  to  the  inner  angle  of  the  nostrils^ 
thence  straight  across,  inclosing  a  depressed  trapezoidal /^-shaped  area, 
bound  below  by  the  curved  outline  of  the  upper  jaw.  In  this  are  three 
cross-folds  of  skin.  Teeth  fj.  Gill-openings  narrow.  Skin  every- 
where, above  and  below,  covered  with  fine  shagreen,  the  prickles  coarser 
on  the  anterior  outer  margin  of  the  pectorals  ( <f ),  where  are  two  or  three 
rows  of  retrorse  spines.  Four  strong  spines  on  the  tip  of  the  snout, 
forming  a  rhombic  figure;  four  or  five  spines  around  each  eye.  A  long 
series  of  very  strong  spines  along  the  median  line  of  the  back  and  tail, 
and  a  series  of  similar  ones  on  each  side  of  the  tail ;  a  single  strong  spine 
on  the  outer  edge  of  the  shoulder-girdle  and  two  between  this  and  the 
median  series.  Color  light  olive  brown,  without  distinct  markings.  L.  2 
feet.  Breadth  of  disk  one-tenth  more  than  its  length;  tail  usually  half 
longer  than  disk ;  snout  two-ninths  of  length  of  disk,  not  half  longer 
than  width  of  interorbital  area.  Coast  of  California  from  Point  Concep- 
cion  southward ;  abundant.    In  spite  of  its  resemblance  to  the  Baioid 
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genus  Platyrrhina^  this  8X)ecies  proves  to  be  viviparous.    It  is,  there- 
fore, referred  to  the  Rhinooatidw,  the  oviparity  of  Baiidw  being  the  only 
character  distingaishing  the  two  families. 
''{PlalyrhiM  triseriata  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  36.) 

*'i5  {d).  B.  lentig^inosus  Garman. 

"Grayish,  with  small  paler  spots,  uniform  below.  Outline  similar  to 
that  of  R,  productm.  Snout  long  and  narrow,  its  ridges  close  together 
throughout.  Eyes  large,  twice  as  large  as  spiracles.  Interorbital  space 
narrow,  concave,  as  wide  as  nostrils  or  the  interspace  between  them. 
Distance  between  outer  angles  of  nostrils  more  than  half  the  snout. 
Month  straight,  its  width  not  quite  twice  the  interorbital  space.  Dorsal 
and  preocalar  spines  very  small ;  5  larger  spines  on  tip  of  snout.  Su- 
praocular and  scapular  spines  obsolete.  L.  22  inches.  Width  3  in  length ; 
tail  about  2 ;  snout  to  the  mouth  5|.    Coast  of  Florida.    {Oarman.) 

"(Gannao,  Bull.  Mus.  Comp.  Zool.  1880,  168.)" 

# 

Page  47,  genus  Basyatis :  The  following  sjnopsis  of  the  American 
species  of  the  genus  DasyatiSy  or  better  Dtmbatia^  has  been  prepared  at 
oar  request  by  Mr.  Samuel  Garman,  of  the  Museum  of  Comparative 
Zoology.  It  was  received  too  late  for  insertion  in  the  text  We,  there- 
fore, place  it  here  in  the  form  in  which  it  was  written  by  its  author : 

THE  AMERICAIir  SPECIES  OF  THE  GENUS  DASIBATIS.*  . 

By  Samuel  Garman. 

Tail  more  than  twice  the  length  of  the  disk, 
keeled  on  the  top ; 

snont  acute,  pointed;  tail  very  long,  round iuberouXata 

SDOut  not  prominent ;  tail  compressed lon§a 

rooDd  on'the  top,  compressed,  with  lateral  series  of  large  tubercles ; 

snont  not  prominent ;  anterior  margins  slightly  sinuous centrura 

snont  prominent,  with  a  series  of  long,  narrow,  depressed  tubercles  on  the 

middle  of  the  back lata 

Tail  less  than  twice  and  moro  than  one  and  a  half  times  the  length  of  the  disk, 
with  two  expansions ; 

disk  snbclrcular ;  snont  prominent %abina 

disk  qnadrangular ;  snout  not  prominent sayi 

keeled  on  the  top,  with  an  expansion  beloAr ;  with  three  series  of  tubercles  on  the 

shoulders hasiaia 

Tail  1e«s  than  one  and  a  half  times  the  length  of  the  disk, 
with  two  ecxpansions ; 

month  with  five  papillas hrevia 

month  vdih  three  papiUsB  dipterura 

^Doigbatut  Walbaum,  Kleinii  Ichthyol.  Enod.  sive  Index  rerum,  etc.  1793,  35:  type 
^^^puHmmca  L.    This  use  of  the  name  has  precedence  of  ^^Dasyatis^*  Raf. 

Bun.  Nat  Mus.  No.  16 5 
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DASIBATIS  TUBEEOUX.ATA. 

% 
Raja  tuherculata  Lac^p.  ii,  p.  106,  pi,  4,  fig.  1. 

Jiaja  tuherculata  Shaw,  Geu.  Zool.  v,  pt.  %  p.  290,  pi.  127. 

Trygon  gijmnura  Miill.  Erman's  Reise  um  die  Erde,  p.  25,  Taf.  13. 

Trygon  osteosticta  MUll.  1.  c.  p.  25,  Taf.  14. 

Trygon  tuherculata  Diim^ril,  Elasmobr.  p.  605. 

Trygon  tuherculata  GUnther,  Cat.  viii,  p.  480. 

Bisk  quadrangular,  a  little  wider  than  long.  Snout  produced,  sharp 
pointed.  Anterior  aud  posterior  margins  nearly  straight,  the  anterior 
curved  near  the  outer  angle  to  meet  the  posterior,  and  the  latter  curved 
near  the  hinder  angle  to  meet  the  inner.  Tail  nearly  three  times  the 
length  of  the  disk,  with  a  slight  ridge  above  and  a  narrow  cutaneous 
expansion  below,  roughened  with  small  spines  similar  to  those  on  the 
head,  bearing  a  long  serrated  spine.  A  row  of  elongated  tubercles  on 
the  dorsum  and  anterior  portion  of  tail  and  one  or  more  smaller  ones  on 
each  shoulder.  The  posterior  tubercles  of  the  median  row  are  so  much 
elongated  as  to  resemble  the  spine.  Mouth  much  undulated,  with  three 
papillae.  Teeth  small,  unequal.  Color  yellowish  to  olivaceous  brown, 
darkening  with  age.  The  young  are  without  scales  or  tubercles.  As 
the  animal  grows  older  and  the  tubercles  appear  a  few  scattered  asperi- 
ties appear  on  the  head ;  still  later  these  increase  in  number  and  size  to 
such  an  extent  as  to  cover  the  head  and  dorsum  with  a  heavy  coat  of 
mail  made  up  of  the  closely-set  flattened  scales.  The  tubercles  of  the 
back  cease  growing  as  the  scales  enlarge,  and  ultimately  there  is  little 
distinction  between  them.  Usually  the  tubercle  on  the  middle  of  the 
pectoral  arch  is  larger  5  those  on  the  tail  continue  to  increase  in  size 
with  age.  A  young  female  measures  in  length  of  body  9.9,  length  of 
tail  28.2,  and  width  of  disk  11.6  inches. 

Cannavierias,  Surinam,  Para,  Bahia,  and  Eio  Janeiro. 

DASIBATIS  LONGA. 
(Garman,  1880,  Bull.  Mas.  Comp.  Zool.  vi,  p.  170.) 

Disk  quadrangular,  about  one-sixth  wider  than  long.  Margins  nearly 
straight,  anterior  meeting  in  a  blunt  angle  on  the  end  of  the  snout. 
Outer  angles  rounded,  posterior  blunt  Ventrals  rounded.  Tail  more 
than  twice  as  long  as  the  body,  roughened  with  small  asperities,  de- 
pressed anteriorly,  compressed  behind  the  spine,  keeled  above  the  com- 
pressed portion,  with  a  long,  narrow  cutaneous  expansion  on  the  lower 
side.  Mouth  curved  with  five  papillse.  A  row  of  small  tubercles  behind 
the  head  on  the  shoulder  girdle.  It  is  likely  that  larger  specimens  are 
provided  with  tubercles  on  back  and  tail. 
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DistiDgaished  from  B.  lata  by  tbe  shape  of  the  snout  and  disk  and 
the  keel  on  the  tail,  and  from  D.  centii^ra  by  tlie  straight  margins  of  the 
pectorals  and  the  keel. 

One  specimen  secured  at  Acapulco,  Mexico,  by  Prof.  Alexander 
Agassiz.  One  light-colored,  reddish-brown  specimen  from  Panama  by 
the  Hassler  Expedition. 

Length  of  body  11.5,  tail  28,  and  width  of  pectorals  13.8  inches. 

Length  of  body  of  second  specimen,  9.3,  tail  24.5,  and  width  of  pectorals 

1IJ2  inches. 

Dasibatis  centrura. 

J&ija  ccntntra  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  p.  479. 

Trifgim  ceiUrura  Lihsley,  Silliiuaa'a  Ain.  Jour.  Sci.  &  Arts,  47,  1844,  p.  166. 

Trygon  oentrvra  Gill  (name  only),  Cat.  Fish.  El  Coast  N.  Amer.  p.  34.  ,     • 

Disk  quadrangular,  about  one-fourth  wider  than  long.  Anterior  mar- 
gins sinuous,  concave  opposite  the  eyes,  convex  toward  the  slightly  pro- 
tuberant snout  and  rounded  outer  angles ;  posterior  straighter,  a  very 
little  convex  5  inner  convex.  Hinder  angles  blunt.  Ventrals  truncate, 
with  rounded  angles.  Tail  more  than  twice  as  long  as  the  body,  much 
compressed,  rounded  above,  with  keel  and  cutaneous  expansion  below, 
with  one  or  more  strong  serrated  spines  at  the  termination  of  the  ante- 
rior fifth  of  it«  length,  rough  on  all  sides  with  spines  or  tubercles.  Till 
half  grown  the  young  are  naked;  as  they  approach  maturity  broad 
8teDate-based,  conical-pointed,  irregularly-placed  bucklers  appear  on  the 
middle  of  the  hinder  part  of  the  back  and  on  the  toj)  and  sides  of  the  tail. 
Very  large  examples  have  the  central  portion  of  the  back  closely  mailed 
with  small  flattened  tubercles.  The  bucklers  bear  more  resemblance  to 
those  of  the  Rajw,radiata  and  clavata  than  to  the  tubercles  of  pastinaca, 
histata,  or  tuberculata.  Mouth  arched  forward,  with  five  papillae.  Teeth 
in  quincunx,  blunt,  smooth.  Color  of  back  and  tail  olive  brown;  light 
to  white  below.  From  paaUndcaj  which  this  species  resembles  in  shape, 
it  is  distinguished  by  the  tubercles,  by  the  length  and  compression  of 
the  tail,  and  absence  of  all  trace  of  keel  or  expansion  on  its  upper  side. 
A  young  sx>ecimen  measures  from  snout  to  tail  13.8,  length  of  tail  30.5, 
and  width  of  pectorals  17.5  inches.  The  largest  specimen  in  the  coUec- 
tioQ  has  a  total  length  of  10  feet  3  inches.  Common  south  of  Cape  Cod. 
Occasionally  found  northward. 

Dasibatis  lata. 

(Gannan,  1880,  Ball.  Mus.  Comp.  Zool.  vi.  p.  170.) 

Bisk  quadrangular,  one-fourth  wider  than  long.  Anterior  margins 
J^eady  straight',  forming  a  very  blunt  angle  at  the  snout,  rounded  near 
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the  outer  extremities ;  posterior  convex ;  inner  straight  a  portion  of  their 
length.  Veutrals  truncate,  rounded.  Snout  producexl,  forming  a 
rounded  prominence  in  front  of  the  margins  of  the  disk.  Length  fi-om 
the  forehead  less  than  the  width  of  the  head.  A  line  joining  the  wider 
portions  of  the  disk  passes  nearer  to  the  head  than  to  the  shoulders. 
Tail  more  thaji  twice  as  long  as  the  body,  without  a  trace  of  keel  above  5 
a  long  narrow  expansion  below  has  its  origin  opposite  that  of  the  spine, 
and  terminates  in  a  keel  which  continues  to  the  extremity,  roughened 
with  small  tubercles,  with  an  irregular  series  of  broad-based  conical 
tubercles  on  each  side.  A  pair  of  large,  compressed,  erect  tubercles 
stands  immediately  in  fix)nt  of  the  caudal  spine,  and  a^  similar  one  is 
placed  over  the  middle  of  the  i)elvic  arch.  These  suggest  a  continuous 
series  in  larger  specimens.  Three  larger  elongated  tubercles,  with 
pointi^  directed  backward,  similar  to  those  of  T).  hastaUi^  occupy  the  mid- 
dle of  the  shoulder  girdle.  Mouth  curved,  six  (5-6  ?)  papillae  at  the  bot- 
tom behind  the  teeth ;  two  of  these  are  in  the  middle  in  front,  where 
usually  there  is  but  one.  Color  light  olive,  probably  greenish  in  life, 
white  below.  Distinguished  from  i>.  centrura  by  the  prominent  snout, 
the  shape  of  the  tubercles  in  the  middle  of  the  back,  and  the  narrowness 
of  the  posterior  portion  of  the  disk.  Length  of  body  16,  tail  35.3,  and 
width  of  pectorals  20.5  inches.  Seiit  from  the  Sandwich  Islands  by 
Andrew  Garrett. 

Dasibatis  sabina. 

Trygon  mhina  Lesnenr,  Jour.  Acad.  Nat.  Sci.  Phil,  iv,  p.  109. 
Trygon  aahina  Milll.  et  Ilenle,  Plagiostomen,  p.  1G3. 
Trygon  sabina  Dumdril,  Elasmobranch.  p.  607. 

Disk  subcirciUar.  Snout  produced,  blunt.  Anterior  margins  of  the 
pectorals  concave  near  the  snout,  becoming  convex  toward  the  broadly 
rounded  out^r  extremities;  hinder  and  inner  margins  convex.  Upper 
jaw  with  a  deep  indentation,  receiving  a  corresponding  prominence  on 
the  lower.  Teeth  at  the  sides  of  this  indentation  much  larger,  resem- 
bling the  molars  of  Hef-erodontiis.  Mouth  with  five  papillae.  Tail  less 
than  twice  as  long  as  the  disk,  tapering  to  a  fine  point,  rough  with  small 
prickles  similar  to  those  scattered  over  the  head  and  back,  a  cutaneous 
expansion  above,  and  a  broader,  longer  one  below.  These  end  nearly 
opposite  each  other,  the  lower  extends  forward  under  the  spine.  AVith 
a  median  row  of  tubercles  on  the  dorsum  and  one  or  a  pair  on  each 
shoulder.  Distinguished  from  tiibercttlata  by  the  shape  of  the  snout,  the 
rounded  pectorals,  the  shorter  tail,  the  larger  teeth,  the  greater  curva- 
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toe  of  jaws,  the  smaller  size,  and  the  two  cutaneous  expansions.  Of 
twenty  specimens  the  average  proportional  length  of  body  and  tail  is  as 
foor  and  a  half  to  eight  In  no  case  is  the  tail  twice  as  long  as  the  disk. 
Color  ochraceous  brown ;  ventral  surfa<je  light.  Length  of  body  of  an 
adult  male  9.4,  length  of  tail  15,  and  width  of  pectorals  10  inches.  Com- 
mon in  the  rivers  of  Florida  along  the  Gulf  coast.  Several  specimens 
in  the  collection  were  captured  in  Lake  Monroe,  at  a  distance  fix)m  the 
salt  water,  by  Count  Pourtal^s. 


Basibatis  sayi. 

Baja  sojfi  Lf«near,*  Jonr.  Acad.  Nat.  Sci.  Phil,  i,  p.  42,  fig. 
MifUobatis  Bayi  DeKay,  New  York  Fauna,  Fish.  p.  376. 
Trygom  aajft  MUU.  et  Henle,  Plagiostomen,  p.  166. 
Myliobatis  Myi,  Storer,  Sya.  Fish.  N.  Amer  p.  262. 
Trfgom,  $ayi,  Dum^ril^'Elasmobranch.  p.  603. 

Disk  quadrangular,  about  one-sixth  wider  than  long,  anterior  margins 
nearly  straight,  posterior  and  inner  borders  convex,  ^uter  and  posterior 
angles  rounded.  Snout  not  protruding  beyond  the  lines  of  the  margins. 
Yentrals  rounded.  Tail  strong,  rather  more  than  one  and  a  half  times 
the  length  of  the  disk,  with  a  strong  serrated  spine,  bearing  a  short, 
low  cut^i^neons  expansion  behind  the  spine  on  the  upper  side,  and  a 
longer,  httle  wider  one  below,  ending  nearly  opposite.  Upper  jaw  undu- 
lated; lower  prominent  in  the  middle.  Teeth  small,  smooth  in  young 
Mid  females,  sharp  in  adult  males.  Three  papillt©  at  the  bottom  of  the  . 
mouth,  and  one  at  each  side.  Body  and  tail  naked.  Color  olive  brown 
in  adolt,  reddish  or  yellowish  in  young ;  lower  surface  whitish.  This 
species  closely  resembles  the  European  species  pastinaca.  A  compari- 
son of  specimens  discovers  the  following  differences:  in  Sayi  the  ante- 
rior margins  form  a  more  blunt  angle  at  the  end  of  the  snout,  which  is 
less  prominent  at  the  apex,  the  outer  and  posterior  extremities  of  the 
pectorals  are  rounder,  the  posterior  margins  are  more  convex,  the  disk 
is  broader  toward  the  ventrals,  and  the  tail  is  longer ;  in  pastinaca 
the  latend  and  hinder  angles  of  the  pectorals  and  the  lateral  angle  of 
the  ventarals  are  marked  by  blunted  comers.  A  single  small  rounded 
tubercle  on  the  middle  of  the  back.  There  are  specimens  in  the  col- 
lation from  'New  York,  Pensacola,  Bahia,  and  Rio  Janeiro.  A  young 
female  measured  from  snout  to  tail  7.1,  length  of  tail  11,  and  width  of 
pectorals  8.2  inches. 


Digitized  by  VjOOQIC 


70      CONTEIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY— IV. 

Basibatis  HASTATA. 

Tnjgan  hastata  DeKay,  New  York  Faima,  Fish.  p.  375,  pi.  65,  fig.  314  9 . 
Tnjgon  hasiata  Storer,  Syn.  Fish.  N.  Amer.  p.  261. 
Trggon  hasiata  Dum6ril,  Elasmobrauch.  p.  592. 

Disk  quadrangular,  about  one-fourth  wider  than  long ;  anterior  mar- 
gins nearly  straight,  meeting  in  a  blunt  angle  on  the  end  of  the  snout, 
curved  near  the  outer  angle  to  meet  the  slightly  convex  posterior  mar- 
gins ;  inner  borders  convex  5  outer  and  hinder  angles  rounded.  Ven- 
trals  almost  entirely  covered  by  the  pectorals,  hinder  margins  convex. 
Tail  more  than  one  and  a  half  times  the  length  of  the  disk,  low-keeled 
on  the  upper  side,  a  long,  broad  membranous  expansion  below,  Tough- 
ened with  small  asperities,  one  or  more  serrated  spines.  Body  smooth 
in  young,  very  old  with  scattered  small  asperities.  A  row  of  narrow 
compressed  tubercles  along  the  middle  of  the  back  and  on  the  ba«e  of 
the  tail ;  the  points  of  these  tubercles  are  depressed  and  directed  back- 
ward. On  each  sjjoulder,  parallel  with  the  median,  there  is  a  shorter 
row,  the  length  of  which  varies  according  to  the  age  of  the  individual. 
Mouth  with  three  papillae.  Jaws  with  more  curvature  than  those  of 
ccntrura  and  less  than  those  of  sahina.  Young  without  tubercles. 
Color  bluish  or  olivaceous  brown,  darker  on  dorsum  and  tail,  light  on 
lower  surface.  Measurement  of  a  young  specimen :  length  of  disk  8.5, 
width  10,  and  length  of  tail  14  inches.  An  adult  male  measured  20 
inches  across  the  pectorals  and  16  in  length  of  body.  The  museum  con- 
tains specimens  from  Florida,  Cuba,  Pernambuco,  and  Eio  Janeiro. 

Dasibatis  beevis. 

(Garman,  1880,  Bull.  Mns.  Comp.  Zool.  vi,  171.) 

Disk  quadrangular,  a  little  wider  than  long.  Anterior  margins  nearly 
straight,  curved  near  the  out^r  extremities  to  meet  the  convex  posteriors, 
meeting  in  a  blunt  angle  on  the  end  of  the  snout.  Outer  and  posterior 
extremities  of  pectorals  round,  without  traee  of  angles.  Ventrals  broad, 
truncate,  with  angles  rounded.  Tail  less  than  one  and  a  half  times  the 
length  of  the  disk,  tapering  to  an  acute  point,  depressed  as  far  as  to  the 
spine,  thence  compressed  to  the  end  of  the  cutaneous  fold,  and  round 
from  this  point  to  the  tip,  with  a  short  elevated  membraneous  expansion 
behind  the  spine,  and  a  longer  and  wider  one  on  the  lower  side,  extend- 
ing below  the  former  and  the  spine.  The  expansions  have  their  hinder 
extremities  opposed  5  they  end  quite  abruptly  and  are  widest  near  the 
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termination.  Mouth  with  five  papillae,  outer  small.  Teeth  small,  blunt. 
Upper  jaw  indented  in  the  middle;  lower  with  a  prominence  in  front, 
Disk  naked  in  the  young.  Adult  specimens  have  three  rows  of  tubercles 
on  the  middle  of  the  back  disposed  as  are  those  of  D.  hofttata,  A  large 
specimen  from  Payta  has  three  large,  erect,  broad-based  tubercles  in 
front  of  the  caudal  spine,  and  the  tail  rough  with  smaller  ones.  The 
riiort  rows  on  the  shoulders  contain  from  three  to  four,  and  probably 
increase  in  number  with  age,  as  is  the  case  with  the  closely  allied  Atlan- 
tic coast  species.  Color  light  grayish  or  olivaceous  brown,  reddish  near 
the  edges,  white  below,  with  round  spots  of  brownish  under  the  base  of 
the  tail.  Compared  with  D.  hastata  this  species  differs  in  the  shorter 
tail,  rounder  extremities  of  the  disk,  and  the  shape  and  size  of  the  tu- 
bercles and  membraneous  fins.  D.  hastata  has  no  expansion  on  the  top 
of  the  tail,  and  that  on  the  lower  side  is  very  long,  of  moderate  width, 
and  tapers  gradually.  Those  of  D.  brevia  are  comparatively  short  and 
broad;  they  rise  gradually  and  terminate  abruptly.  From  D.  sayi  this 
species  is  to  be  distinguished  by  the  great  development  of  the  caudal 
expan8ionS|  their  shape  and  length,  and  by  the  tubercles  on  shoulders 
and  tail.  A  large  female  measures  in  length  of  body  17,  tail  23,  and 
vidtk  of  pectorals  18  inches.  A  young  male  in  length  of  body  8.1,  tail 
12,  and  width  of  pectorals  9.2  inches.    Peru. 

Dasibatis  dipteeuba. 

(Jordan  &  Gilbert,  1880,  Proc.  U.  S.  Nat.  Mus.  31.) 

Disk  rhomboid,  slightly  broader  than  long  j  anterior  margins  nearly 
straight  forwards,  meeting  in  a  very  obtuse  angle;  posterior  margins 
curved ;  lateral  angles  rounded.  Tail  nearly  half  longer  than  disk,  with 
a  conspicuous  cutaneous  fold  below,  and  a  smaller  but  evident  one  above. 
Tipper  jaw  considerably  curved,  with  a  slight  convex  protuberance  in 
front,  which  fits  into  a  slight  emargination  in  the  lower  jaw,  which  is 
convex,  its  outlines  corresponding  to  the  curves  of  the  upper  jaw. 
Bands  of  teeth  wider  in  front  than  laterally.  Inside  of  mouth,  behind 
the  lower  jaw,  with  three  fleshy  processes.  Teeth  about  f  J;  about  8  in 
a  cross-series  in  the  upi)er  jaw,  and  10  in  the  lower.  Color  light  brown, 
wmewhat  marbled  with  darker,  but  without  distinct  spots ;  tail  black- 
irfi ;  belly  white.  Skin  everywhere  perfectly  smooth  in  the  young ;  adult 
^th  small  tubercles  along  the  back.  San  Diego,  Cal. 
Of  the  nine  species  enumerated  above  as  belonging  to  American 
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waters  one  has  been  described  from  the  Sandwich  Islands.  It  is  iu  view 
of  the  probability  of  its  occurrence  as  an  occasional  visitor  on  our  West- 
em  coasts  that  it  is  introduced. 

As  already  noticed,  in  Volume  VI,  page  172,  of  the  Bulletin  of  the 
Museum  of  Comparative  Zoology,  the  species  recently  described  by  Dr. 
Giinther,  Trygon  brackyurm  and  Trygon  reticulatuSj  belong  to  the  genus 
Foiamotrygon^  which  includes  the  peculiar  species  of  the  family  inhabit- 
ing the  rivers  of  South  America. 
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Class  IV.-PISCKS. 


{The  True  Fishes.) 

Skeleton  bony  or  cartHaginoas.  Skull  with  sutures ;  a  lower  jaw  pres- 
ent ;  membrane  bones  developed  in  connection  with  the  skull ;  gill- open- 
ings a  single  slit  on  each  side,  sometimes  confluent ;  gills  attached  to  bony 
arches,  normally  four  pairs  of  them,  their  outer  margins  free.  Median 
and  paired  fins  usually  developed ;  a  lyriform  shoulder-girdle.  Exo- 
skeleton  various.  Ova  comparatively  smalL  No  "claspers''.  Brain- 
differentiated  and  distinctly  developed.  Heart  developed,  divided  into 
an  auricle,  ventricle,  and  arterial  bulb. 

As  here  understood,  this  group  includes  the  great  majority  of  recent 
fishes,  and  is  equivalent  to  the  Teleostei,  Oanoidei,  and  Dipnoi  of  most 
recent  writers,  the  Actinopterij  Crossopterygiaj  and  Dipnoi  of  Professor 
Cope.  Omitting  all  notice  of  the  Dipnoi  and  the  Crossopterygia^  all  the 
members  of  which  groups  are  extralimital  and  confined  to  the  fresh  waters 
of  the  tropics,  it  will  be  convenient  to  divide  the  American  representa- 
tives of  the  class  of  Pisces  into  four  series  or  subclasses — Chondrosteiy 
HoJostei,  Physostomij  and  Phtisoclisti,  the  first  and  second  including  most 
of  the  Ganoidei  of  Miiller,  the  second  and  third  the  Teleostei.  These 
groups  are  evidently  of  unequal  value,  the  Physostomi  and  the  Physo- 
cHsti  being  very  intimately  connected,  and  the  relations  of  the  Holostei 
with  the  Physostomi  are  probably  more  intimate  than  their  relations 
with  the  other  Ganoids,  as  has  been  shown  by  Professor  Cope.  Never- 
theless,  these  groups  exist  in  nature,  and  their  recognition  under  one 
wune  or  another  is  convenient. 

ANALYSIS  OF  THE  SUBCLASSES  OF  PISCES. 

«.  Arterial  bulb  mascalar,  with  numerous  valves ;  optic  nerves  forming  a  chiasma ; 
ventral  fins  abdominal ;  air-bladder  with  a  duct ;  tail  heterocercal. 

(Series  Ganoidei.*) 
y  Ventral  fin  with  an  entire  series  of  basilar  segments ;  skeleton  cartilaginous. 

Chondrostei. 
H.  Ventral  fin  with  the  basilar  segments  rudimental;  skeleton  bony..  Holostei. 

*  yivoc,  splendor ;  from  the  enamelled  scales. 
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aa.  Arterial  bulb  with  a  pair  of  opposite  valves ;  optic  nerves  not  forming  a  cbiasma. 

(Series  Tkleostei.*^) 
c.  Air-bladder  (if  present)  connected  by  an  air-dnct  with  the  stomach  or 
oesophagns ;  ventral  fins  (if  present)  abdominal,  iSieir  basilar  segments 
rudimental,  usually  without  spines ;  parietal  bones  usually  united. 

Physostoml 
CO,  Air-bladder  without  duct ;   ventral  fins  (if  present)  usually  thoracic  or 
jugular,  without  basilar  segments ;  spines  usually  present,  at  least  in  the 
dorsal  and  ventral  fins ;  parietal  bones  separated  by  the  supraoccipital. 

PUYSOCUSTI. 


ARTIFICIAL  KEY  TO  THE  FAMILIES  OF  PISCES. 

The  following  key  is  intended  simply  to  facilitate  the  identification  of 
species*  'No  attempt  is  made  to  indicate  the  natural  characteis  or  rela- 
tions of  the  families,  and  only  those  species  of  any  group  which  occur 
within  the  limits  of  the  United  States  are  taken  into  consideration. 

L—VENTRAL  FINS  PRESENT,  ABDOMINAL. 

*  Dorsal  iins  2,  the  anterior  chiefly  of  soft  rays,  the  posterior  adipose. 
A.  Body  naked. 
B.  Head  with  4  to  8  long  barhels ;  dorsal  and  pectoral  fins  each  with  a  spine. 

SiLURIDJB,  29. 
BB.  Head  without  barbels ;  fins  without  spines. 

C.  Teeth  strong ;  dorsal  fin  many-rayed ALEProosAURiD^,  40, 

CC.  Teeth  minutej  dorsal  fin  short Sternoptychid^,  43. 

AA.  Body  scaly. 

D.  Teeth  broad,  incisor-like Characinii>2B,  32. 

DD.  Teeth  (if  present)  pointed. 
E.  Margin  of  upper  jaw  formed  by  the  premazillaries  alone. 
F.  Dorsal  fin  nearly  median. 

G.  Body  with  phosphorescent  spots ScoPSUDiE,  42. 

GG.  Body  without  phosphorescent  spots. 
H.  Head  scaly;  scales  cycloid;  teeth  cardiform......ScoPELn>^,  42. 

HH.  Head  naked;  scales  ctenoid ;  teeth  villiform..PERCOP8iD-«:,  47, 
FF.  Dorsal  fin  posterior ;  teeth  unequal ;  body  elongate . .  Paralepid^/41. 
EE,  Margin  of  upper  jaw  formed  by  maxillaries  i>08teriorly. 
J.  Body  with  phosphorescent  spots;  gill-rakers  none. 

CHAUUODONTIDiE,  44. 

J  J.  Body  without  phosphorescent  spots ;  gill-rakers  present.  * 

SALMONIDiE,  46. 
Dorsal  fin  single,  preceded  by  free  spines. 

K.  Body  scaleless,  naked  or  with  bony  plates. 
L.  Ventral  fins  1, 1,  the  spine  strong ;  snout  moderate. 

GASTEROSTEIDiE,  64. 

LL.  Ventral  fins  I,  5,  the  spine  slender;  snout  prolonged. 

AULORHYNCHID^,  63. 

EE.  Body  scaly ;  snout  tubular Aulostomatid^,  62. 


•• 


•  TkXeoCf  perfect ;  bariov,  bone. 
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•••  Dorsal  fins  2,  the  anterior  of  spines  only,  the  posterior  chiefly  of  soft  rays. 

M.  Pectoral  fin  with  5  to  8  lowermost  rays  detached  and  fila- 
mentous   POLYNEMID^,  68. 

MM.  Pectoral  fin  entire. 
N.  Snout  tubular,  bearing  the  short  jaws  at  the  end ;  body 

compressed Centriscid^,  60. 

KN.  Snout  not  tubular. 
O.  Teeth  strong,  unequal;  lateral  line  present. 

SPHYB^NIDiE,  67. 
00.  Teeth  small  or  wanting;  lateral  line  obsolete. 
P.  Dorsal  spines  4,  stout ;  anal  spines  3 . .  Mcgilid^,  65. 
PP.  Dorsal  spines  4  to  8,  slender ;  anal  spine  single. 

Atherinidje:,  66. 
****  Dorsal  fin  soft-rayed,  followed  by  a  series  of  detached  finlets. 

SCOMBERESOCID^,  57. 

•••••  Dorsal  fin  single,  of  soft  rays  only  or  with  a  single  spine, 
a.  Tail  evidently  heterocercal. 
b.  Body  naked ;  snout  with  a  spatulate  blade ;  mouth  wide,  without  barbels. 

POLYODONTID^,  25. 

hb.  Body  with  5  series  of  body  shields ;  mouth  inferior,  toothless^  preceded  by  4 

barbels AciPENSERiDiB,  i^. 

lihb.  Body  scaly. 
c  Scales  cycloid ;  a  broad  bony  gular  plate ;  dorsal  fin  many-rayed. 

AMIIDiE,  28. 

oc.  Scales  ganoid ;  no  gular  plate ;  dorsal  fin  short LEPiDOSTEiDiE,  27. 

do.  Tail  not  evidently  heterocercal. 
<f.  Body  naked, 
e.  Throat  with  a  long  barbel ;  no  caudal  filament ;  mouth  large. 

Stomiatidje,  45. 
ee.  Throat  without  barbel ;  caudal  fin  with  a  long  filament ;  mouth  small. 

FlSTULABIIDiE,  61. 

eee.  Throat  without  barbel ;  no  caudal  filament ;  gill  membranes  joined  to 

the  isthmus , Cypjunidje,  31. 

dd.  Body  scaly. 

/.  Pectoral  fins  inserted  near  the  axis  of  the  body ;  lower  pharyngeal 

bones  fully  imited ;  lateral  line  along  the 

sides  of  the  belly..  .Scomberesocid^,  57. 

//»  Pectoral  fins  inserted  below  the  axis  of  the  body ;  lower  pharyngeals 

separate. 

g.  Vent  in  front  of  ventral  fins;  eyes  concealed Amblyopsid^,  48. 

gg,  Yent  behind  ventral  fins;  eyes  normal. 
K  Head  scaly,  more  or  less. 
♦.  Upper  jaw  not  protractile,  its  lateral  margin  formed  by  the 
maxiilaries. 

j.  Teeth  cardiform;  jaws  depressed,  prolonged EsociD<ffl,  51. 

jjj.  Teeth  villiform ;  jaws  short UMBRiDiB,50. 

a.  Upper  jaw  protractile,  its  margin  formed  by  premaxillaries 

alone Cypbinodontid^,  49. 

kh.  Head  naked. 

k.  Gill-opening  separated  by  an  isthmus;  mouth  toothless; 
lower  pharyngeals  falciform. 

Z.  Dorsal  fin  with  a  serrated  spine Cyprinidje,  31. 

II.  Dorsal  fin  without  serrated  spine, 
fli.  Dorsal  fin  with  (usually)  less  than  10  (developed)  rays; 
pharyngeal  teeth  few  (less  than  8). 

Cyprinid^,  31. 
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mm.  Dorsal  fiu  with  (usnally)  more  than  10  rays ;  pharyngeal 

teeth  numerous CatostomiDjE,  30. 

kk.  Gill-openings  not  separated  by  an  isthmus ;  lower  pharyn. 
geal  bones  not  falciform. 
•.  Throat  without  barbel  f  no  phosphorescent  6x>ot8. 
o.  Lateral  line  present, 
jj.  Lower  jaw  with  a  gular  plate;  teeth  villiform; 

fins  with  scaly  sheaths Elopid^,  36. 

pp.  Lower  jaw  without  gular  plate. 

q.  Tongue  with  canine  teeth ;  maxillary  extendiug 

beyond  eye Hyodontid^,  35. 

qq.  Tongue  without  canines, 
r.  Mouth  black  within ;  teeth  all  pointed. 

Alepocephalid-e,  33 
tr.  Mouth  pale  within ;  teeth  on  roof  and  floor  of 
mouth  blunt  and  granular.  .Albulid^,  34. 
00.  Lateral  line  obsolete. 

s.  Lower  jaw  much  shorter  than  upper. 
U  Mouth   small,  toothless;    maxillary  not 
reaching  bej'ond  eye . .  Dobosomatid^,  38. 
tt  Mouth  very  wide,  the  maxillary  reaching 

much  beyond  eye Engraulid,^,  39. 

88,  Lower  jaw   scarcely  shorter  than  upper; 

maxillary  compound ClupeiDjE,  37. 

nn.  Throat  with  a  long  barbel ;  sides  with  phosphores- 
cent spots Stomiatid^,  45. 

n.— VENTRAL  FINS  PRESENT.  THORACIC  OR  JUGULAR. 

A.  Eyes  nnsymmetrical,  both  on  the  same  side  of  the  head Fleuhonectidjb,  123. 

AA.  Eyes  symmetrical. 
B«  Gill-openings  in  front  of  the  pectoral  fins. 
C  Body  more  or  less  scaly  or  armed  with  bony  plates. 
D.  Ventral  fins  completely  united ;  gill  membranes  joined  to  the  isthmus. 

GoBtipjB,  104. 
DD.  Ventral  fins  separate. 
E.  Ventral  rays  I,  5. 
F.  Suborbital  with  a  bony  stay,  which  extends  across  the  cheeks  to  or  to- 
ward   the    preopercle;    cheeks 
sometimes  entirely  mailed. 
G.  Pectoral  fin  with  2  or  3  lower  rays  detached  and  firefe. 

Trigijdje,  108. 
GG.  Pectoral  fin  entire.  * 

H.  Slit  behind  fourth  gill  small  or  wanting. 

I.  Anal  spines  3 ScoRP^NiDiB,  106. 

II.  Anal  spines  obsolete Cottid^e,  107. 

HH.  Slit  behind  fourth  gill  large Chirid^b:,  105. 

FF.  Suborbital  stay  wanting ;  cheeks  not  mailed. 

J.  Spinous  dorsal  transformed  into  a  lamellated  sucking  disk. 

ECHENEIDIDiE,  70. 

JJ.  Spinous  dorsal  (if  present)  not  transformed  into  a  sucking  disk. 
K.  Dorsal  spines  all  or  nearly  all  disconnected  from  each  other. 

L.  Body  elongate,  terete Ejjlcatid^,  71. 

LL.  Body  oblong  or  ovate,  compressed. 
M.  Caudal  peduncle  very  slender,  the  fin  widely  forked. 

Carangid^,  75. 
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MM.  Caudal  peduncle  stontish,  the  fin  little  forked. 

Strom ATEiD^,  77. 
KK.  Dorsal  spines  (if  present)  all,  or  most  of  them,  connected  by 

membrane. 
N.  Pectoral  fin  with  4  to  9  lowermost  rays  detached  and 

filiform POLYNKMIDJE,  G8. 

NN.  "Pectoral  fin  entire.  % 

O.  Dorsal  and  anal  with  detached  finlets. 

P.  Anal  preceded  by  2  free  spines Carangid^,  75. 

PP.  Anal  not  preceded  by  2  free  spines. 

SCOMBRID^,  74. 
00.  Dorsal  and  anal  without  finlets. 

Q.  Lateral  line  armed  posteriorly  with  keeled  plates ; 
2  free  anal  spines. 

CARANGIDiE,  75. 

QQ.  Lateral  line  unarmed. 
E.  Throat  with  2  long  barbels  (placed  just  behind 

chin) MULUD^,  95. 

BE.  Throat  without  long  barbels. 
S.  Vomer  with  teeth. 
T.  Dorsal    fin    continuous,   without    distinct 
spines. 
U.  Caudal  fin  deeply  forked;    no  pseudo- 
branchite . .  .CoKYPn^NiDiE,  78. 
UU.  Caudal  fin  rounded;   pseudobranchiie 

present IcosTEiDiE,  101. 

TT.  Dorsal  fin  with  a  differentiated  spinous 

part. 

V.  Gill  membranes  joined  to  the  isthmus ; 

no  lateral  line. ..  Godiidje,  104. 

VV.  Gill  membranes  free  from  the  isthmus. 

W.  Eyes  lateral. 

X.  Anal  fin  preceded  by  2  free  spines. 

-  Scales  cycloid,  minute. 

Carangidje^  75. 

—  Scales  ctenoid,  moderate. 

POMATOMIDiE,  76. 

XX.  Anal  fin  not  preceded   by  free 
spines. 

Y.  Tail  keeled CARANGIDIE,  75. 

YY.  Tail  not  keeled. 
Z.  Anal  spines  none. 

Skrranid^,  86. 
ZZ.  Anal  spines  1  or  2. 

•Scales large, deciduous;  mouth  nearly  vertical Apogonid^,  89. 

"Scales  smaller,  adherent;  mouth  nearly  horizontal. 

t  Anal  ravs  more  than  20 Pomatomid^,  76. 

ftAnalriys  less  than  20 - PERCiDiE,  85. 

ZZZ.  Anal  spines  3. 

t  Pseudobranchiffi  small,  glandular,  covered  by  skin Cextrarchid^,  84. 

U  PsendobranchiflB  large,  exposed. 

t  Front  teeth  incisor-like,  compressed Sparid^,  88. 

t^  Front  teeth  all  pointed ;  no  incisors. 
^  Maxillary  slipping  under  preorbital  for  its  whole  length. 

PRISTlPOMATIDiE,  87. 
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J  J  Maxillary  not  slipping  nnder  preorbital  ]»08teriorly SEiiRAiaD^,  86. 

ZZZZ.  Anal  spines  4  to  10. 

CENTRABCHIDiB,  84. 

WW.  Eyes  superior;  mouth  nearly  verti- 
cal   Uranoscopid^,  103. 

88.  Vomer  witiiout  teeth. 

a.  Tail  with  a  strong  spine  on  each  side;  teeth  incisor-like Tbututdidje,  99. 

00.  Tail  without  spino. 
-     b.  Anal  preceded  by  2  free  spines ;  gill  memhnuies  free  from  isthmus. 

CARANGIDiE,  75. 
hh.  Anal  without  firee  spines, 
c.  Teeth  setiform ;  soft  parts  of  vertical  fins  completely  scaly ;  body  compressed 

and  elevated;  anal  spines 3  or  4. 

d.  Dorsal  fin  continuous CttfiTODONTEDfi,  98. 

dd.  Dorsal  fin  deeply  notched Ephippidje,  97. 

oc.  Teeth  not  setiform. 

«.  Lateral  line  obsolete. 

/.  Gill  membranes  Joined  to  the  isthmus I GOBiiDiE,  104. 

ff.  Gill  membranes  free  from  the  isthmus CENTRARCHiD^y  84. 

ee.  Lateral  line  present. 

g.  Dorsal  fin  without  distinct  spines;  no  anal  spines Icosteid^,  101. 

gtf.  Dorsal  fin  with  distinct  spines. 
h.  Anal  spines  1  or  2. 
t.  Lateral  line  interrupted ;  no  slit  behind  fourth  gilL 

POMACENTRID^y  96. 

a.  Lateral  line  complete,  extending  to  the  tip  of  the  caudal  fin ;   head 

scaly ScLENiD^,  91. 

Hi,  Lateral  line  complete,  extending  to  the  base  of  the  caudaL 
j.  Upper  jaw  with  posterior  canines ;  dorsal  fin  continuous. 

Tkacuinidje,  102. 

Jj.  Upper  jaw  without  canines ;  dorsal  fins  2 Percid^,  85. 

kh.  Anal  spines  3. 
i.  Anal  with  more  than  15  soft  rays. 

j.  Preoperole  entire .*.  Embiotocidje,  93. 

jj.  Preopercle  serrate 8tromateu>2E,  77, 

a.  Anal  with  less  than  15  soft  rays. 
k.  Dorsal  spines  9  or  10. 

/.  Cheeks  and  opercles  scaly Gerrid^,  92. 

II,  Cheeks  and  opercles  chiefly  naked Labrit)^,  95. 

kk.  Dorsal  spines  11  to  15. 

m.  Upper  jaw  with  posterior  canines >.Labrid^,  95. 

mm.  Upper  jaw  without  posterior  canines. 

•  Jaws  with  incisors  or  molars,  or  both 8paridjs^  88. 

♦*  Jaws  with  pointed  teeth  only Pristipomatid^,  87. 

kkk.  Dorsal  spines  17  or  more ;  anterior  teeth  canine-Uke. 

IiABRIDJE,  95. 

hhh.  Anal  spines  6 Cichudjb,  94. 

EE.  Ventral  rays  more  than  I,  6. 

'  n.  Caudal  fin  wanting;  scales  spinous.. MacruriDjE,  121. 

ftfi.  Caudal  fin  well  developed. 

0,  Tail  isocercal ;  ventrals  jugular GADiDiB,  120. 

00.  Tail  diphycercal. 
p.  Ventral  rays  about  15;  dorsal  fin  single,  elevated. 

Lampridid^,  80. 
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pp.  Ventral  rays  about  I,  7.  * 

q.  Dorsal  spines  3  or  4;  vent  anterior. 

Aphredoderidjb,  83. 
qq.  Dorsal  spines  about  11 ;  vent  normal ;  scales 
large,  very  rough. 

BERYdDiE,  82. 
qqq.  Dorsal  spines  about  10 ;   vent  noimal ;   scales 

minute Zenidje,  81. 

KEE.  Ventral  fins  with  or  without  spine ;  the  number  of  soft  rays  less  than  5. 
r.  Dorsal  iin  composed  of  spines  only. 

$,  Dorsal  fin  extremely  high Bramtd^e,  79. 

w.  Dorsal  fin  low Blenniidjs:,  112. 

IT.  Dorsal  fin  of  spines  anteriorly,  of  soft  rays  pos. 
teriorly. 
U  Pectoral  fins  entire, 
w.  Body  entirely  covered  with  series  of  bony 

plates TvtiQiADM,  108. 

%%.  Body  not  mailed. 
V.  Suborbital  with  a  bony  stay. 

COTTIDJE,  107. 

rr.  Suborbital  without  bony  stay. 

Blennudje,  112. 
U,  Pectoral  fin  divided  to  the  base  in  two  un- 
equal parts Triglid^,  108. 

ITT.  Dorsal  fin  of  soft  rays  anteriorly,  of  low  spines 

posteriorly ZoARCiDiB,  115. 

rrrr.  Dorsal  fin  of  soft  rays  only. 

w.  Dorsal  fin  very  short ;  body  mailed. 

TRIGUDiE,   108. 

KW.  Dorsal  fin  very  long;    body  with 
small  scales. 
OE.  Dorsal  and  anal  joined  to  the  cau- 
dal ;  pseudobranchisB  present. 
y,   GiU  membranes  joined  to  the  isth- 
mus  ZOARCID^,  115. 

yy.  Gill   membranes  free  from  the 

isthmus OPHiDiiDiE,  118. 

ex.  Dorsal  and  anal  free  from  the  cau- 
dal or  nearly  so;   no  pseudo- 
branchisB. 
e.  Tail  isocercal ;  chin  usually  with 

a  barbel GADiDiE,  120. 

jtjt.  Tail  diphycercal,  no  barbel. 

Brotulid^,  119. 
CC.  Body  scaleleas,  smooth  or  armed  with  tubercles,  prickles,  or  scattered  bony 

plates.* 
*Brea0t  with  a  sucking  disk. 

A.  Gill  membranes  fr'ee  from  the  isthmus  ;  no  spinous  dorsal GoBiESOcmiB,  111. 

AA.  Gill  membranes  Joined  to  the  isthmus. 

B.  Skin  smooth Liparididje,  109. 

BB.  Skin  with  tubercles  or  spines CYCLOPTERiDiB,  110. 

**  Breast  without  sucking  disk. 

C.  Vontrals  completely  united Gobiid^,  104. 

CC.  Ventrals  separate. 
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D.  'Dorsal  and  anal  fins  followed  by  finlets. 

E.  Free  anal  spines  2 CARANGIDiE,  75. 

EE.  Free  anal  spines  none ScoMBRiDiB,  74. 

DD.  Dorsal  and  anal  without  finlets. 

F.  Upper  jaw  prolonged  into  a  **  sword " Xiphiu)^,  72. 

FF.  Upper  jaw  not  prolonged  into  a  sword. 

G.  Suborbital  with  a  bony  stay Cottidje,  107. 

GG.  Suborbital  without  bony  stay. 
H.  Anal  fin  absent ;  caudal  fin  rudimentary  or  directed  upward. 

Trachyptebid-e,  100. 
HH.  Anal  fin  present ;  caudal  developed. 

I.  Ventral  rays  less  than  I,  5. 

J.  Dorsal  spines  none  at  all ;  lateral  line  with  prickles. 

ICOSTEID-E,  101. 

J  J.  Dorsal  spines  very  few  (less  than  6) Batkachid^,  114. 

J  J  J.  Dorsal  spines  numerous Blenniid^,  ll!;i. 

II.  Ventrals  thoracic,  I,  5,  or  more.     ^ 

K.  Dorsal  with  a  series  of  bony  plates  at  base Zenidje,  81. 

KK.  Dorsal  without  bony  plates  at  base. 

L.  Anal  preceded  by  2  free  spines CarangiDjE,  75. 

LL.  Anal  without  free  spines Trachinid^,  102. 

BB*  Gill-openings  small,  behind  the  pectoral  fins,  which  are  more  or  less  pedic- 

ulate. 
M.  Gill-openings  in  or  behind  upper  axil  of  pectorals; 
mouth  small — Maltheid^,  126. 
MM.  Gill-openings  in  or  behind  lower  axil ;  mouth  large. 
N.  Head  compressed ;  no  pseudobranchise. 

Antennariid^,  125. 
NN.  Head  depressed  ;  pseudobranchise  present. 

LOPHIIDJB,  124. 

III.— VENTRAL  FJNS  ENTIRELY  WANTING. 

A.  Gill-openings  ventral,  confluent  in  a  longitudinal  slit ;  body  eel-shaped. 

SYNAPHOBRANCHlDiE,  54. 

B.  Gill-openings  lateral,  or  not  confluent. 
C.  Gill  membranes  united  to  the  isthmus  (i.  c,  gill-openings  separated  by  an 

isthmus). 
D.  Dorsal  fin  single,  of  spines  only. 

E.  Mola;*  teeth  present ANARRHiCHADiDiE,  113. 

EE.  Molar  teeth  none , Blenniid^,  112, 

DD.  Dorsal  fins  two,  anterior  spinous,  posterior  soft ;  tooth  incbor-like. 

Balistidje,  128. 
DDD.  Dorsal  fin  undivided,  the  spines  feeble  or  none. 
E.  Snout  tubular,  bearing  the  short,  toothless  mouth  at  its  end ;  body  mailed. 
F.  Caudal  Qn  p^*esent  j  head  in  the  line  of  the  axis  of  the  body. 

Syngnathid^,  58. 
FF.  Caudal  fin  wanting ;  head  not  in  line  of  axis  of  body. 

UlPPOCAMPIDiB,  59. 
,  EE.  Snout  npt  tubular. 

G.  Body  elongate,  eel-shaped, 
H.  Pectoral  fins  wanting. 

I.  Gill-openings  very  small Murjsnid^,  52. 

II.  Gill-openings  moderate , ANGUiLUDiE,  53. 

HH.  Pectoral  fins  present. 
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J.  Jaws  attenuate,  forming  a  long,  snipe-like  beak. 

Nemichthtidjs,  56. 
JJ.  Jaws  not  attenuate. 

K.  Tail  tapering  into  a  filament Saccopharyngidje,  54. 

KK.  Tail  not  filamentous, 

M.  Maxillaries  and  premaxillaries  distinct ZoARCiDiB,  115. 

MM.  Maxillaries  and  premaxillaries  more  or  less  coalescent 

-with  vomer  and  palatines. 

ANGUILLIDiB,  53. 

GG.  Body  not  eel-shaped. 

N.  Breast  with  a  sucking  disk. 

O.  Skin  smooth LiPARiDiDiE,  109. 

OO.  Skin  tubercular CYCLOPTERiDiE,  110. 

KK.  Breast  without  sucking  disk. 

P.  Teeth  in  eacl^^  confiuent  into  one. 

Q.  Body  compiled,  rough ORTHAGORisciDiS,  131. 

QQ.  Body  not  compressed,  spinous. .  DiODOXTiD-fi,  130. 
PP.  Teeth  in  each  jaw  confluent  into  two. 

TETRpDONTIDiB,  129. 

PPP.  Teeth  separate. 

R.  Bodyenvelopedinabonybox...08TRACiiDJB,127. 

BR.  Body  not  mailed Strom ATEiDiS,  77. 

CC.  CUn  membranes  free  firom  the  isthmus. 

S.  Vent  at  the  throat. 
T.  Vertical  fins  confluent ;  body  eel-shaped. 

FiBRASFERIDiE,  117. 

TT.  Vertical  fins  separate ;  body  oblong. 

Amblyopsidjb,  48. 
SS.  Vent  posterior. 

U.  Caudal  fin  wanting ;  body  naked. 
,  Trichiurid^,  73, 

UU.  Caudal  fin  present. 
V.  Upper  jaw  prolonged  into  a  sword. 

XiPHiiD^,  72. 
W.  Upper  jaw  not  prolonged  into  a  sword. 
W.  Body  ovate,  much  compressed. 

STROMATEIDiS,  77. 

WW.  Body  oblong  or  elongate. 
X.  Gillmembranes  broadly  united;  teeth 
present. 
Y.  Dorsal  fin  of  spines  only. 

Blenniid^,  112. 
TY.  Dorsal  fin  of  soft  rays  only. 

CONGROGADIDiE,  116. 

TYY.  Dorsal  fins  2,  anterior  spinous, 

posterior  soft CoTTiD-ffi,  107. 

XX.  Gill  membranes  separate. 

Z.  Jaws  toothless,  the  lower  jaw 
projecting. . . .  AMMODYTiD-ffl,  69. 
ZZ.  Jaws  with  teeth,  lower  not  pro- 
jecting.... Ophidud  A,  lis. 
BolL  TSat.  Has.  No.  16 6 
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Subclass  CHONDROSTEI. 

{TJie  Sturgeons.) 

Skeleton  partly  cartilaginous.  Ventral  fin  abdominal,  with  an  entire 
Beries  of  basilar  segments.  N*o  suboperculum  or  preoperculum.  Branchi- 
ostegals  (single  or)  wanting ;  a  praecoracoid  arch ;  no  symplectic  bone. 
Mesopterygium  distinct ;  interclavicles  present.*  Arterial  bulb  with 
several  pairs  of  valves.  Optic  nerves  forming  a  chiasma.  Intestine 
with  a  spind  valve.  Air-bladder  connected  by  a  duct  with  the  oesopha- 
gus. Tail  heterocercal,  its  fin  with  fulcra.  Skin  naked  or  armed  with 
bony  plates.    This  group  comprises  two  orders. 

(Order  Chondrostei  GUuther,  viii,  332-347.    x^^P<^^f  cartilage ;  bartovy  bone.) 

ANALYSIS  OF  ORDERS  OF  CHONDROSTEI. 

* MaxUlary  and  interopercle  obsolete;  skin  naked;  brancbihyals  cartilaginous;  air- 
bladder  cellular  Selachostomi,  G. 

**  Maxillary  and  interopercle  present ;  skin  with  bony  shields ;  branch ihyals  osseous ; 
air-bladder  simple Glaniostomi,  H. 

Oedee  g -selachostomi. 

{The  Paddle-fishes.) 

A  praecoracoid  arch ;  no  symplectic  bone ;  premaxillary  forming  mouth 
border ;  no  suboperculum^  preoperculum,  nor  interoperculum ;  mesop- 
terygium distinct;  basihyals  and  8Ui>erior ceratohyal not  ossified;  inter- 
clavicles present;  maxillaries  obsolete;  branchihyals  cartilaginous. 
This  order  contains  but  one  family,  Polyodontidce.  {ffeXdxr)^  shark ;  in6pLay 
mouth.) 

Family  XXV.— POLYODONTID^. 

{The  Paddle-fishes.) 

Body  fusiform,  little  compressed,  covered  with  mostly  smooth  skin. 
Snout  prolonged,  expanded  into  a  thin,  flat  blade,  the  inner  portion 
formed  by  the  produced  nasal  bones,  the  outer  portion  with  a  reticulate 
bony  frame- work,  the  whole  somewhat  flexible.  Mouth  broad,  termi- 
nal, but  overhung  by  the  spatulate  snout,  its  border  formed  by  the  pre- 
maxillaries,  the  maxillaries  being  obsolete.    Jaws  with  many  fine  decid- 

*  The  osteological  characters  here  and  elsewhere  in  this  work  are  mostly  taken  fix>m 
Cope's  **  Coutribntion  to  the  Ichthyology  of  the  Lesser  Antilles''.  Trans.  Am.  PhiL 
8oc.  1870. 
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noos  teeth.  Similar  teeth  on  the  palatines.  ITo  tongue.  Spiracles 
present.  Opercalum  rudimentary^  its  skin  produced  behind  into  a  long, 
acute  flap.  No  pseudobranchise  nor  oi)ercular  gill.  Gills  4J.  Gill- 
rakers  long,  in  a  double  series  on  each  arch,  the  series  divided  by  a  broad 
membrane.  Gill  membranes  considerably  connected,  ft^e  from  the  isth- 
mus. A  single  broad  branchiostegal.  'So  barbels.  Nostrils  double,  at 
base  of  blade.  Lateral  line  continuous,  its  lower  margin  with  short 
branches.  Dorsal  fin  well  back,  of  soil  rays  only.  Anal  similar,  rather 
fmher  back.  Tail  heterocercal,  the  lower  caudal  lobe  well  developed, 
80  that  the  fin  is  nearly  equally  forked.  Sides  of  the  bent  portion  of  the 
taU  armed  with  small  rhombic  plates.  Caudal  fin  with  fulcra.  Pec- 
torals moderate,  placed  low.  Ventrals  abdominal,  many-rayed.  Air- 
bladder  cellular,  not  bifid.  Pyloric  coBca  in  the  form  of  a  short,  broad, 
branching,  leaf-like  organ.    Intestine  with  a  spiral  valve. 

Two  genera  known,  Polyodon  and  PsephuruSj  each  of  one  species.  Sin- 
gular fishes,  inhabiting  the  fresh  waters  of  the  United  States  and  China. 
They  feed  chiefly  on  mud  and  minute  organisms  contained  in  it,  stirring 
it  up  with  the  spatulate  snout. 

(PolyodonUda  Gttnther,  yiU,  346-347.) 

*GiU-rakeis  very  fine  and  nnmeTons;  caudal  folcra  small  and  nnmerons. 

Polyodon,  46. 

46.-POLTODOIV  Lac^pMe. 
PoMle-fishea. 

(Spatularia  Shaw :  Platirastra  Le  Snenr.) 

Uc^pMe,  Hist  Nat  Poiss.  i,  402,  1798:  type  "Polyodon  feuille'^  =  P.  folium  Bloch.) 
Gill-rakers  exceedingly  numerous,  very  slender ;  spatula  broad.    Cau- 
dal fulcra  13  to  20  in  number,  of  moderate  size.    Bivers  of  the  United 
States.    (xo;iuc,many;  <55a»v,  tooth.) 

YS.  p.  spaUmla  (Walb.)  J.  &  Q.-^PatUUe-flsh  ;  Spoon-hill  Cat;  Duck-hill  Cat 

Color  oliTaceous,  rather  pale.  Opercular  flap  very  long,  nearly  reach- 
ing to  ventrals.  Spatula  broad.  Premaxillary  extending  far  behind 
the  small  eye-  Skin  smooth,  or  nearly  so,  except  the  rhombic  plates  on 
the  sides  of  the  tail.  Yentrals  near  the  middle  of  the  body;  dorsal 
well  behind  them;  anal  mostly  behind  the  dorsal,  and  somewhat 
larger;  these  fins  somewhat  falcate.  Fin-ra^s  slender.  Spiracle  with 
a  minute  barbel.  Isthmus  papillose  in  the  young.  Spatula  2^  to  4  times 
in  length*  Whole  head,  with  opercular  flap,  mpre  than  half  length. 
Head,  without  spatula  or  flap,  about  6.    D.  50-60;  A.  60-65;  V.  45* 
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L.  5-6  feet.    Mississippi  Valley  and  rivers  of  the  Southern  States ;  gen- 
erally abundant. 

(SqualuB  BpathulaWalhfiJunf  Artedi  Pise.  1792,  522;  "Polyodon  fimille^  Lac^pMe, 
Hist.  Nat.  Poiss.  i,  402:  P.  folium  Schneider  ed.  Bloch,  Syst.  Ichth.  457:  Spatularia 
reticulata  Shaw,  Gen.  Zool.  1804,  v,  362 :  Platiroatra  €dentula  (adalt)  Le  Sneor,  Joiini. 
Acad.  Nat.  ScL  Phila.  227 :  P.  folium  Gttnther,  346.) 

Oedeb  H.-GLANIOSTOMI. 

{The  Sturgeons.) 

A  prsecoracoid  arch.  "No  symplectio  bone.  Maxillary  present.  No 
suboperculum  or  preoperculum.  Interoperculum  present.  Mesoptery- 
gium  distinct.  Interclavicles  present.  Basihyals  and  superior  cerato- 
hyal  not  ossified.  Branchihyals  osseous.  This  group  is  composed  of  the 
single  family  Aclpenseridce.    (r^avt^j  a  cat-fish,  Silurus ;  (rrdfiay  mouth.) 

Family  XXVL— ACIPENSERID^. 

(The  Stwrgeam.) 

Body  elongate,  subcylindrical,  armed  with  five  rows  of  bony  bucklers, 
each  with  a  median  carina  which  terminates  in  a  spine.  A  median  dor- 
sal series,  and  a  lateral  and  abdominal  series  on  each  side,  the  abdomi- 
nal series  sometimes  deciduous.  Between  these  the  skin  is  rough,  with 
small  irregular  plates.  Snout  produced,  depressed,  conical  or  subspat- 
ulate.  Mouth  small,  inferior,  protractile,  with  thickened  lips.  No 
teeth.  Four  barbels  in  a  transverse  series  on  the  lower  side  of  the 
snout  in  front  of  the  mouth.  Eyes  small;  nostrils  large,  double,  in  front 
of  eye.  Gills  4.  An  accessory  opercular  gilL  Gill  membranes  united 
to  the  isthmus.  No  branchiostegals.  Maxillary  bone  distinct  from  the 
premaxillary.  Head  covered  with  bony  plates  united  by  sutures.  Fin- 
rays  slender,  all  articulated.  Vertical  fins  with  falcra.  Pectorals 
placed  low.  Ventrals  many-rayed,  behind  middle  of  body.  Dorsal 
placed  posteriorly.  Anal  somewhat  behind  it,  similar.  Tail  heterocer- 
cal,  the  lower  caudal  lobe  develoi>ed.  Air-bladder  large,  simple,  con- 
nected with  the  oesophagus.  Pseudobranchiie  small  or  obsolete.  Stom- 
ach without  blind  sac.  Eectum  with  a  spiral  valve.  Pancreas  divided 
into  pyloric  appendages. 

Large  fishes  of  the  seas  and  fresh  waters  of  northern  regions.  Most 
of  the  species  are  migratory,  like  the  salmon,  which  are  found  in  the 
same  waters.  Genera  2,  species  about  20,  although  more  than  five 
times  that  number  have  been  described.    The  American  species  especi- 
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ally  have  been  unduly  multiplied,  particularly  by  Auguste  Dum^ril, 
who  has  found  upwards  of  forty  of  them  in  the  museum  at  Paris. 
The  actual  number  of  American  sturgeons  does  not  exceed  7,  and  is 
more  likely  still  less.  The  changes  with  age  are  considerable;  the  snout 
in  particular  becomes  much  shorter  and  less  acute,  and  the  roughness 
of  the  scales  is  greatly  diminished;  the  ventral  shields  sometimes  disap- 
X>ear  altogether.  The  number  of  plates,  although  one  of  the  best  spe- 
cific characters,  is  subject  to  considerable  variations. 

(Adpenserida  GUnther,  viii,  332-345.) 

*  Spiracles  present ;  snoat  subconio ;  rows  of  bony  shields  distinct  thronghont. 

ACIPENSER,  47. 
**  Spiracles  obsolete ;  snout  subspatnlate ;  rows  of  bony  shields  confluent  on  the  taiL 

SCAPHIBRHYNCUOPS,  48, 

47.— ACIPENSER*  Linnaeus. 


(Artedi,  Linn.  Syst.  Nat.:  type  Adpenwer  sturio  L.) 

Snout  subcorneal,  more  or  less  depressed  below  the  level  of  the  fore- 
head. A  small  spiracle  over  the  eye.  Caudal  peduncle  moderately 
long,  deeper  than  broad,  the  rows  of  bony  bucklers  distinct  to  the  base 
of  the  caudal  fin.  Tail  not  produced  into  a  filament,  its  tip  surrounded 
by  the  caudal  rays.  Gill-rakers  small,  narrowed  or  lanceolate.  Pseu- 
dobranchisD  present.  Sx)ecies  numerous.  (Latin  cunpensery  a  sturgeon; 
from  Sxec,  point.J  irevra,  fivet) 

Y4.  A*  sturio  'L.^Camman  Sturgeon, 

Snout  rather  sharp,  nearly  as  long  as  the  rest  of  the  head,  becoming 
comparatively  shorter  and  blunter  with  age.  Parbels  nearly  midway 
between  mouth  and  tip  of  snout,  shortish,  not  reaching  the  mouth, 
col-rakers  small,  slender,  pointed,  sparse,  not  longer  than  the  pupil. 

*  M.  Dum^ril  (Hist.  Nat.  Poiss.  ii,  89)  divides  this  group  into  six  subgenera,  as  fol- 
lows: 
a.  Spines  of  dorsal  shields  situated  near  their  middle.    (Meaooeniret,) 
h.  Stellate  plates  none. 

c  Scutella  (between  large  shields)  disposed  without  order Huso. 

oe.  ScuteUa  disposed  in  quincunx Acipbnssr. 

hb.  Stellate  plates  numerous Antaceus. 

aa.  Spines  of  dorsal  shield  at  the  posterior  extremity.    (Opieihooentrea.) 
d.  Stellate  plates  none. 

e.  Lip  emarginat« Stkrletds. 

ee.  Lip  entire , Lioniscus. 

dd,  SteUate  plates  numerous Helops. 

The  same  species  at  different  ages  may  frequently  belong  to  two  or  more  of  these 
■nbgenera. 
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Fulera  roughish,  not  enlarged.  Lower  lobe  of  tail  rather  sharp.  Sides 
of  tail  with  regular  rhombic  plates.  Plates  mesocentrous,  rather  rough. 
Anal  smaller  than  dorsal,  placed  mostly  below  it.  Anterior  rays  of 
pectoral  thickened.  "Skin  with  very  small  rough  points  in  very 
young  examples ;  in  older  ones  these  ossifications  are  broader,  rough, 
substellate,  and  more  or  less  regularly  arranged  in  oblique  series.'^  D. 
40-44;  A.  26-30.  Dorsal  plates  11-14;  lateral  27-36;  ventral  plates 
11.  Atlantic  Ocean ;  ascending  rivers  of  Europe  and  North  America. 
Var.  oxyrrhynclias  (Mitchill),  the  American  Sturgeon,  has  the  num- 
ber of  lateral  plates  generally  fewer — 27-29  instead  of  29-36,  as  in  Euro- 
pean examples.  The  stellate  ossifications  are  also  said  to  be  some- 
what rougher  than  in  the  European  form.  Massachusetts  to  Florida; 
abundant. 

(L.  Syst.  Nat. ;  GUntlier,  viii,  342 :  Adpenser  oxyrhyndhua  Mitchill,  Trans.  Lit.  S& 
Phil.  Soc.  N.  T.  if  462,  and  of  most  American  writers.) 

Y5«  A.  transmontanus  Bichardsofi. — White  Sturgeon;  Columbia  Eiver  Sturgeon; 
Sacramertto  Sturgeon, 

Color  dark  grayish,  scarcely  olive-tinged,  and  without  stripes.  Dor- 
sal shields  mesocentrous,  with  a  compressed  bluntish  spine,  which  is 
anteriorly  often  serrated,  and  followed  behind  by  a  compressed  keel. 
Lateral  shields  rather  opisthocentrous.  Skin  with  stellate  roughnesses, 
but  smoother  than  in  A.  medirostris.  Snout  sharp  in  the  young,  be- 
coming rather  blunt  and  short  in  the  adult,  when  it  is  considerably 
shorter  than  the  rest  of  the  head.  Barbels  rather  nearer  to  the  tip  of 
snout  than  to  the  mouth.  Gill-rakers  comparatively  long,  more  than 
3  times  as  high  as  broad,  about  26  in  number.  Upper  lobe  of  tai[ 
with  rhombic  plates.  First  caudal  fulcrum,  above  and  below,  enlarged 
and  granular.  Lower  lobe  of  caudal  rather  sharp  and  long,  not  much 
shorter  than  upper.  Dorsal  plates  12 ;  lateral  36-49,  usually  about  44 ; 
ventral  10.  Anal  fin  mostly  below  dorsal.  D.  45 ;  A.  28.  Depth  7  in 
length  J  head  4.  Pacific  coast,  south  to  Monterey,  ascending  the  Sacra- 
mento, Columbia,  and  Eraser's  Eivers  in  large  numbers  in  spring. 
Beaches  a  weight  of  300  to  600  x>ounds,  and  is  used  as  food. 

(Richardson,  Fauna  Bor.-Amer.  iii,  278,  1836 :  Adpenser  hrachyrhynohvs  and  acuH* 
roBtris  (young)  Ayres,  Proc,  Cal.  Acad.  Nat.  SoL  1854, 16, 16 :  Adpenser  transmontaniu 
and  hrackyrhynchus  GUnther,  yiii,  336, 337.) 
Y6.  A.  medirostlis  Ayres.— (Trreii  Sturgeon. 

Color  olive-green,  with  an  olive  stripe  on  the  median  line  of  the  belly 
and  one  on  each  side  above  the  ventral  plates,  these  stripes  ceasing  op- 
posite the  vent.    Shields  generally  opisthocentrous,  with  a  strongly 
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booked  spine.  Skin  very  rough.  Snout  about  as  in  A,  transmontanusj 
sharp  in  the  young^  becoming  blunt  with  age,  usually  rather  shortei 
than  the  rest  of  head.  Barbels  nearly  ijiidway  between  snout  and 
mouth.  Gill-rakers  scarcely  higher  than  broad,  about  17  in  number. 
Upper  lobe  of  tail  with  some  scattered  plates.  Caudal  fulcra  not  en- 
larged. Lower  lobe  of  caudal  short  and  blunt,  little  more  than  half  the 
length  of  the  upper.  Dorsal  plates  10;  lateral  28-30;  ventral  9.  Anal 
fin  about  half  below  the  dorsal.  D.  37 ;  A.  30.  Depth  7^  in  length ; 
head  4^.  Pacific  coast,  ascending  the  rivers  from  San  Francisco  north- 
ward, reaching  a  large  size.  Less  abundant  than  A.  transmontanm; 
not  us«d  for  food,  being  reputed  poisonous. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  15;  GUnther,  viii,  342:  Acipenser  agassizi  Gtlntlier, 
vili,  344 :  Acipenaer  acutirosiria  Giinther,  viii,  344 ;  not  of  Ayres.) 

17*  A.  ruble undus  Le  Sueur. — Lake  Sturgeon;  Ohio  Sturgeon;   BUusk  Sturgeon; 
Stone  Sturgeon  ;  Lode  Sturgeon, 

Blackish  above,  sides  paler  or  reddish.  Body  comparatively  elongate; 
snout  slender  and  long  in  the  young,  becoming  quite  blunt  with  age, 
when  it  is  considerably  shorter  than  the  rest  of  the  head ;  shields  large, 
rough  with  strongly  hooked  spines,  becoming  later  comparatively 
smooth.  Skin  with  minute  rough  plates.  Ventral  shields  growing 
smaller  with  age,  and  finally  deciduous.  Dorsal  shields  13  (11-16); 
lateral  shields  (34)  30-39;  ventral  plates  8-10.  D.  35;  A.  26.  L.  6 
feet.  Weight  50  to  100  pounds.  Mississippi  Valley,  Great  Lakes,  and 
northward.  Our  common  fresh- water  sturgeon,  usually  not  descending 
to  the  sea. 

(Le  Sueur,  Trans.  Amer.  Phil.  Soc.  i,  1818,388:  Acipenser  maculoeus  Le  Sueur,  Trans. 
Amer.  Phil.  Soc.  i,  393 :  Adpenaer  ruperUanus  Richardson,  Fauna  Bor.-Amer.  iii,  311 ; 
Acipeneer  carbonarius,  Icevie,  and  rhynchceus  Agassiz,  Lake  Superior,  271,  276 :  Acipenser 
ruhicundus,  nuiculoeus,  and  liopeliia  GUnther,  viii,  33d,  339, 341 ;  Milner,  Kept.  U.  S.  Fish 
CoHL  lW2-73,e7.) 

Y8.  A*  Iirevirostris  Le  Bnexxi.— Short-nosed  Sturgeon, 
^*'  Snout  very  short  and  obtuse,  about  one-fourth  of  the  length  of  the 
^  head«   Barbels  short,  simple.    Osseous  shields  rather  small  and  distant 
from  one  another,  finely  radiated  and  granulated;  8-10  on  the  back, 
22-28  on  the  sides,  6-8  along  the  abdomen.    Skin  veiy  sparingly  cov- 
ered with  minute  prickles  and  very  small  scattered  ossifications.    The 
greater  part  of  the  anal  below  the  dorsal.    D.  30.^^    (OUnther.)    Cape 
Cod  to  Florida. 
(Le  Sueur,  Trans.  Amer.  Phil.  Boc.  1,390;  Gtlnther,  viii,  341.) 
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48.-S€APHIRBHirN€HOPS  Gill. 
Shovelrnose  Bturgeam. 

ISoaphirhynchus  Heokel,  Ann.  Wiener  Mns.  Natnigesoh.  i,  1835, 71 ;  preoccupied  In  orni- 
thology.) 

(Scaphirhyn43hop9''  (Gill,  MSS.)  Jordan  &  Copeland,  BolL  Boff.  Soo.  Nat.  Hist.  1876, 161 ; 
type  A<dpenser  plator^nchus  Rafinesqne.) 

Snoat  broady  depressed^  sabspatulate  or  sliovel-shaped.  "So  spiracle. 
Caudal  peduncle  very  long,  strongly  depressed,  broader  than  deep. 
Bows  of  bony  bucklers  confluent  below  the  dorsal  fln,  forming  a  com- 
plete coat  of  mail  on  the  tail.  Tail  produced  in  a  filament  beyond  the 
caudal  fin.  Gill-rakers  somewhat  fan-shaped.  Pseudobranchiae  obso- 
lete. Species  about  4,  inhabiting  the  fresh  waters  of  the  United  States 
and  Central  and  Eastern  Asia.  {<Txd^j  spade;  fioyxo<:y  snout;  w^,  appear- 
ance.) 

Y9.  S.  platyrrliynclllis  (Rafinesqne)  Gill. — ShovfiUnosedSlurgean;  White  Sturgeon, 
Body  elongate,  tapering  into  a  slender,  depressed  tail,  which  extends 
beyond  the  caudal  fin  in  the  form  of  a  filament.  This  filament  is  long 
and  slender  in  the  young,  but  is  frequently  lost  in  the  adult.  Bony 
shields  opisthocentrous,  sharply  keeled,  the  series  confluent  below  the 
dorsal,  obliterating  the  smaller  plates  between.  Two  occipital  plates 
with  short  keels.  A  spine  in  front  of  eye,  and  one  at  the  posterior  edge 
of  the  rostral  "  shovel  ^ ;  snout  in  the  young  with  a  few  spines.  Barbels 
nearer  mouth  than  tip  of  snout  Greatest  width  of  head  about  half  its 
length.  None  of  the  fulcra  enlarged.  Dorsal  and  anal  small.  Anal 
partly  below  dorsal.  Gill-rakers  small,  lamellate,  somewhat  fan-shaped, 
ending  in  3-4  points,  dorsal  shields  15-18;  lateral  41-46;  ventral  11- 
13.  Head  4  in  length.  L.  5  feet  Mississippi  Yalley  and  streams  of 
the  Western  and  Southern  States ;  common. 

(Adpenser plaiarhynchus  Rafinesqne,  Ichth.  Oh.  1820,  80:  Soaphirhynchus  raflnesquei 
Heckel,  Ann.  Wiener  Mns.  Xaturgesch.  i,  1835, 71 :  Scaphirhynckus  cataphracttis  Giinther, 
▼iii,  a45.) 

Subclass  HOLOSTEL 

{The  Bony  Oanaids.) 

Skeleton  bony.  Yentral  fin  abdominal,  with  the  basilar  segments  rudi- 
mentary, as  in  ordinary  fishes.  Primary  radii  of  posterior  limb  generally 
reduced  to  one  rudiment    Suboperculum  and  preoperculum  present. 

•  "  In  words  beginning  with  A,  A  is  doubled  after  a  prefix"  (Liddell  4'  Scott,  Gr.-Engl. 
Lex.  1858,  213) ;  hence  Soaphirrhynohops,  HemirrhamphnSf  and  aU  similar  words  are 
properly  written  with  the  doable  r. 
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Brdbchiostegals  present  Goronoid  bone  luid  prsecoracoid  arch  present. 
Arterial  bulb  with  several  pairs  of  valves.  Optic  nerves  forming  a  chi- 
asma.  Intestine  with  a  spiral  valve.  Air-bladder  cellolar^  lung-like,  con- 
nected by  a  sort  of  glottis  with  the  CBSophagos.  Tail  heterocercaL  Skin 
covered  with  scales,  which  are  ganoid  or  cycloid.  As  here  understo6d, 
this  group  consists  of  the  two  orders  Oinglymodi  and  Halecamorphij 
the  Crossopterygia  being  considered  as  forming  a  distinct  subclass.  The 
Ckondra$teij  Soloateiy  and  Crossopterygia  form  the  series  or  subclass 
Oanaideiy  represented  by  Ave  widely  divergent  families  among  recent 
fishes  and  by  a  great  variety  of  extinct  types.  These  forms,  so  far  as 
known,  agree  in  a  number  of  respects  already  indicated,  and  differ  from 
an  the  Teleosteij  or  ordinary  fishes,  in  the  presence  of  several  pairs  of 
valves  in  the  arterial  bulb,  and  in  the  presence  of  the  optic  chiasma. 
The  relations  of  the  Hdlecomorphi  with  the  Teleostean  order  of  Isospon- 
dyU  are,  however,  undoubtedly  very  close. 

{GoMoidei  Boloatei  part  Giinther,  viii,  324-325,  328-331.  bloc,  complete;  barhv, 
bone.) 

ANALYSIS  OF  ORDERS  OF  H0L08TBI. 

*VertebnD  opisthoccBliaii;  maxillary  bone  transTersely  divided  into  several  pieces. 

GiNGLYMODI,  I. 

**  Yertebm  amphiocBlian ;  maxillary  bone  not  transversely  divided. 

Halecomorphi,  J. 

Oedee  L-GINGLYMODI. 

{The  Gar  Pikes.) 

Parietals  in  contact.  Pterotic,  basis  cranii,  and  anterior  vertebrae 
simple.  Symplectics  present.  Mandible  with  opercular,  coronoid,  an- 
gular, articular,  and  dentary  bones.  Third  sui>erior  pharyngeal  small, 
lying  on  fourth.  Upper  basihyal  wanting.  Maxillary  transversely 
divided.  A  cartilaginous  praecoracoid  arch.  Yertebrae  opisthoccelian. 
Pectoral  fins  with  mesopterygium  and  five  other  basal  elements.  Tail 
heterocercaL  This  order  includes  the  single  family  Lepidosteidce. 
{jtffXoiid^j  hinge ^  ddoh^j  tooth. 

Family  XXVIL— LEPIDOSTElDiE. 

(Tfta  Oar  Pikes.) 

Body  elongate,  subcylindrical,  covered  with  hard,  rhombic,  ganoid 
scales  or  plates,  which  are  imbricated  in  oblique  series  running  down- 
ward and  backward.  Both  jaws  more  or  less  elongate,  spatulate  or 
beak-like,  the  upper  jaw  projecting  beyond  the  lower.    Premaxillary 
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forming  most  of  the  margin  of  the  upper  jaw ;  the  maxillary  transversely 
divided  into  several  pieces.  Lower  jaw  composed  of  as  many  pieces  as 
in  reptiles.  Goronoid  present.  Both  jaws  with  an  outer  series  of  small 
teeth,  followed  by  one  (or  two)  series  of  large  teeth,  besides  which  on 
the  jaws,  vomer,  and  palatines  are  series  of  small,  close-set,  rasp-like  teeth. 
Tongue  toothless.  Large  teeth  of  the  jaws  conical  in  form,  pointed  and 
striate,  placed  at  right  angles  to  the  jaw.  These  large  teeth  rest,  accord- 
ing to  Agassiz,  in  a  rather  deep  furrOw,  protected  on  the  outside  by  the 
raised  border  of  the  jaw,  and  on  the  inside  by  a  ridge  of  the  same 
nature.  These  teeth  are  pierced  in  the  centre  by  a  foramen,  which 
communicates  with  the  maxillary  canal,  and  through  which  the  nerves 
and  blood  vessels  enter  the  pulp  cavity  of  the  tooth.  The  forms  of  the 
folded  layers  of  dentine  within  the  teeth  are  peculiar.  Pharyngeals 
with  rasp  like  teeth.  Tongue  short,  broad,  emarginate,  free  at  tip.  Ex- 
ternal bones  of  skull  veiy  hard  and  rugose.  Eyes  small.  Kostrils  near 
the  end  of  the  upper  jaw.  An  accessory  gill  on  the  inner  side  of  the 
opercle.  Pseudobranchiae  present.  !N^o  spiracles.  Gills  four,  a  slit  be- 
hind the  fourth.  Branchiostegals  3.  Gill  membranes  somewhat  con- 
nected, free  from  the  isthmus.  Gill  rakers  very  short.  Air-bladder  cellu- 
lar, lung-like,  somewhat  functional,  communicating  by  a  glottis  with  the 
cesophagus.  Fins  with  fulcra.  Dorsal  fin  short,  rather  high,  posterior, 
.nearly  opposite  the  anal,  which  is  similar  in  form.  Tail  heterocercal, 
in  theyoun^  produced  as  a  filament  beyond  the  caudal  fin.  Caudal 
convex.  Ventrals  nearly  midway  between  pectorals  and  anaL  Pec- 
toral and  ventrals  moderate,  few-rayed.  Vertebra  with  ball-and-socket 
joints  {opisthocoelian).  Stomach  not  ccBcal.  Pyloric  appendages  numer- 
ous. Spiral  valve  of  intestines  rudimentary.  Pishes  of  the  fresh  waters 
of  North  America.  Genera  1  or  2;  species  probably  3  or  4,  although 
more  than  40  have  been  described.  These  fishes  are  of  much  interest 
to  geologists  from  their  relationship  to  extinct  Ganoid  types. 

(Lepidoeteida  GUnther,  viii,  328,  331.) 

*  Large  teeth  of  the  upper  jaw  in  a  single  series  (in  adult) LBa»iD08TEU8, 49. 

•*  Large  teeth  of  upper  jaw  in  two  series Litholkpis,  50. 

49.— I^EPIDOSTEIJS  Lac^pMe. 

Oar  Pikes. 

(Lepi808teus  Lac^pMe,  Hist.  Nat.  Poiss.  t,  331, 1803 :  type  Lepieoateua  gaviaUa  Lac.  =s 

E$0X088eU8  Jj.) 

This  genus  is  characterized  by  the  presence  of  but  one  row  of  largo 
teeth  m  each  jaw.    There  are  in  the  upper  jaw,  first*,  the  outer  series  of 
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small,  sharp,  even  teeth,  then  the  series  of  large  teeth,  some  of  the 
anterior  teeth  being  usually  movable.  Next  comes  a  series  of  fine 
teeth,  in  one  row  in  front,  becoming  a  band  behind.  Then  the  vom- 
erine teeth  also  in  a  long  band,  and  posterioriy  outside  of  the  vomerine 
band  a  palatine  band.  These  bands  on  the  i;oof  of  the  mouth  are  ire- 
qnently  somewhat  confluent  or  irregular.  In  young  specimens  some 
of  the  palatine  teeth  are  often  enlarged,  sometimes  forming  a  regular 
series.  Lower  jaw  with  an  outer  series  of  small  teeth,  then  a  series  of 
large  teeth,  then  a  broad  band  of  fine  teeth  on  each  side.  No  teeth  on 
tongue.  Each  of  the  large  teeth  fitting  into  a  depression  in  the  op- 
posite jaw.    Waters  of  the  United  States.    (AeTrk,  scale;  dtrriovj  bone.) 

*  Beak  long  and  slender ;  the  snout  more  than  twice  the  length  of  the  rest  of  the 
head.    {Lepido9teus.) 

80.  li*  osseus  (L.)  Agassiz. — Long-noaed  Gar;  Bill-fish;  Common  Gar  Pike. 

Olivaceous,  pale  and  somewhat  silvery  below.  Vertical  fins  and  pos- 
terior part  of  the  body  with  round  black  spots,  which  are  more  distinct 
in  the  young.  Very  young  with  a  blackish  lateral  band.  Snout  a  little 
more  than  twice  the  length  of  the  rest  of  the  head,  its  length  15-20 
times  its  least  width.  Head  3  in  length ;  depth  12.  D.  8 ;  A.  9. ;  V. 
6  J  P.  10;  Lat.  1.  about  62.  L.  about  6  feet.  Great  Lakes  and  rivers 
of  the  United  States  from  Vermont  to  the  Rio  Grande ;  generally  abun- 
dant.* 

(Esoz  osseua  Linn.  Syst.  Nat. :  Lepiaoateus  oxyunts  Raf.  Ichth.  Oh.  73 :  Lepisoateus  huron- 
enaia  Richardson,  Fanna  Bor.-Amer.  iii,  2:^ ;  Giinther,  viii,  330.) 
**  Beak  shorter  and  broader,  little  longer  than  the  rest  of  the  head.    (CyUndroateuaf 
Rafinesque.) 

81*  Ii«  platystomus  BaS,^8hort-noaed  Oar, 

Colors  of  L.  088eu8  or  rather  darker.  Snout  usually  about  one-third 
longer  than  the  rest  of  the  head,  sometimes  about  equal  to  it,  its  length 
5-6  times  its  least  width.  Head  3^  in  length;  depth  8.  D.  8;  A.  8; 
V.  6 ;  Lat  1.  about  56.  L.  2-3  feet.  Great  Lakes  and  southern  and 
western  rivers,  with  the  preceding,  but  less  abundant  northward. 

{Lepiaoateua  platoatomua  Rafiuesqne,  lohth.  Oh.  72;  GUnther,  viii,  329.) 

•M.  Augnste  Dnm^ril  (Hist.  Nat.  Poiss.)  divides  this  species,  as  represented  in  tha 
Mosenm  at  Paris,  into  aeventeen,  which  are  distinguished  by  trifling  differences  in  pro* 
portions  and  numbers  of  scales.  It  is  seldom  safe  to  found  either  a  species  or  a  genu» 
of  fishes  on  differences  in  proportions  alone. 

t  Rafinesque,  Ichth.  Oh.  1820,  72 :  type  Lepiaoaieua  platoaUmua  Raf.  {icvTiivSpo^,  cylin- 
der; bar^y  bone.) 
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50.— lilTHOIiEPIS  Rafinesque. 

Alligator  Oars. 

CAiradoeieua  Rafine8que,'1820.) 

(Rafineeqne,  Amer.  Month.  Mag.  iii,  447, 1816:  type  LiiholeptB  €idanuinUnu8  Raf.) 

This  genus  is  scarcely  distdnct  from  LepidosteitSy  difiering  only  in  the 
presence  of  a  second  series  of  large  teeth  in  the  upper  jaw,  along  the 
outer  margin  of  the  palatine  bones,  at  their  junction  with  the  premaxil- 
laries.  Probably  but  one  species,  in  the  warmer  parts  of  the  United 
States,  and  southward  to  Cuba  and  Central  America.    (AeY7oc,  stone; 

^e;r^C,  SCale.) 

89.  Ii«  trisUBChns  (Blooh  &  Schneider)  Jordan  &  QUberfc. — Alligator  Gar, 

Color  greenish,  paler  below,  the  adult  usually  not  si)otted.  Snout 
usually  not  quite  so  long  as  the  rest  of  the  head,  its  least  width  con- 
tained 3^  times  in  its  length.  Head  3^  in  length.  D.  8;  A.  8;  Y.O} 
Lat  1.  60.  Scales  in  an  oblique  series  from  the  ventrals  to  middle  of 
back  18-20.  L.  8-10  feet.  Bivers  of  the  Southern  States,  Cuba,  Mex- 
ico, and  Central  America;  reaching  a  great  size. 

(ItEsax  viridis  Qmelin  ed.  Linn^,  i,  1380:  Ebox  tristcBchuM  Schneider  ed.  Bloch,  395: 
Lepisosteus  frpatula  Lac^p.  v,  333 :  Lepiaosteus  or  Airaotoateus  ferox  Rafineeque,  Ichth. 
Oh.  73 :  Lepidosteus  manjuari  Poey,  M^m.  Cnba,  i,  273 :  t  Atractoateua  tropicus  Gill,  Proc. 
Acad.  Kat.  ScL  Phila.  1863, 172:  Lepidoateus  viridia  Giinther,  ylii,  329.) 

Order  J -HALECOMORPHI. 

{The  Amias.) 

Parietals  in  contact.  Pterotic,  basis  cranii,  and  anterior  vertebr» 
simple.  Mandible  with  opercular  and  coronoid.  Maxillary  not  trans- 
versely segmented,  bordering  the  mouth.  Third  superior  pharyngeal 
lying  on  enlarged  fourth.  Upper  basihyal  wanting.  VertebwB  amphi- 
ccelian.    Pectoral  fins  with  mesopterygium  and  eight  other  elements. 

This  order  includes  only  the  family  of  AmiidcB.  (Latin  halecomorphus^ 
formed  like  a  shad^  in  allusion  to  the  resemblance  between  this  group  of 
Ganoids  and  the  Isospandyli.) 

Family  XXVIIL— AMIIDiE. 

{Tlie  Mudrfishes.) 

Body  oblong,  compressed  behind,  terete  anteriorly.  Head  subconical, 
anteriorly  bluntish,  slightly  depressed,  its  superficial  bones  corrugated 
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and  very  hard,  scarcely  covered  by  sWn.  Snout  short,  rounded.  Lat- 
eral margins  of  upper  jaw  formed  by  the  maxillaries,  which  are  divided 
by  a  longitudinal  suture.  Jaws  nearly  even  in  front.  Cleft  of  the 
mouth  nearly  horizontal,  extending  beyond  the  small  eye.  Lower  jaw 
broad,  U-shaped,  the  rami  well  separated.  Between  them  a  broad  bony 
plate,  with  radiating  striee,  its  posterior  edge  free.  Jaws  each  with  an 
outer  series  of  conical  teeth,  behind  which  in  the  lower  is  a  band  of 
rasp-like  teeth.  Bands  of  small  teeth  on  the  vomer  and  pterygoids. 
Palatines  with  a  series  of  larger,  pointed  teeth.  Premaxillaries  not  pro- 
tractile. Tongue  thick,  scarcely  free  at  tip.  Nostrils  well  separated,  the 
anterior  with  a  short  barbel.  Suborbital  very  narrow.  A  bony  plate 
covering  the  cheek,  similar  to  the  plates  on  the  top  of  the  head.  Oper- 
culum with  a  broad  dermal  border.  Branchiostegals  10-12.  No  pseu- 
dobranchisB  nor  opercular  gill.  No  spiracle.  Gills  4,  a  slit  behind  the 
fourth.  Gill  membranes  not  connected,  free  from  the  isthmus.  Two 
peculiar,  long,  lanceolate,  obliquely  striate  appendages  on  each  side 
of  the  isthmus,  projecting  backward  and  covered  by  the  branchioste- 
gal  rays,  the  anterior  wholly  adnate  to  the  isthmus,  the  posterior 
free  behind.*  Isthmus  scaleless.  Gill-rakers  stoutish,  very  short 
Scales  of  moderate  size,  rather  firm,  cycloid,  with  a  membranaceous 
border.  Lateral  line  present.  Dorsal  fin  long  and  low,  nearly  uniform ; 
the  posterior  rays  not  much  higher  than  the  others  j  its  insertion  in 
front  of  the  middle  line  of  the  body,  opposite  the  end  of  the  pectoral. 
Tail  somewhat  heterocercal  (more  so  in  the  young),  convex  behind.  No 
fulcra.  Anal  fin  short  and  low.  Pectoral  and  ventral  fins  short  and 
rounded,  the  ventrals  nearer  anal  than  pectx)rals.  Vertebrae  amphicoe- 
lian,  as  usual  among  fishes.  Abdominal  and  caudal  parts  of  the  ver- 
tebral column  subequal.  Air-bladder  cellular,  bifid  in  front,  lung-like, 
connected  by  a  glottis  with  the  pharynx,  and  capable -of  assisting  in 
respiration.  Stomach  with  a  blind  sac;  no  pyloric  ccBca.  No  closed 
oviduct.  Intestine  'With  a  rudimentary  spiral  valve.  Fresh  waters  of 
the  United  States.    A  single  species  known. 

*  See  Wilder  '<  On  the  Serrated  Appendages  of  the  Throat  of  Anua,"  Proc.  Amer. 
Assoc.  Adv.  Sci.  1B76, 259,  for  a  discussion  of  these  carious  organs. 
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51.~A]IIIA  Linnssns. 

BoW'fins. 
{AmiatM  Rafinesqne.) 
(Linn.  Syst.  Nat.  ed.  xii,  1766:  type  Amia  oalva  L.) 

Characters  of  the  genus  incladed  above,  {dfiia^  ancient  name  of  some 
fish,  probably  the  bonito,  Sarda  mediterranea;  said  to  be  from  a,  priva- 
tive, and  fjLiay  one,  the  fish  living  in  schools.) 

83.  A*  caMvB,Tj.— Mud-fish ;  Dog-fish;  Bow-fin;  Grindle;  *'JohnA,  Orindle^] Lawyer^ 
Dark  olive  or  blackish  above,  paler  below;  sides  with  traces  of 
dark  reticulate  markings ;  lower  jaw  and  gular  plate  often  with  round 
blackish  spots.  Fins  mostly  dark,  somewhat  mottled.  Male  with  a 
round  black  spot  at  base  of  caudal  above,  this  surrounded  by  an  orange 
or  yellowish  shade.  In  the  female  tbis  spot  is  wanting.  Lateral  line 
nearly  median,  directed,  slightly  upward  at  each  end.  D.  48  (42-53); 
A.  10-12;  V.  7  ;  Lat.  1.  67  (G5-70).  Head  3g  in  length;  depth  4  to  4.J. 
Male  about  18  inches  in  length ;  female  24  or  more.  Great  Lakes  and 
sluggish  waters  from  Minnesota  to  Virginia,  Florida,  and  Texas ;  abund- 
ant. A  voracious  fish  of  remarkable  tenacity  of  life.  The  flesh  is  pecu- 
liarly soft  and  pasty,  and  is  of  no  value  for  food. 

(Linn.  Syst.  Nat. ;  Gtinther,  vii,  325 :  Amia  ocellicauda  Richardson,  Fauna  Bor.-Amer. 
ill,  236  (  ^  ):  Amia  occidentalis  Dekay,  New  York  Faana,  Fish.  269.) 

Subclass  PHYSOSTOMI. 

{The  Soft-rayed  Fishes.) 

Skeleton  bony.  Ventral  fins  (if  present)  abdominal,  with  the  basal 
segments  rudimental.  Parietal  bones  usually  united.  Air-bladder  (if 
present)  connected  by  an  air-duct  with  the  (Bsophagus.  Scales  mostly 
cycloid.  Lateral  line  usually  running  low.  Parietal  bones  usually 
united.  Pnecoracoid  generally  present.  Eays  of  fins  all  soft  and  artic- 
ulated, except  occasionally  one  or  two  of  the  anterior  rays  of  any  fin, 
which  may  be  spinous.  Lateral  margins  of  upper  jaw  usually  formed 
by  the  maxillaries.  Pectoral  fin  placed  low,  generally  near  the  ventral 
line. 

This  group  corresponds  essentially  to  the  MaUwopteri  Abdaminales  of 
different  authors,  the  Cyoloidei  of  Professor  Agassiz.  Although  the 
typical  members  of  this  group  differ  in  many  ways  from  the  more  special- 
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ized  Pbysoclistous  Teliosts,  yet  all  the  sabordinate  characters  disappear 
as  we  approach  the  poiut  of  anion  of  the  two  groups,  leaving  only  the 
presence  of  the  air-duct  as  the  ultimate  distinctive  character  of  the 
PhysoBtomL  In  view  of  this  inosculation  of  the  two  groups,  many 
writers  (following  Professor  Gill)  have  united  them  both  into  one  order, 
Teleocephalij  after  the  exclusion  of  various  aberrant  members  of  each. 
The  retention,  in  some  form,  of  groups  emphasizing  the  difference  be- 
tween the  spinous  and  the  soft-rayed  fishes  seems  to  us  very  convenient. 
(Order  PhyaosUmi  Giinther,  v-viii.) 

ANALYSIS  OF  ORDERS  OF  PHTS08T0MI.* 

A.  Pnecoracoid  arch  present. 

B.  Symplectic  bone  none ;  pterotic  simple ;  anterior  vertebrse  -with  ossicnla  andl- 
tus ;   snpraoccipital  and  parietals  eo-ossified ;  maxillary  imperfect, 
forming  the  base  of  a  barbel;  no  sabopercalam..NEMAToaNATHi,  K. 
BB.  Symplectic  bone  present. 

C.  Anterior  vertebrse  co-ossified  and  with  ossicnla  auditus. 

Plectospondyli,  L, 
CC.  Anterior  vertebr®  similar^  distinct,  withont  ossicnla  auditus. 

ISOSPONDYLI,  M, 

AA.  Pr»coracoid  arch  none. 

D.  Scapular  arch  suspended  to  cranium ;   a  symplectic  bone ;  pterotic 
and  anterior  vertebrsd  simple ;  parietals  separated  by  snpraoccipital. 

Haplomi,  N. 

DD.  Scapular  arch  free  behind  the  cranium;  parietals  in  contact;  no 

symplectic ;  maxillary  bone  lost  or  connate Enchelycephali,  O. 

Order  K -NEMATOGNATHL 

{The  Cat-fishes.) 

Parietals  and  snpraoccipital  confluent.  Four  anterior  vertebrae  co- 
ossified,  and  with  ossicula  auditus.  Ko  mesopterygium.  Basis  cranii 
and  pterotic  bone  simple ;  no  coronoid  bone.  Third  superior  pharyn- 
geal  bone  wanting,  or  small  and  resting  on  the  fourth ;  second  directed 
backwards.  One  or  two  pairs  of  basal  branchihyals ;  two  pairs  branchi- 
hyals.  Suboperculum  wanting.  Premaxillary  forming  mouth  border 
above.  Interclavicles  present.  No  scales.  Skin  naked  or  with  bony 
plates. 

"  This  division  is  the  nearest  ally  to  the  sturgeons  (Chondrostei)  among 
Physostomous  fishes^  and  I  imagine  that  future  discoveries  will  prove 
that  it  has  been  derived  fix)m  that  division  by  descent.    In  the  same 

*  After  Cope,  Trans.  Amer.  Phil.  Soc.  1870;  452. 
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way  the  Isospondylous  fishes  are  nearest  the  Salecomorphi,  and  have 
probably  descended  from  some  Grossopterygian,  near  the  Eaplistiaj 
through  that  order.  The  affinity  of  the  cat-fishes  to  the  sturgeons  is 
seen  in  the  absence  of  symplectic^  the  mdimental  maxillary  bone,  and^ 
as  observed  by  Parker,  in  the  interclavicles.  There  is  a  superficial 
resemblance  in  the  dermal  bones.''    {Cope.  1.  c,  454.) 

This  group  comprises  the  SiluridcB  and  their  relatives,  now  divided 
into  several  £ebmilies  by  Professor  Gill.  (w77^ta,  thread  j  y^dOoq^  jaw  j  from 
the  maxillary  barbels,  which  are  always  present.) 

ANALYSIS  OF  THB   FAMILIES  OF  I^BIATOONATHI. 

*  Operculum  present;  dorsid  fin,  if  present,  short,  anteriorly  placed.  ..Siluiuda,  29. 

Family  XXIX.— SILURIDiE. 

(The  Cat-fishes.) 

Body  more  or  less  elongate,  naked  or  covered  with  bony  plates. 
No  true  scales.  Anterior  part  of  head  with  two  or  more  barbels,  the 
base  of  the  longest  pair  formed  by  the  rudimentary  maxillary.  Margin 
of  upper  jaw  formed  by  premaxillaries  only.  Suboperculum  absent; 
operculum  present.  Dorsal  fin  usually  present,  short,  above  or  in  front 
of  the  ventrals.  An  adipose  fin  usually  present.  Anterior  rays  of  dor- 
sal and  pectorals  usually  spinous.  Air  bladder  usually  present,  large, 
and  connected  with  the  organ  of  hearing  by  means  of  the  auditory  ossi- 
cles.   Lower  pharyngeals  separate. 

After  the  removal  of  numerous  aberrant  forms  as  distinct  families, 
the  family  of  SiluridcB^  as  understood  by  Professor  Gill,  contains  more 
than  100  genera  and  upward  of  900  species.  Most  of  the  Siluridw  are 
fresh-water  fishes,  inhabiting  the  rivers  of  warm  regions,  particularly 
South  America  aud  Africa.  Comparatively  few  of  them  are  marine,  and 
these  few  are  mostly  tropical. 

Our  species  all  belong  to  the  division  called  by  Dr.  Giinther,  Siluridce 
ProteroptercB^  and  thus  characterized : 

"  The  rayed  dorsal  is  always  present,  short,  with  not  more  than  12 
soft  rays,  and  belongs  to  the  abdominal  portion  of  the  vertebral  column, 
being  placed  in  advance  of  the  ventrals.  The  adipose  fin  is  always 
present  and  well  developed,  although  frequently  short.  The  extent  of 
the  anal  is  much  inferior  to  that  of  the  caudal  vertebral  column.  The 
gill  membranes  are  not  confluent  with  the  skin  of  the  isthmus,  their 
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posterior  margins  always  free,  even  if  tbey  are  united  with  each  other. 

Whenever  a  nasal  barbel  is  present  it  belongs  to  the  posterior  nostril.'' 

{SiluridcB  part  GUnther,  v,  30-65,  69-220:    HeteroptercBy  ProteropteraSj   and  Steno- 
hranchicp,) 

*  Anterior  and  posterior  nostrils  remote  fVom  each  other,  the  posterior  provided  with 
a  barbel ;  vomer  and  palatines  toothless ;  barbels  8.     {Icta- 
lurinte,) 
a.  Adipose  fin  keel-like,  adnate  to  the  back;  supraoccipital  bone  free  behind. 

NoTUUL's,  52. 
aa.  Adipose  fin  with  it«  i>osterior  margin  free. 

h.  Premaxillary  band  of  teeth  with  a  lateral  backward  extension  on  each 

side PiLODicns,  53. 

hb.  Premaxillary  band  of  teeth  truncate  behind. 
0.  Candal  not  forked. 

d.  Eyes  concealed  beneath  the  skin Gbonias,  54. 

<    <W.  Eyes  normal 1 Amiurus,  55. 

oc.  Caudal  forked Ictalurus,  56. 

••  Anterior  and  posterior  nostrils  close  together,  neither  with  a  barbel,  the  posterior 
with  a  valve ;  teeth  on  the  palate.     {AriincB,) 

e.  Lower  jaw  with  4  barbels 4 Arids,  57. 

ce.  Lower  jaw  with  2  barbels -SIlubichthys,  58. 

5tl.— NOTURUS  Rafinesqne. 

Stone  Cats. 

{Xoturus  Raf.  Amer.  Month.  Mag.  and  Crit.  Rev.  iv,  Nov.  1818,  41:  type  Nolums 
flavu8  Raiinesqne.) 

Body  moi'e  or  less  elongate,  anteriorly  subcylindrical,  thence  more  or 
less  compressed.  Head  above  ovate  and  depressed.  Skin  very  thick, 
entirely  concealing  the  bones.  Supraoccipital  entirely  free  from  the 
head  of  the  second  interspinal.  Eyes  small.  Mouth  anterior,  rather 
large,  the  upper  jaw  usually  more  or  less  projecting  beyond  the  lower. 
Teeth  subulate,  closely  aggregated  in  a  broad  band  in  each  jaw,  which 
in  the  lower  one  is  interrupted  by  a  linear  interval  and  in  the  upper  one 
is  continuous.  The  band  in  the  upper  jaw  is  either  abruptly  truncated 
at  each  end  (subgenus  Schilbeodes)  or  prolonged  backward  by  a  contin- 
uation from  the  postero-external  angle  (subgenus  Noturus),  Branchios- 
tegals  9.  Dorsal^fln  situated  over  the  posterior  half  of  the  interval 
between  the  pectoral  and  ventral  fins,  with  a  short,  sharp  spine  and 
7  branched  rays.  Adipose  fin  long  and  low,  more  or  less  connected 
with  the  accessory  rays  of  the  caudal  fin,  not  free  i>osteriorly,  but  ad- 
nate to  the  body ;  the  membrane  sometimes  high  and  continuous,  some- 
times notched.  Caudal  fin  very  obliquely  truncated  or  rounded,  in- 
serted on  an  equally  obliquely  rounded  base.  Rays  rapidly  decreasing 
in  length  inferiorly ;  numerous  rudimentary  ones  present,  both  above 
BuU.  Nat.  Mus.  No.  10 7 
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and  below  the  caudal  peduncle.  Anal  fin  comparatively  short,  and  rap- 
idly increasing  in  height  for  the  first  half  of  its  length ;  it  has  12-20*  rays. 
Ventrals  rounded,  and  each  has  1  simple  and  8  branched  rays.  Pec- 
toral fins  with  a  sharp  spine,  of  different  forms  in  the  different  species. 
Vent  at  some  distance  in  advance  of  the  anal.  Lateral  line  complete. 
In  or  above  the  axil  of  the  pectoral  fins  is  an  orifice,  which  is  the  open- 
ing of  the  duct  of  a  poison  gland.  "  From  it  may  frequently  be  drawn  a 
solid  gelatinous  style  ending  in  a  tripod,  each  limb  of  which  is  dichoto- 
mously  divided  into  short  branches  of  regular  length."  (Cope.)  Size 
small.  Fresh  waters  of  the  United  States.  (veSroc,  back ;  dupdj  tail ; 
"means  tail  over  the  back",  Bafinesque,) 

•  Preraaxillary  band  of  teeth  without  lateral  backward  processes.      {Schilbeodeaf 
Bleeker.) 
t Pectoral  spine  entire  or  grooved  behind;  adipose  fin  high  and  continuous  with 
the  caudal. 
a.  Pectoral  spine  about  half  the  length  of  the  head. 

84.  N.  ffyrinus  (Mitchill)  Raf. 

Nearly  uniform  yellowish  brown,  sometimes  blackish,  without  trans- 
verse blotches ;  a  narrow  dark  lateral  streak  and  one  or  more  dorsal 
ones.  Body  comparatively  short  and  thick.  Head  large,  its  width  3^ 
4 J  in  length  of  body ;  depth  4-5^ ;  head  3J-4.  Spines  stout  and  rather 
long ;  that  of  the  pectoral  fin  straight,  grooved  behind,  2^  in  the  distance 
from  snout  to  dorsal  fin.  Dorsal  higher  than  long,  inserted  nearer  anal 
than  snout.  Anal  13.  Jaws  nearly  equal.  Humeral  process  short.  L. 
5  inches.  New  York,  entire  Mississippi  Valley,  and  Upper  Lake  region ; 
rather  common. 

(Silurua  gurinus  Mitchill,  Amer.  Month.  Mag.  1818,  322 ;  Jordan,  Bull.  U.  S.  Nat. 
Mus.  X,  102:  Notarus  sialU  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  102,  1877.) 

«a.  Pectoral  spine  less  than  one-third  the  length  of  the  head. 

S5«  IV.  leptacanthas  Jordan. 

Color  yellowish,  somewhat  mottled.  Body  slender.  Head  small  and 
narrow,  longer  than  broad.  Eye  small.  Upper  jaw  much  projecting. 
Spines  very  short  and  slender;  that  of  the  dorsal  not  one-third  the 
height  of  the  fin ;  all  less  than  one-third  the  length  of  the  head ;  that 
of  the  pectoral  retrorsely  serrate  on  the  outer  edge,  entire  within.  Head 
4^  in  body;  its  width  SJ;  depth  5J ;  distance  to  dorsal  2 J ;  pectoral  spine 

*  Throughout  the  account  of  this  family  the  rudimentary  rays  at  the  front  of  the 
anal  are  included  in  the  enumeration. 

t  Bleeker,  Ichthyologiro  Arfthipelagi  ludici  Prodromus,  i,  Siluri,  258 :  type  Silurui 
^jfHnus  Mitch.    (SchUbey  another  genus  of  SUwrvdcs;  eidoct  like.) 
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5  in  this  distance ;  dorsal  nearer  anal  than  snout.     Anal  14.    Humeral 
process  very  short.    L.  3  inches.    Georgia  to  Mississippi ;  not  abundant. 

(Jordan,  Ami.  Lye.  Nat.  Hist.  N.  Y.  1877;  Jordan,  1.  c.  102.) 
ft  Pectoral  spine  serrate  behind,  ronghish  in&ont;  adipose  fin  emarginate. 

bb.  Pectoral  spines  extremely  strong,  more  than  half  the  length  of  head,  curved ; 

their  posterior  scrrse  strong,  spine-like,  hooked  backward,  each  about  as 

long  as  the  diameter  of  the  spines. 
86.  IV*  miuros  Jordan. 

Body  much  mottled,  black  and  grayish.  Top  of  head,  tip  of  dorsal, 
middle  of  adipose  fin,  and  edge  of  caudal  definitely  blackish.  Body  with 
four  broad  cross-blotches,  one  before  dorsal,  one  behind  it,  one  on  mid- 
dle of  adipose  fin,  and  one  small  one  behind  it.  Adipose  fin  connected 
with  the  caudal  fin.  Distance  from  snout  to  dorsal  about  2§  in  length. 
Pectoral  spine  2^  in  this  distance.  Dorsal  fin  higher  than  long.  Body 
not  very  elongate  nor  much  depressed.  Dorsal  region  often  somewhat 
elevated.  Depth  usually  45-5  in  length;  head  3^.  Dorsal  nearer 
anal  than  tip  of  snout  Anal  12  or  13  rays.  Pectoral  spine  curved  and 
finely  serrate  without,  with  six  strong  recurved  pectinations  within, 
each  nearly  as  long  as  the  diameter  of  the  spine*  Humeral  process 
short.  L.  4  inches.  Great  Lakes  to  Minnesota  and  Louisiana;  com- 
mon. 
(Jordan,  Ann.  Lye.  Nat.  Aist.  N.  Y.  1877,  371 ;  Jordan,  1.  c.  100.) 

8Y.  N.  eleutheros  Jordan. 

Color  much  as  in  N.  miurusj  extensively  variegated.  Snout,  cheeks, 
and  occipital  region  black.  A  black  bar  across  front  of  dorsal,  one  be- 
hind dorsal,  and  another  across  middle  of  adipose  fin ;  base  of  caudal 
fin  black.  One  or  two  narrow  horizontal  black  bars  across  dorsal  and 
anal  near  their  tips.  Caudal  vaguely  barred,  largely  black,  its  tip 
white.  Body  stout,  broad  forward,  tapering  behind.  Head  large,  flat- 
tish,  3f  in  length  of  body,  without  caudal ;  depth  of  body  5J  in  length ; 
width  of  head  4^  in  length  of  body.  Mouth  large,  the  upper  jaw  much 
projecting;  barbels  rather  long.  Adipose  fin  rather  high,  so  deeply 
notched  that  the  continuity  of  the  fin  is  broken  for  a  distance  nearly 
equal  to  the  diameter  of  the  eye.  A  keel  on  the  back  in  front  of  the 
adipose  fin.  Caudal  fin  rounded.  Distance  from  snout  to  dorsal  2%  in 
length  of  body.  Pectoral  spine  in  this  distance  2  times ;  in  head  1^. 
Dorsal  spine  one-half  the  height  of  the  fin  ;  3J  times  in  distance  from 
snout  to  dorsal;  2 J  in  length  of  head.  Pectinations  of  pectoral  spine 
very  strong,  recurved,  nearly  as  long  as  the  diameter  of  the  spine. 
i'ront  of  pectoral  spine  with  small  teeth  turned  forward.    Fin-radii :  D. 
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I,  6 ;  A.  13 ;  P.  I,  8 ;  V.  9.    Humeral  process  long.    L.  5  inches.    Rivers 
of  North  Carolina  and  East  Tennessee. 
(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,371;  Jordan,  I.  c.  101.) 

hb.  Pectoral  spines  shortish,  nearly  straight,  less  than  half  length  of  head ;  theserra- 
tiires  weak,  less  than  half  the  diameter  of  the  spine  j  body  elongated. 

8§*  N*  exilis  Nelson. 

Color  brown,  mottled,  the  fins  somewhat  margined  with  dusky. 
Pectoral  spine  slightly  retrorse-serrate  without,  with  about  6  small 
straight  teeth  within,  which  are  not  one-third  the  diameter  of  the  spine 
in  length.  Head  small,  not  very  broad,  but  thin  and  depressed ;  its 
width  5^  in  length  of  body ;  jaws  nearly  equal ;  head  4  in  length, 
depth  5-6^.  Dorsal  scarcely  higher  than  long.  Distance  from  Snout 
to  dorsal  about  3  in  length.  Pectoral  spine  3^  in  this  distance; 
dorsal  spine  low,  as  near  snout  as  anal.  Anal  rays  14-17.  Humeral 
process  obscure.    L.  4  inches.    Wisconsin  to  Missouri  and  Kansas. 

(Nelson,  Bnll.  111.  Mns.  Nat.  Hist.  1876,  51 ;  Jordan,  1.  c.  100.) 

S9.  N.  insigrnis  (Rich.)  Gill  &  Jordan. 

Color  dark  brown,  somewhat  mottled,  fins  all  dark-edged.  Body 
rather  elongate.  Pectoral  spine  retrorse-serrate  without,  weakly  ser- 
rate within.  Head  very  broad,  flat,  and  thin,  upper  jaw  projecting ; 
head  about  4J  in  length,  depth  6.  Dorsal  fin  one-fourth  higher  than 
long.  Distance  from  snout  to  dorsal  about  2^  in  length.  Length  of  pec- 
toral spine  2J  in  same  distance.  Dorsal  much  nearer  anal  than  snout. 
Anal  rays  16-20.  Humeral  process  conspicuous,  sharp.  Size  large; 
reaches  the  length  of  nearly  a  foot.  Pennsylvania  to  South  Carolina; 
common. 

{Pim€lodu8  insigne  Richardson,  Fauna  Bor.-Amer.  iii,  32,  1836,  hased  on  Pimelode 
livrSe  Le  Suenr,  Mdm.  Mus.  v,  155 :  Pimelodus  lemniacatus  C.  &  V.  xv,  144 :  Notunts  occi- 
dentalis  Giinther,  v,  105 :  Notiu^us  Tnarginatus  (Baird)  Cope,  Jonm.  Acad.  Nat.  ScL 
Phila.  1869,  237 ;  Jordan,  1.  c.  100.) 

**  Prumaxillary  hand  of  teeth  with  lateral  backward  proceflses,  as  in  JPUodioHs. 

{Noturu8,) 

90.  IV.  flavns  13La£,—Stone-^t 

Color  nearly  uniform  yellowish  brown,  sometimes  blackish  above,  fins 
yellow-edged.  Body  elongate.  Head  depressed,  broad  and  flat,  nearly 
as  broad  as  long.  Middle  region  of  body  subcylindrical.  Tail  com- 
pressed. Head  about  4J  in  length ;  width  of  head  5^ ;  depth  5§  in 
length.  Distance  to  dorsal  about  3  in  length.  Barbels  short.  A  strong 
keel  on  back  behind  dorsal,  leading  to  adipose  fin ;  adipose  fiin  deeply 
notched.    Dorsal  spine  very  short.    Pectoral  spine  retrorsely  serrate  in 
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front,  slightly  rough  or  nearly  entire  behind ;  its  length  3  times  in  dis- 
tance from  snout  to  doreal.  Anal  rays  about  16.  Humeral  process 
very  short  and  sharp.  Size  very  large;  reaches  a  length  of  more  than 
a  foot.    Vermont  to  Virginia,  Nebraska,  and  Texas ;  rather  common. 

(Rafinesque,  Amer.  Month.  Mag.  1818,  41;  GUother,  v,  104 ;  Jordan,  1.  c.  99:  Xotu- 
ru9  oocidentalis  Gill,  Proc.  Bost.  Soc.  Nat.  Hist.  18(52,  45 :  Noturug  platycephalus  Giin- 
ther,  V,  104.) 

58.— P1I.ODICT1S  Rafineeqne. 

Mud  Cats. 

{Opladelus  Raf.  1820.) 

(Rafinesqne,  Prodrome de  soixante-dix nouveanx  genres,  etc.,  Jonm.  Phjs.  Paris,  1819, 
422 :  type  PU4)dictis  limosus  Baf.  =  SUurus  olwaris  Raf.) 

Body  much  elongated,  very  slender,  much  depressed,  anteriorly 
broader  than  high.  Head  large,  very  wide  and  depressed,  latterly 
expanded,  above  broadly  ovate,  and  in  profile  cuneiform.  Skin  very 
thick,  entirely  concealing  the  skull.  Supraoccipital  bone  entirely  free 
fix)m  the  head  of  the  second  interspinal.  Eyes  small.  Mouth  very 
large,  anterior  and  transverse.  The  lower  jaw  always  projects  beyond 
the  upper.  Teeth  in  broad  villiform  bands  on  the  intermaxillaries  and 
dentaries.  The  intermaxillary  band  is  convex  anteriorly,  and  proceeds 
to  the  insertion  of  the  maxillaries,  where  it  is  abruptly  angularly  de- 
flected, and  proceeds  backward  as  an  elongated  triangular  extension. 
The  band  at  the  symphysis  is  slightly  divided,  and  anteriorly,  separated 
by  a  small  triangular  extension  of  the  labial  membrane.  The  lower 
band  of  teeth  is  anteriorly  semicircular  and  attenuated  to  the  comers  of 
the  mouth.  There  are  about  12  branchiostegal  rays  on  each  side.  The 
dorsal  fin  is  situated  over  the  posterior  half  of  the  interval  between  the 
pectorals  and  ventnUs,  and  has  a  spine  and  about  7  branched  rays. 
The  spine  is  rather  small,  and  more  or  less  enveloped  in  the  thick  skin. 
The  adipose  fin  is  large,  and  has  an  elongated  base  resting  over  the  pos- 
terior half  of  the  anal ;  it  is  very  obese  and  inclines  rapidly  backward ; 
it  is  rather  less  free  posteriorly  than  in  Amiurtis.  The  anal  fin  is  small ; 
it  commences  far  behind  the  anus,  is  a  little  longer  than  high,  and  is 
composed  of  about  13  rays.  The  caudal  fin  is  oblong,  subtruncated, 
placed  on  a  vertical  basis,  and  with  numerous  accessorj'^  simple  rays, 
recurrent  above  and  beneath  the  caudal  peduncle.  The  pectorals  have 
a  broad  compressed  spine,  serrated  or  dentated  on  its  external  and  in- 
ternal margins,  and  with  a  prolonged  fleshy  integument  obliquely 
striated.  The  ventrals  are  rounded  and  have  9  rays,  1  simple  and  8 
branched.    One  species  known.    (-eAeJ^,  mud;  (;^^6c,  fish.) 
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91.  P.  olivaris  (Raf.)  Gill  &  Jordan.— ifud  Cat;  Yellow  CaJ ;  Bashaw, '  Goi^on. 

Mottled  brown  and  yellowish,  the  latter  color  often  predominant; 
whitish  below.  Body  very  long,  slender,  depressed  forwards,  closely 
compressed  behind,  the  head  extremely  flat,  the  lower  jaw  the  longer. 
Barbels  short.  Dorsal  spine  half  the  height  of  the  fln.  Candal  slightly 
emarginate.  Anal  fin  short,  its  base  about  one-sixth  the  length,  its  rays 
12-15.  Humeral  process  short.  Size  very  large,  reaching  a  weight  of 
50-75  pounds.  Eivers  of  the  Mississippi  Valley  and  Southern  States ; 
abundant  in  deep,  sluggish  waters.  A  fish  of  unprepossessing  appear- 
ance, although  much  used  as  food. 

{Silurua  olivaris  Raf.  Amer.  Month.  Mag.  1818,  355 :  Hopladelus  olivaris  Gill,  Ichth. 
Oapt.  Simpson's  Expl.  1876,  426 :  Pelodl<^thys  olivaris  Jordan,  1.  c.  d5 :  Pimelodus  puno- 
UUatus  Gttnther,  v,  101 :  JPimolodus  Umosus  Raf.  IcUth.  Oh.  67 :  Pimelodus  emeus  C.  &  V. 
XV,  135.) 

54.— 6RONIAS  Cope. 
Blind  CaU. 
(Cope,  Proc.  Acad.  Nat.  Sci.  PhUa.  1864,  231:  type  Gronias  nigrilabris  Cope.) 

This  genus  agrees  with  Amiurus  in  all  respects,  except  that  the  eyes 
are  rudimentary  and  covered  by  the  thick  skin.  The  single  species  is 
probably  descended  from  some  Amiurus  of  the  type  of  melasj  modified 
in  accordance  with  its  subterranean  life.    (r/><^>^,  a  cavern.) 

99.  O.  nigrrllaterls  Cope. 

Black  above ;  jaws  and  fins  black  5  sides  varied  with  yellowish  5  belly 
pale.  Eyes  more  or  less  rudimentary  and  concealed  beneath  the  skin. 
Jaws  equal.  Muzzle  flat.  Dorsal  spine  midway  between  snout  and  mid- 
dle of  adipose  fin.  Barbels  short.  Caudal  slightly  emarginate.  Anal 
with  18  rays.  Branchiostegals  10.  Gave  streams  (Gonestoga  Eiver), 
Eastern  Pennsylvania. 

(Cope,  Proc.  Acad.  Nat.  Sci.  PhUa.  1864, 331 :  AnUurus  nigrildbris  Jordan,  1.  c.  92.) 

59.— AMIURUS  Rafinesque. 
Cat'Jlahes. 

(Ameiurws  Rnfinesque,  lohtfa.  Oh.  1820,  65:  tyx^  SUurus  cupreus  Raf.  =  Pimelodus  natalis 
Le  Sneur.) 

Body  moderately  elongated,  robust,  anteriorly  vertically  ovate  and 
scarcely  compressed ;  caudal  peduncle  also  robust,  but  much  compressed, 
and  at  its  end  evenly  convex.  Head  large,  wide,  laterally  expanded, 
above  ovate,  and  in  profile  cuneiform ;  supraoccipital  extended  little 
IK)steriorly  and  terminating  in  a  more  or  less  acute  point,  which  is  en- 
tirely separate  from  the  second  interspinal  buckler;  the  skin  covering 
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tbe  bones  is  thick.  Eyes  rather  small,  not  covered  by  the  skin.  Mouth 
large,  terminal,  transverse,  the  upper  jaw  in  most  species  the  longer. 
Teeth  subulate,  aggregated  in  broad  bands  on  the  intermaxillaries  and 
dentaries ;  the  intermaxillary  band  is  convex  in  front,  of  equal  bi^adth, 
and  abruptly  truncated  near  the  insertion  of  the  intermaxillaries ;  the 
lower  dental  band  is  anteriorly  semicircular,  attenuated  to  the  angles 
of  the  mouth.  Branchiostegal  rays  8-11.  Dorsal  situated  over  the  in- 
terval between  the  pectorals  and  ventrals,  higher  than  long,  with  a 
pungent  spine  and  about  6  branched  rays.  Adipose  tin  short,  inserted 
over  the  posterior  half  of  the  anal.  Anal  flu  varying  length,  with  15-35 
rays,  the  usual  number  being  20  or  21.  Caudal  fin  short,  usually  trun- 
cate when  spread  open,  slightly  emarginate  when  not  expanded.  Ven- 
trals each  with  1  simple  and  7  branched  rays.  Pectoral  fins  each  with 
a  stout  spine,  which  is  commonly  retrorse-serrate  behind.  Lateral  line 
usually  incomplete.  Species  very  numerous,  swarming  in  every  pond 
and  sluggish  stream  in  the  Eastern  United  States ;  one  species  (A.  can- 
tonensis)  in  China,  (a,  privative;  fitioopo<;^  curtailed;  the  caudal  fin  not 
notched.) 

*  Caadal  fin  not  forked,  rounded  or  slightly  emarginate. 
a.  Anal  ftn  very  short,  its  rays  15-17  (18). 
h.  Body  comparatively  long  and  slender. 

93.  A*  termmeilS  Jordan.— Green  Mud  Cat, 

Clear  olive-brown,  more  distinctly  greenish  than  other  cat-fishes ;  a 
blackish  horizontal  bar  at  base  of  dorsal.  Body  extremely  elongate ; 
anteriorly  nearly  terete.  Head  low,  flat,  and  broad,  upper  jaw  very 
strongly  projecting.  Dorsal  fin  very  high,  two-thirds  length  of  head, 
its  spine  nearer  snout  than  adipose  fin ;  depth  5^  in  length.  Head  3^; 
its  width  4;  base  of  anal  6;  anal  rays  16-18.  Caudal  slightly  emargi- 
nate. Young  much  less  elongate.  L.  18  inches;  slenderest  of  the 
Amiuri.  Abundant  in  the  streams  of  South  Carolina  and  Eastern 
Georgia  (Santee  to  the  Chattahoochee). 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,  366;  Jordan,  L  c.  93 ;  Jordan  &.  Braytoni 
BulL  U.  S.  Nat  Mus.  xii,  28.) 
aa.  Anal  fin  moderate,  its  rays  19-22. 

c  Lower  jaw  not  projecting  beyond  upper. 

94.  A.platycephalas(Grd.)Gil1. 

Olivaceous,  somewhat  marbled,  a  black  horizontal  bar  at  base  of  dor-  - 
sal.    Head  broad  and  flat,  nearly  as  wide  as  long.    Mouth  very  wide, 
the  jaws  about  equal.    Dorsal  spine  nearer  snout  than  adipose  fin.    B. 
11;  A,  20-22,  the  base  of  the  fin  4J-5  in  length.    :tforth  Carolina  to 
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Georgia ;  rather  common.    Resembles  A,  brunneusy  but  less  slender  and 

with  a  different  mouth. 

(Pimelodua  platijoephalus  Girard,  Proc.  Acad.  Nat.  Set.  Phila.  1859, 161 ;  Jordan,  1.  c. 
93.) 

95.  A.  xanthoccphalus  (Raf.)  Gill. 

Chiefly  uniform  yellowish  brown,  often  rather  pale.    Head  about  as 

broad  as  long,  4  in  length.    Dorsal  spine  nearer  adipose  fin  than  snout, 

its  rays  usually  19  (18-20).    Mouth  very  broad.    Body  short  and  stout. 

Barbels  shorter  than  head.    Humeral  process  very  short,  covered  by 

skin.    Size  small.    Ohio  Valley. 

{Silurm  xanthocephalus  Raf.  Qaart.  Joam.  Sol.  Lit.  Arts,  Lond.  lb'20,  51 ;  Jordan,  I. 
0.42.) 

96.  A.  melas  (Raf.)  Jordan  <&  Copeland.—BuZZ-^ieo^. 

Color  almost  black.  Body  very  stout,  short,  and  deep,  the  depth  34 
to  4J  in  length.  Head  broad  behind,  rather  contracted  forward,  the 
front  steeply  elevated.  Anal  fin  short  and  deep,  of  17-19  rays,  its  ba«e 
nearly  5  in  length,  the  color  of  the  rays  forming  a  sharp  contrast  with 
that  of  the  dusky  membranes.  Jaws  nearly  equal.  Barbels  longer 
than  head.  Humeral  process  rather  long,  rugose.  Size  small.  Missis- 
sippi Valley  to  New  York ;  common. 

{Silurm  nielas  Raf.  Quart.  Joum.  Sci.  Lit.  Arts,  Lond.  1820,  51 :  Fimeilodus  catulus 
Grd.  Ichth.  U.  8.  Pao.  R.  R.  Surv.  1858, 208 :  Fimelodu8  canfinis  Grd.  Proc.  Acad.  Nat 
Sci.  Phila.  1859,  159:  Amiurua  o6e«tw  Gill,  Proc.  Boat.  Soc.  Nat.  Hist.  18G2,  45;  Jordan, 
I.e.  89:  Pimelodus  pullas  DeKay,  Kew  York  Fauna,  Fish.  184:  Amiuruapullua  Jordan, 
1.  c.  93.) 

97 •  A*  marmoratas  (Holbrook)  Jordan. 

Body  sharply  mottled  with  brown,  greenish,  and  whitish ;  the  color- 
ation therefore  singular  among  cat-fishes.  Jaws  equal,  or  nearly  so ; 
depth  about  4  in  length ;  slope  of  profile  very  steep.  Dorsal  fin  high ; 
the  spine  more  than  half  length  of  head.  Dorsal  spine  nearer  adipose 
fin  than  snout.  Barbels  long.  Branchiostegals  10.  Head3J  in  length. 
Anal  21.  L.  15  inches.  Southern  Illinois  to  Florida.  Perhaps  a  variety 
of  A.  catus. 

(Pimelodus  marmoratits  Holbrook,  Joum.  Acad.  Nat.  Sci.  Phila.  1855,  54 :  Jordan,  1.  c. 
89.) 

98.  A.  catas  (Linn.)  Giih—Bull'Jt.ead ;  HwnedPout;  Small  Cc.t-fiah;  Schuylkill  Cat; 
Sacramento  Cat 

Color  dark  yellowish  brown,  more  or  less  clouded,  sometimes  yellow- 
ish, sometimes  nearly  black.  Body  rather  elongate;  depth  4-4J  in 
length.  Anal  fin  usually  with  21  or  22  rays,  its  base  4  in  body.  Dor- 
sal fin  inserted  rather  nearer  adipose  fin  than  end  of  snout.  Upper  jaw 
usually  distinctly  longer  than  lower.    Humeral  process  more  than  half 
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the  length  of  i)ectoral  spine.    L.  18  inches.    Great  Lakes,  Ohio  Valley, 

and  eastward.    The  common  ball-head  or  horned  pout  of  the  North 

and  East,  abundant  in  every  pond  and  stream ;  also  introduced  into 

the  rivers  of  California,  whore  it  has  rapidly  multiplied. 

(  f  SUurus  catus  Linn.  Syst.  Nat.  x,  305,  1758 :  Pimelodus  nebuXotua  Le  Snenr,  M^m. 
Mu8.  V,  149,  1819 :  Pimelodua  atrarius  DeKay,  New  York  Fauna,  Fish.  1842,  165 ;  Jor- 
dan, L  c  90.) 

00.  Lower  jaw  projecting  beyond  upper. 

99*  A*  viilg:aris  (Thompson)  Nelsotf. 

Dark  reddish  brown  or  blackish.  Body  moderately  elongate  5  depth 
4J-5  in  length.  Head  3J-4.  Barbel  long.  Mouth  wide.  Head  longer 
than  broad,  rather  narrowed  forward.  Profile  rather  steep,  pretty  evenly 
convex.  Dorsal  region  more  or  less  elevated.  Lower  jaw  strongly  pro- 
jecting. Anal  rays  2  0.  L.  18  inches.  Vermont  to  Minnesota  and  south- 
ward; rather  common. 

(PimeloduB  vulgaris  Thompson,  Hist.  Vermont,  1842,  138 :  Pimelodus  dckayi  Girard, 
Proc.  Acad.  Nat.  Sci.  Phila,  ia'>9, 160:  Pimelodua  aUurua  Girard,  U.  8.  Pac.  E.R.  Expl. 
Fish.  1858,  210;  Jordan,  1.  c.  88.) 

aaa.  Anal  fin  long,  of  24-27  rays,  its  base  more  than  one-fourth  the  length. 
d.  Head  broad  ]  month  wide. 

100.  A«  natalis  (Le  Suenr)  Jordan. — TeUow  Cat, 

Yellowish,  greenish,  or  blackish.  Body  more  or  less  short  and  chubby, 
sometimes  extremely  obese  (var.  natalis),  sometimes  more  elongate  (var. 
Uvidus).  Head  short  and  broad.  Month  wide,  the  jaws  equal  (var.  livU 
dus)  or  the  upper  jaw  longest  (var  cuprevs).  Anal  rays  24-27.  Great 
Lake  region  to  Virginia  and  Texas ;  generally  abundant.  Extremely 
variable,  and  running  into  several  varieties.* 

{Pimelodu8  naialis  Le  Snenr,  M^m.  Mas.  v,  154,  1819 ;  GUnther,  v,  101 ;  Jordan,  1.  c. 
86:  l^wrua  lividua  Bafinesqne,  Ichth.  Oh.  1820,  G5:  Pimelodua  felinus  et  antoniaisia  Grd. 
U.  S.  Pac.  E.  R.  Expl.  x,  209,  291 :  Pimelodua  catus,  cupretts,  et  cuprcoides  Grd.  Proc. 
Acad.  Nat.  Sci.  Phila.  1859, 159,  160:  Pimelodus  cc^nosus  Richtadaoiif  Fauna  Bor.-Amer. 
iil,  132 :  Pimelodus  cupreus  Raf.  Ichth.  Oh.  1820, 65.) 

dd.  Head  elongate ;  month  narrow. 

101.  A.  erel>eBinus  Jordan. 

Color  black;  belly  paler;  fins  and  barbels  black.  Body  rather  elon- 
gate, compressed,  the  depth  about  4J  in  length.  Dorsal  region  rather 
elevated  5  the  head  quite  long  and  narrowed  forward,  4  times  in 
length  of  body.  Head  more  narrowed  than  in  any  of  the  other  spe- 
cies. Width  of  the  head  in  front  of  the  eye  but  little  more  than  half 
its  length.    Width  of  the  mouth  about  half  the  length  of  the  head. 

*For  a  discofiaion  of  which  see  Jordan,  BuU.  U.  N.  Nat.  Mas.  x,  86. 
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Greatest  width  of  the  head  contained  about  1^  times  in  its  length. 
Dorsal  fin  slightly  nearer  the  snoat  than  the  adipose  fin,  annsuaUy 
high,  its  spine  long,  as  in  the  species  of  Ictalurvs.  Pectoral  spine  very 
strong,  about  hdlf  as  long  as  the  head.  Anal  fin  long,  deep,  nearly  one- 
third  the  length  of  the  body,  and  composed  of  24  rays.  Adipose  fin 
large.  Caudal  fin  rather  short,  truncate  behind.  Jaws  equal.  ISupra- 
occipital  bone  but  little  free  behind.  Branchial  apertures  rather  more 
restricted  than  usual.  Eesembles  J.  lacustriSy  but  with  the  truncate 
caudal  of  A.  imtalis.  Rivers  of  Floridli. 
(Jordan,  BuU.  U.  S.  Nat.  Mas.  x,  85.) 

A6.— ICT4I.UBUS  Rafinesqne.    . 

Channel  Cats. 

(Rafinesqne,  Ichth.  Oh.  1820,  61 :  type  /$i{ttrM«j7unc(atii«Rafinesque.) 

Body  elongated,  slender,  and  much  compressed.  Head  usually  slen- 
der and  conical.  The  supraoccipital  bone  is  prolonged  backward,  and 
its  emarginated  apex,  in  typical  species,  receives  the  acuminate  anterior 
point  of  the  second  interspinal,  thus  forming  a  continuous  bony  bridge 
from  the  head  to  the  dorsal  spine.  In  some  species,  this  connection  is 
more  or  less  imperfect,  as  in  Amiurua^  to  which  genus  all  such  species 
have  been  hitherto  referred.  Mouth  transverse  and  terminal,  the  up- 
per jaw  protruding  beyond  the  lower.  Teeth  subulate,  aggregated  into 
a  short,  laterally  truncated  band  on  each  jaw.  Branchiostegal  rays  8  or 
9.  Dorsal  fin  situated  over  the  interval  between  the  pectoral  and  ven- 
tral fins,  higher  than  long,  with  one  long  spine,  and  usually  6  articulated 
rays.  Adipose  fin  pedunculated,  over  the  posterior  portion  of  the  anaL 
Anal  fin  long,  with  20-35  rays ;  it  commences  near  the  vent.  Ventral 
fins  each  with  1  simple  and  7  branched  rays.  Pectoral  fins  each  with  a 
stout  spine,  retrorse-serrate  within,  and  about  9  branched  rays.  Caudal 
fin  elongated  and  deeply  forked,  with  the  lobes  i)ointed,  the  upper  fre- 
quently the  longer.  Coloration  silvery.  Fresh  waters  of  North  Amer- 
ica, one  species  soutliward  to  Guatemala  j*  one  in  Western  Mexico.t 

*/.  meridionalis  (GUnther)  Jordan.  Allied  to  J.  furcatus,  but  the  anal  shorter,  the 
depth  5  in  length.  A-  28-29.  Rio  UBumacinta,  Guatemala.  {Amimns  meridionalis 
Gflnther,  v,  102.) 

t/.  dugmi  (Beau)  J.  &  G.  Closely  allied  to  /.  albiduSf  but  with  a  narrower  head  (its 
width  5  in  length)  ;  the  width  of  the  premaxillary  band  of  teeth  a])out  one-third  the 
length,  of  the  head ;  humeral  process  slightly  furrowed,  not  strongly  rugose  as  in  /. 
albidua.  Caudal  deeply  forked.  Color  plumbeous,  silvery  below.  B.  8 ;  D.  I,  6 ;  A. 
21 ;  P.  I,  8.  Rio  Turbio,  Guanajuato,  Mexico  (west  of  the  Sierra  Madre).  {Amiurva 
dugeH  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  304, 1879.) 
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{ixOo^jl^h'y  atXoopo^yCSit'j  hencemore  correctly^  though  less  euphonioos- 

ly,  Ichthcelurus,) 

CL  Bony  bridge  from  occipnt  to  dorsal  not  quite  oontinuous. 
b.  Anal  tin  moderate,  of  20-22  rays. 

lOlt.  I.  loptaius  (Cope)  J.  <&G. 

Pale  olive-bluish,  silvery  below.  Body  rather  stout.  Head  very 
broad,  about  as  wide  as  long,  its  width  3  J  in  length  of  the  body.  Eye  5-6 
in  interorbital  width.  Caudal  not  deeply  forked.  Upper  jaw  not  muoh 
the  longer.  Mouth  wider  than  in  any  other  cat-fish.  Humeral  pro- 
cess stout,  shortish,  somewhat  rugose.  Anal  rays  21 ;  base  of  anal  6  in 
length.    L.  24  inches.    Streams  about  Chesapeake  Bay. 

{AvUwrus  loj^Miu  Cope,  Proo.  Amer.  PhU.  Soo.  Vi^fO,  486 :  Amiwrus  lopMu$  Jordan, 
Lc86.) 

108.  I«  albidus  (Le  Sueur)  J.  <&  Q.-^WhUe  Cat;  Channel  Cat  of  the  Potomao, 

Pale  olive-bluish,  silvery  below.   Body  moderately  stout.   Head  longer 

than  wide,  its  width  4-6  times  in  length.    Mouth  rather  narrow.    Upper 

jaw  much  the  longer.    Eye  3-^  in  interorbital  width.    Barbels  long, 

except  nasal  barbel.    Caudal  fin  deeply  forked,  the  upper  lobe  the  longer# 

Humeral  process  more  than  half  the  length  of  the  spine,  extremely 

rugose.    Anal  rays  21 5  base  of  anal  4^  in  length.    Dorsal  fin  nearly 

midway  between  adipose  fin  and  snout    L.  IS  inches.    Pennsylvania 

to  North  Carolina. 

{Pimdodue  aVHdua  Le  Sueur,  M€m.  Hub.  v,  148,  1819 :  Pimelodus  lynx  Girard,  Proo. 
Acad.  Nat.  ScL  Phila.  1859,  160 :  Amiurm  albidm  Jordan,  L  0.  84.) 

(d.  Anal  fin  long;  of  23-27  rays.  « 

IMU  I.  lupus  (Grd.)  J.  &,  G. 

Dusky  olivaceous,  sides  silvery.    Body  rather  slender.    Head  narrow, 

longer  than  broad,  its  width  4|  in  length,  being  less  than  its  length 

above.    Dorsal  spine  much  nearer  snout  than  adipose  fin.    Base  of  anal 

as  long  as  head.    Anal  23.    Pectoral  spines  long  and  slender,  dentate. 

Barbels  long.    Supraoccipital  bone  almost  meeting  the  interspinal)  its 

relations  therefore  very  close  to  Ictalurus  punctatus.    Streams  of  Texas. 

(Pimelod¥s  htpus  Grd.  U.  8.  Pac.  B.  B.  £xpL  x,  211 :  Andurue  lupus  Jordan,  L  0.  83 : 
Amiurue  lupu$  Gilnther,  v,  101.) 

105.  I«  nlTeiirentris  (Cope)  J.  <&  G. 

Similar  to  J.  lupuSy  but  the  head  broader,  its  width  equal  to  its  length 

above.    Dorsal  spine  scarcely  nearer  snout  than  adipose  fin.    Anal 

24,  shorter  than  head.    Barbel  longer  than  head ;  humeral  process  very 

rugose.    Neuse  Eiver,  Forth  Carolina. 

(AmiuruB  mveiveatrie  Cope,  Proc.  Amer.  PhiL  Soc.  1870,  486 :  Amiurus  niveivmtria  Jor- 
dan, L  c.  83.) 
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106.  I.  lacnstiis  (Walbaum)  J.  &Gr,—Cai'fi8h  of  Vie  Lakes;  Great  Fork-tailed  Cat; 
Misftimppi  Cat;  Florida  Cat;  Flannel-mouth  Cat 

Olivaceous  slaty,  growing  darker  with  age;  sides  pale,  without  dark 
spots  5  anal  dusky  edged.  Body  rather  stouter  than  in  J.  punctatus. 
Head  much  broader,  lower,  and  more  depressed  than  in  J.  puiictattiSj 
its  greatest  width  five-sixths  its  length.  Interorbital  space  somewhat 
more  than  half  the  length  of  head.  Width  of  the  mouth  about  half 
head.  Eye  moderate,  wholly  in  front  of  middle  point  of  head.  Top  of 
head  covered  with  a  thicker  skin  than  in  punctatus^  so  that  the  bones 
are  nearly  concealed.  Upper  surface  of  head  quite  flattish,  so  that  the 
eyes  are  much  nearer  the  upper  than  the  lower  surface  of  the  head. 
Barbels  long,  all  black,  the  maxillary  barbel  reaching  beyond  head. 
Humeral  process  very  short  and  blunt,  covered  by  skin,  a  little  more 
than  one-third  the  length  of  the  pectoral  spine.  Caudal  deeply  forked, 
the  upper  lobe  rather  longer  and  narrower  than  the  lower.  Dorsal  a 
little  nearer  snout  than  adipose  fin.  Head  4  in  length ;  depth  5.  Dis- 
tance to  dorsal  spine  2|.  Anal  base  as  long  as  head.  D.  I,  5 ;  P.  I,  9 ; 
A.  25.  British  America  to  Florida  and  Texas ;  abundant  in  all  large 
bodies  of  water.  One  of  the  largest  of  the  cat-fishes,  reaching  a  weight 
of  100  pounds. 

(  f  Gadue  lacustris  Walbaum,  Artedi  Pise.  1792,  144:  tPimelodus  borealia  Richardson, 
Fauna  Bor.-Amer.  Fish.  135:  tAmiurus  horcaJis  Gttnther,  v,  100:  Fimclodus  ntgri- 
cans  he  Saour,  M^m.  Mas.  v,  153,  1819:  Amiurus  nigricans  J oTdan,  L  c.  83:  AnUuruM 
horealis  Jordan,  1.  c.  84.) 

hhh^  Anal  fin  very  long,  of  35  rays. 

lOY.  I.  ponderosns  (Bean)  J.  &  G.— Great  Cat-fish. 

Bluish  slate  above,  whitish  below.  Form  of  i.  laeusfrisj  but  the 
body  deeper  and  the  head  and  mouth  broader.  Greatest  depth  3J  in 
length.  Head  3§ ;  its  width  4f .  Dorsal  nearer  snout  than  adipose  fin. 
Caudal  fin  not  deeply  forked.  P.  I,  H'j  A.  35.  (Bean.)  Mississippi 
Eiver  (Saint  Louis).  Probably  the  largest  of  the  cat-fishes,  the  original 
type  5  feet  in  length  and  weighing  160  pounds. 

(Amiurus  ponderosus  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  286,  1879.) 

aa.  Bony  bridge  from  occiput  to  dorsal  fin  complete  and  continuous, 
d.  Anal  moderate,  its  rays  24-30,  its  base  3^-4  in  length  of  body. 

108.  !•  punctatus  (Raf.)  Jor.^Channel  Cat;  White  Cat, 

Color  light  olivaceous  above,  the  sides  pale  or  silvery,  and  almost 
always  with  irregular  small,  round,  dark  spots.  Fins  often  with  dark 
edgings.  Body  rather  long  and  slender,  the  back  little  elevated. 
Head  rather  small^  narrow,  convex  above,  so  that  the  eye  is  little 
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nearer  the  upper  than  the  lower  outline.  Eye  large,  the  middle  point 
of  the  length  of  the  head  being  near  its  posterior  margin.  Mouth 
rather  small.  Barbels  long.  Spines  long.  Skin  thin.  Humeral  pro- 
cess long  and  slender,  more  than  half  the  length  of  the  pectoral  spine, 
which  is  strongly  serrated  behind.  Head  4;  depth  5.  Anal  25-29. 
Elvers  of  the  Southern  and  Western  States,  from  Montana  to  Ver- 
mont, Mexico,  and  Greorgia ;  generally  abundant  in  the  channels  of  the 
larger  streams.    It  reaches  a  weight  of  20-25  pounds.    Variable. 

(SiluruB  punctatHS  Raf.  Amer.  Month.  Mag.  1818,  359;  Jordan,  1.  c.  76:  Pimelodus 
coerule9eeH8  Raf.  Ichth.  Oh.  63:  Pimelodus  caudafurcaius  he  Sueur^  Mdm.  Mus.  v,  152: 
Amiurus  caudafurcaius  Gflnther,  v,  102 :  Pimelodus  furcifer,  graoiliSy  vulpesy  olivaceus, 
hougkif  me^lopSy  graoiosus,  hammandi,  notatiuif  etc.  Aact. :  Ictalurus  beadlei  and  simp- 
soni  GUI:  Ichtkalurus  rohustus  Jordan,  1.  c.  76.) 

dd.  Anal  fin  Tory  long,  its  rays  32-34. 

109.  I.  nureatns  (Cnv.  &  Val.)  GilL 

Color  silvery,  plain  or  somewhat  spotted.  Anal  fin  extremely  elon- 
gate, its  base  nearly  one-third  the  length  of  the  body  (without  caudal)  j 
its  nvys  32-34  in  number.  Eye  small,  wholly  anterior,  the  middle  of 
the  head  being  entirely  behind  its  posterior  margin.  Head  small,  about 
4J  in  length ;  depth  4  in  adults  to  5 J  in  younger  specimens  Slope  from 
dorsal  to  snout  somewhat  concave,  especially  in  adults.  Pectoral  spine 
rather  long;  humeral  spine  stout,  shortish,  not  reaching  middle  of 
pectoral  spine.  Skin  thin.  Size  rather  smalL  Ohio  to  Iowa  and 
Texas ;  not  very  common. 

(Pimelodus  furcatus  Cuv.  &  Val.  xv,  136,  1840 :  Amiurus  furoaius  GUnther,  y,  103 . 
Jordan,  1.  c.  75.) 

&7m — ABIUS  Cuvier  &  Valenciennes. 

Sea  Catfish. 

CCnvier  d&  Valenciennes,  Hist.  Nat.  Poiss.  xv,  53, 1840:  type  Pimelodus  arius  Buchanan^) 
Body  more  t>r  less  elongate,  subterete.  Head  subconical,  armed  with 
a  bony  shield  above,  behind*  which  are  usually  two  others,  the  posterior 
at  the  base  of  the  dorsal  spine.  Skull  with  a  fontanelle.  Mouth  not 
large,  the  upper  jaw  the  longer.  Teeth  villiform  or  granular,  in  a  band 
in  each  jaw.  Teeth  in  one  or  two  patches  each  on  the  vomer  and  pala- 
tines, all  of  them  sometimes  confluent  into  one  band.  Barbels  6  (the 
Bostrils  without  barbel),  close  together,  the  posterior  with  a  valve. 
Eyes  with  a  free  orbital  margin.  Dorsal  fin  short,  in  front  of  the  ven- 
trals,  with  a  pungent  spine  and  7  mys.  Adipose  fin  well  developed, 
posteriorly  free.  Caudal  fin  deeply  forked.  Anal  tin  short  Pectorals 
each  with  a  spine.    Ventral  rays  6.    Skin  smooth,  naked,  except  on  the 
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occipital  and  nuchal  regions,  which  are  armed  with  bony  bucklers. 
Marine  cat-fishes.  Species  very  numerous  in  the  tropical  seas.  This 
group  has  been  divided  into  many  genera,  the  value  of  which  we  are 
unable  to  determine.  Our  common  species  is  not  a  typical  Arius^  but  the 
genus  to  which  it  belongs  has  not  been  properly  defined.  (From  Art 
g<igoraj  the  Bengalese  name  of  the  typical  species.) 

a.  Teeth  aU  yillifoTm,  in  a  large  rounded  patch  on  each  palatine  and  a  small  one  on 
each  side  of  the  vomer,  these  patches  all  distinct;  posterior  buckler  smaU. 
(Ariap9U*  Gill.) 

110.  A.  fells  (Linn6)  J.  &  G.—Sea  Cat-fish, 

Steel-blue,  sides  and  belly  silvery.  Body  rather  elongate^ot  com- 
pressed, tapering  Into  the  slender  tail.  Head  subconic,  depressed,  flat- 
tish  above.  Maxillary  barbel  nearly  as  long  as  the  head.  Mouth  smalL 
Eye  moderate,  just  in  front  of  the  middle  of  the  head.  Gill  membranes 
broadly  united,  partly  joined  to  the  isthmus,  forming  a  narrow,  fi*ee  fold 
across  it.  A  small,  bony,  granulated  buckler,  broader  than  long,  in  front 
of  base  of  dorsal  spine ;  then  a  much  larger  nuchal  shield  with  a  me- 
dian keel,  and  a  still  larger  occipital  shield  with  a  median  furrow.  A 
low  fleshy  keel  along  the  back.  Humeral  i>roces8  nearly  half  the  length 
of  the  pectoral  spine.  Caudal  deeply  forked,  the  upper  lobe  the  longer. 
Head  3| ;  depth  5.  D.  I,  7,  its  spine  not  filamentous,  serrate  in  front ; 
P.  I,  6;  A.  16.  L.  24  inches.  Cape  Cod  to  Florida;  common  south- 
ward. 

{Silurua  felis  Linn^,  Syst.  Nat. :  Arius  nUlberH  Cuv.  &  Val.  xv,  74 :  Ariua  milberH 
Gilnther,  v,  155.) 

111.  A*  eqnestrls  Baird  &  Girard. 

Similar,  but  with  the  spines  higher  and  the  maxillary  barbels  much 
longer,  reaching  to  the  middle  of  the  pectorals.  Pectorals  reaching  to 
last  ray  of  dorsal.  Dentition  and  character  of  the  cephalic  bucklers 
undescribed.  Head  4.  D.  I,  7;  A.  16 j  P.  I,  9.  Coast  of  Texas;  a 
doubtful  species. 

(Baird  &,  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  26;  Gilnther,  v,  173.) 

58.— ALUBICHTinrS  Baird  &  Girard. 

Sea  Cat-fishes. 

(Ailuricihthys  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,26:  type  Silurua  mari- 
niMMitchill.) 

Body  rather  elongate,  little  compressed.  Head  depressed,  broad 
above.  Mouth  large,  the  upper  jaw^the  longer.  Teeth  all  villitbrm ;  those 
on  the  vomer  and  palatines  forming  a  more  or  less  perfectly  crescent- 

*  Arioptis  et  Notanus  Gill,  Proc.  Acad.  Nat  Sci.  Phila.  1863,  171 :  type  Arius  milberH 
C.  &  y.    {Arius;  l^ig,  appearance.) 
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shaped  band.  Barbels  4.  Maxillary  barbels  band-like,  very  long.  Chin 
with  two  short  barbels.  Nostrils  close  together,  the  posterior  with  a 
valve;  nuchal  region  with  a  granulated,  bony  buckler.  Fontanelle 
large,  well  forward.  Dorsal  fin  short,  in  front  of  the  ventrals,  with  1 
sharp  spine  and  7  rays.  Pectorals  with  a  similar  spine ;  both  pectoral 
and  dorsal  spines  ending  in  a  long,  striated,  band-like  filament.  Adipose 
fin  moderate,  free  behind.  Caudal  fin  widely  forked.  Anal  moderate 
or  rather  long.  Venti-al  rays  6.  Gill  membranes  somewhat  connected. 
Tropical  waters  of  America;  the  species  all  marine.  (aUoopo^y  cat; 
lx(fo<;j  fish.) 

119.  M.  marinas  (MitcbiU)  B.  &,  Q,—8ea  CaUJUh;  Gaff-topsaiL 

Dusky  bluish,  silvery  below.  Head  rather  short  and  broa^,  rounded 
anteriorly.  Eye  rather  large,  low,  anterior.  Occipital  buckler  subtrian- 
gular,  tax>ering  behind.  Maxillary  barbels  extending  about  to  the  end  of 
the  pectoral  spine.  Pectoral  spine  longer  than  the  dorsal  spine,  two- 
thirds  the  length  of  the  head,  its  filament  reaching  the  vent.  Dorsal 
filament  reaching  adipose  fin.  Upper  lobe  of  caudal  much  the  longer. 
Anal  fin  falcate.  Band  of  palatine  teeth  nearly  continuous.  Head  4J. 
D.  I,  7 ;  A.  23;  P.  1, 12;  B.  6;  Vert.  20  +  30.  Cape  Cod  to  Mexico; 
common  southward. 
{SiUmu  piarinuaMitchiU,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,433;  Glinther,  v,  178.) 

Okdee  L-PLECTOSPONDYLI. 

{The  Plectospondylotcs  Fishes.) 

Physostomous  fishes  with  the  parietals  broad,  distinct ;  pterotic  nor- 
mal; symplectic  present;  opercular  bones  all  present;  no  interclavi- 
cles,  and  the  four  anterior  vertebrae  much  modified  and  with  ossicula 
auditns.  This  group  consists  principally  of  fresh-water  fishes,  and  in- 
cludes about  six  families.  Two  strongly  marked  divisions  are  included 
in  it,  the  one  the  suborder  Eventognathi  of  Professor  Gill,  and  the  other 
the  Characins,  referred  by  Professor  Gill  to  the  IsospondylL  The  Chara- 
cins  resemble  the  Isospondyli  in  general  appearance  and  in  the  structure 
of  the  pharyngeals,  but  differ  in  the  modification  of  the  anterior  ver- 
tebrse.    (^XsxTd<;j  joined  together ;  (n:6vduXo(;j  vertebrae.) 

ANALYSIS  OF  FAMILIES  OF  PLECTOSPONDYLI. 

•  Brain  case  produced  "between  orbits ;  basis  cranii  simple ;  only  two  snperior  pharyn- 
geal bones ;  lower  pharyngeals  falciform,  parallel  with  the  gill-arches ;  jaws 
toothless.    {Eventognathi,*) 

*  eVf  well ;  hrbc,  within ;  yvado^y  jaw. 
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a.  Basal  brunchihyals  2;  pharyngeal  teeth  nnmerooB;  pectinate;   maxillariee 

forming  part  of  the  margin  of  the  upper  jaw Catostomid^,  30. 

aa.  Basal  branchihyals  3 ;  pharyngeal  teeth  few  j  margin  of  opper  jaw  formed  by 

premaxillaries  alone Cypiiinid^,  31. 

**  Brain  case  not  produced  between  orbits ;  basis  cranii  double,  sometimes  with  mus- 
cular canal ;  4  to  1  superior  pharyngeal  bones ;  lower  pharyngeals  not  falci- 
form; 3  basal  branch! hyals;  teeth  iu  jaws  often  present.    (Charotini.) 

Characikid^,  32. 

Family  XXX.— CATOSTOMID^. 

.   {The  Suckers.) 

Body  oblong  or  elongate,  usually  more  or  less  compressed.  Head 
more  or  less  conoid.  Opercles  normally  developed.  Nostrils  double. 
Ko  barbeW.  Mouth  large  or  small,  usually  protractile  and  with  fleshy 
lips.  Margin  of  upper  jaw  formed  in  the  middle  by  the  small  premax- 
illaries, and  on  the  side  by  the  maxillaries.  Jaws  toothless.  Lower 
pharyngeal  bones  falciform,  armed  with  a  row  of  numerous  comb-like 
teeth.  Branchiostegals  3.  Gill  membranes  more  or  less  united  to  the 
isthmus,  restricting  the  gill-openings  to  the  sides.  Gills  4,  a  slit  be- 
hind the  fourth.  Pseudobranchiae  present.  Scales  cycloid,  large  or 
small.  Lateral  line  decurved,  sometimes  wanting.  Head  naked.  t'inB 
not  scaly.  Dorsal  fin  comparatively  long  (of  11-50  rays),  without  true 
spine.  Anal  fin  short.  Caudal  fin  more  or  less  forked.  Ventrals  ab- 
dominal, with  about  10  rays.  Pectoral  fins  placed  low,  without  spine. 
Ko  adipose  fin.  Belly  not  serrated.  Alimentary  canal  long.  Stomach 
simple.  Ko  pyloric  coeca.  Air-bladder  large,  divided  into  two  or  three 
parts  by  transverse  constrictions,  not  surrounded  by  a  bony  capsule. 
Genera  14  or  fewer ;  species  about  60 ;  inhabiting  the  fresh  waters  of 
Korth  America,  two  species  in  Eastern  Asia.  They  are  not  much  valued 
as  food  fishes,  the  flesh  being  flavorless  and  full  of  small  bones. 

{Cyprinidce,  group  Catostomina  GUnther,  vii,  13-24.) 

*  Dorsal  fin  elongate,  its  developed  rays  25^60  in  number ;  air-bladder  in  two  parts, 
t  Fontanelle  present ;  body  ovate  ;  scales  large.    {Bubalichthyinw,) 
a.  Dorsal  rays  24-33. 
h.  Mouth  large,  terminal,  protractile  forwards ;  lips  thin ;  pharyngeal  bones  and 

teeth  weak Ictiobds,  59. 

hh.  Mouth  smaller,  inferior,  protractile  downwards, 
c.  Pharyngeal  bones  strong,  the  teeth  comparatively  coarse  and  large,  in- 
creasing in  size  downwards Bubauchth ys,  60. 

cc.  Pharyngeal  bones  narrow,  with  the  teeth  thin  and  weak . .  Carpiodes,  61. 
t  \  Fontanelle  obliterated  .by  the  union  of  the  parietal  bones ;  body  elongate.    (  Cyolep- 

ttlMP.) 

d.  Mouth  small,  inferior,  with  thick  papillose  lips ;  scales  rather  small. 

Cycleptus,  62. 
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••Dorsal  fin  short,  with  10-18  rays.    (Ckitost&mincB.) 
e.  Air-bladder  in  two  parts. 
/.  Lateral  Udo  complete  and  continuous ;  scales  small,  55-115  in  the 
lateral  line. 

g.  Fontanelle  none Pantostbus,  63. 

gg.  Fontanelle  present. 
k.  Mouth  inferior,  small,  with  thick  papillose  lips. 

CAT08TOMTJ8,  64. 

kk.  Month  very  large,  terminal,  oblique ;  lips  thin  and  nearly  smooth, 
i.  Pharyngeal  bones  moderate,  with  teeth  of  medium  size. 

CHA8MI8TES,  65. 

H,  Pharyngeal  bones  slender,  with  very  numerous,  minnte  teeth. 

LiPOMYZON,  66. 
ff.  Lateral  line  interrupted  or  wanting;  scales  large  (40-50  in  a  longi- 
tudinal series). 

g.  Lateral  line  entirely  wanting , Erimtzon,  67. 

gg.  Lateral  line  more  or  less  developed Minttrbma,  68. 

ee.  Air-bladder  in  three  parts;  fontanelle  present;  scales  large;  lateral 
line  complete. 
j.  Mouth  normal,  the  lower  lip  entire  or  merely  lobed. 

k.  Pharyngeal  bones  moderate,  the  teeth  compressed,  grad- 
ually larger  downwards;  mouth  moderate  or  small,  the 

lips  usually  plicate Moxostoma,  69. 

kk.  Pharyngeal  bones  very  strong,  with  the  lower  teeth  much 
enlarged,  subcylindrical  and  truncate,  the  teeth  of  the 
upper  part  of  the  bone  small  and  compressed ;  mouth  large, 
somewhat  oblique,  with  very  thick  lips. 

Placopharynx,  70. 
jj.  Mouth  singular,  the  upper  lip  not  protractile,  greatly  en- 
larged, the  lower  lip  developed  as  two  separate  lobes, 
pharyngeal  bones  and  teeth  ordinary Quassilabia,  71. 

ft9«— ICTIOBUS  Rafinesque. 
Buffalo-fishes. 
(Rafinesque,  Ichth.  Oh.  1820,  55:  type  Jmblodon  hubalus  Rafl) 

Head  very  large  and  strong,  wide  and  deep  5  its  length  3}-3f  in  that 
of  the  body;  its  upper  surface  broad  and  depressed.  Eye  moderate, 
wholly  anterior  in  jw^ition,  the  middle  of  the  head  being  entirely  behind 
it;  suborbital  bones  proportionately  narrow.  Fontanelle  large,  well 
open.  Oi)ercular  apparatus  largely  developed;  the  suboperculum 
broad ;  the  operculum  broad,  strongly  ftirrowed.  Mouth  very  large  for  a 
sucker,  terminal,  protractile  forwards;  the  middle  of  the  premaxillaries 
nearly  on  the  line  ol  the  middle  of  the  eye ;  the  i)08terior  edge  of  the  maxil- 
lary extending  about  to  the  line  of  the  nostrils.  Mandible  very  strong, 
oblique,  placed  at  an  angle  of  45^  or  more  when  the  mouth  is  closed,  its 
posterior  end  extending  to  beyond  opposite  the  front  of  the  eye,  its 
length  a  little  less  than  one-third  that  of  the  head.  Lips  very  little  de- 
veloped ;  the  upper  narrow  and  smooth,  scarcely  appreciable ;  the  lower 
narrow,  rather  fall  on  the  sides,  but  reduced  to  a  narrow  rim  in  front, 
BulL  Nat.  Mus.  No.  16 8  ^  . 
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entirely  destitute  both  of  papillae  and  plicae.  Jaws  without  cartilagi- 
nous shea-th.  Muciferous  system  of  head  well  developed.  Isthmus  nar- 
row. Pharyngeal  bones  rather  weak^  the  outer  surfiawje  of  the  arch 
standing  outwards  and  presenting  a  porous  outer  margin.  The  pedun- 
cle of  the  symphysis  is  much  longer  proportionally  and  more  pointed 
than  in  Carpiodea  and  Bubalichthys.  The  teeth  are  very  numerous,  small, 
thin,  and  compressed  as  in  Carpiodesy  but  the  lower  ones  are  gradually 
larger  than  the  upper  ones.  Their  inner  edge  is  slanting  outwards, 
and  not  uniformly  arched  as  in  BubalichthySj  or  truncate  as  in  Cycleptusy 
the  innermost  margin  rising  somewhat  in  the  shape  of  a  projecting  cusp. 
Gill-raters  of  anterior  arch  long  and  slender  above,  becoming  shorter 
downwards.  Body  heavy,  robust,  not  especially  arched  above  nor 
greatly  compressed,  the  form  somewhat  elliptical;  the  depth  2J-3Jin 
the  length  of  the  body.  Scales  large,  thick,  nearly  equal  over  the  body, 
their  posterior  edges  somewhat  serrate ;  the  lateral  line  well  developed, 
but  not  as  distinct  as  in  Carpiodes,  slightly  decurved  anteriorly ;  the 
number  of  scales  in  its  course  36-42  j  13-15  in  a  transverse  series  from 
dorsal  to  ventrals.  Dorsal  fin  with  an  elongate  basis,  its  number  of 
rays  25-30 ;  anterior  rays  somewhat  elevated,  their  length  about  half 
that  of  the  base  of  the  fin.  Caudal  not  much  forked.  Anal  fin  not 
much  elevated,  its  rays  about  9  in  number.  Pectorals  and  ventrals 
moderate,  the  latter  with  about  10  rays.  Sexual  peculiarities,  if  any,  un- 
known. Coloration  dark,  not  silvery.  Air-bladder  with  two  chambers. 
Size  very  large.    A  single  species  known.    (izOo^j  fish ;  podi:^  buffalo.) 

113.  I.  bnbalns  (Raf.)  Ag.Sed^mouth  Buffalo-fish, 

Body  robust,  moderately  compressed,  the  outline  somewhat  elliptical, 
but  the  back  rather  more  curved  than  the  belly;  depth  2i-3^  in  length. 
Head  very  large  and  thick,  3J^  in  length  of  body.  Opercular  apparatus 
very  strong,  the  operculum  itself  forming  nearly  half  the  length  of  the 
head.  Scales  very  large.  Developed  rays  of  the  dorsal  27-29 ;  anal  rays 
9 ;  ventrals  10.  Scales  7--37  to  41-6.  Coloration  dull  brownish  olive, 
not  silvery.  Fins  dusky.  Size  very  large ;  reaches  a  length  of  nearly 
3  feet  and  a  weight  of*20--30  pounds.  Mississippi  Valley;  generally 
abundant  in  the  larger  streams. 

{Amhlodon  hiibaluB  Raf.  Joum.  Phys.  1818,  421 ;  Agassiz,  Amer.  Jonrn.  Sci.  Artfl,  1854, 
196 :  Sclei'ognathus  cyprinella  C.  &  V.  Hist.  Nat.  Poiss.  1844,  477 :  ^IcUihyohta  cyanellua 
Nelson,  Bull.  III.  Mus.  Nat.  Hist,  i,  49 :  Ichthyobus  huhalus  Jordan,  BulL  U.  S.  Nat. 
Mus.  xii,  214:  Sdcrognaihus  cyprinella  GUnther,  vil,  24.) 

♦  See  Jordan,  Bull.  U.  8.  Nat.  Mus.  xii,  207. '  There  has  been  i)erliap8  a  confufiion 
among  Mr.  Nelson's  types  of  this  species.    One  sent  by  him  to  as  is  an  lot^hus. 
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60.— BUBAIilCHTHTS  Agasslsi. 
BuffaUhfishes. 
(Agassiz,  Amer.  Joum.  Sci.  Arta,  1855, 192 :  tyi>e  Carpiodcs  uru8  Ag.) 

Head  moderate  or  rather  large  deep  and  thick,  its  superior  outline 
rapidly  rising ;  its  length  about  4  in  that  of  the  body.  Eye  moderate, 
median  or  rather  anterior  in  position.  Suborbital  bones  comparatively 
narrow.  Fontanelle  always  present  and  widely  open.  Mouth  moderate 
or  small,  more  or  less  inferior;  the  mandible  short,  little  oblique,  or 
typically  quite  horizontal ;  the  mandible  less  than  one-third  the  length 
of  the  head ;  the  premaxillaries  in  the  closed  mouth  below  the  level  of 
the  lower  part  of  the  orbit.  Lips  rather  thin,  thicker  than  in  Ictiohv^^ 
the  upper  protractile,  narrow,  plicate,  the  plicee  sometimes  broken  up 
into  granules;  lower  lip  comparatively  full  (for  a  buffalo-fish),  faintly 
plicate,  the  plic»  broken  up  into  granules,  the  lower  lip  having  the  gen- 
eral fi-s^^P^  tovm  seen  in  Carpiodes.  Jaws  without  cartilaginous 
sheath.  Muciferous  system  well  developed.  Opercular  apparatus  well 
develoi)ed,  but  less  so  than  in  Ictiobus;  the  operculum  strongly  rugose; 
isthmus  moderate.  Pharyngeal  bones  triangular,  with  large  teeth, 
which  increase  in  size  from  above  downwards.  Teeth  compressed,  their 
grinding  edge  blunt,  slightly  arched  in  the  middle,  and  provided  with  a 
little  cusp  along  the  inner  margin,  which  is  hardly  detached  from  the 
crown,  and  does  not  rise  above  the  surface.  Gill-rakers  of  anterior  arch 
Blender  and  stiff  above,  growing  shorter  downwards.  Body  ovate  or 
oblong;  the  dorsal  outline  more  or  loss  arched;  the  sides  of  the  body 
compressed ;  the  ventral  ^tline  curved  also,  but  to  a  less  degree.  Scales 
very  large,  about  equal  over  the  body,  their  posterior  outlines  somewhat 
serrate.  Lateral  line  well  developed,  nearly  straight,  with  35-42  scales ; 
12-14  in  a  cross-series  from  ventrals  to  dorsal.  Dorsal  fin  beginning 
near  the  middle  of  the  body,  somewhat  in  advance  of  the  ventrals;  its 
anterior  rays  elevated,  their  height  about  equal  to  half  the  base  of  the 
fin,  the  number  of  rays  in  the  dorsal  fin  ranging  from  25  to  30.  Caudal 
fin  well  forked,  the  lobes  about  equal,  not  falcate.  Anal  fin  compara- 
tively long  and  rather  low,  of  8  or  9  developed  rays.  Ventrals  moder- 
ate, 10-rayed.  Pectorals  rather  short.  Sexual  peculiarities,  if  any,  un- 
known. Coloration  dull  dark  brown,  nearly  plain,  not  silvery.  Fins  oli- 
vaceous or  more  or  less  dusky.  Air-bladder  with  two  chambers.  Size 
quite  large.    This  genus  is  closely  related  to  Ictiobus^  differing  only  in 
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the  somewhat  stronger  teeth.  The  two  genera,  with  perhaps  Carpiodos 
also,  should  probably  be  reunited.  Three  species  are  known,  two  in  the 
United  States  and  a  third  in  Central  America.*    {poupaXo^y  buffalo; 

ixOu(;^  fish.) 

114.  B«  nms  Ag.— Big-mouthed  Buffalo. 

Body  much  less  elevated  and  less  compressed  than  in  B.  altus^ 
the  back  not  at  all  carinated ;  axis  of  body  above  ventrals  about  at  the 
lateral  line,  and  but  very  little  farther  from  the  dorsal  outline  than  from 
the  ventral  5  depth  3-34  ^^  length.  Head  very  stout,  strongly  trans- 
vei-sely  convex,  thicker,  larger,  and  less  pointed  than  in  the  other, 
about  4  in  length.  Eye  about  equal  to  snout,  5^  in  head,  much  smaller 
than  in  B,  alius.  Mouth  large,  considerably  oblique,  opening  well  for- 
wards. Mandible  longer  than  eye.  Premaxillary  somewhat  below  sub- 
orbital. Dorsal  fin  lower  and  less  rapidly  depressed  than  in  the  next, 
the  longest  ray  scarcely  half  the  length  of  the  base  of  the  fin.  Anal  fin 
rounded ;  its  rays  not  rapidly  shortened ;  the  middle  ones  not  much 
shorter  than  the  longest.  Colors  very  dark;  fins  all  black.  Scales 
8-41-7;  D.  30;  A.  10.    Mississippi  Valley ;  in  the  larger  streams. 

( Carpiodes  urus  Agossiz,  Amer.  Joum.  Set.  Arts,  1854,  355 :  Bubalichihys  urua,  niger, 
et  bonasus  Agasslz,  Amer.  Joum.  Sci.  Arts,  1855, 19;}-195;  Jordan,  1.  c.  209.) 

115.  B*  altas  li^eiBOJi.—Small^nouthed  Buffalo, 

Body  considerably  elevated  and  compressed  above ;  the  dorsal  region 
subcarinate;  belly  thicker;  depth  2J-2f  in  length;  axis  of  body  above 
the  ventrals,  below  the  lateral  line,  and  nearly  twice  as  far  fix)m  the  back 
as  from  the  belly.  Head  moderate,  triangular  in  outline  when  viewed 
from  the  side,  4  in  length.  Eye  equal  to  snout,  4-5  in  length  of  head, 
much  larger  than  in  B.  urus.  Mouth  quite  sAall,  notably  smaller  and 
more  inferior  than  in  B.  urus.  Mandible  about  equal  to  eye.  Dorsal 
fin  elevated  in  front  and  rapidly  declined,  the  highest  ray  reaching 
much  beyond  the  middle  of  the  fin,  the  seventh  ray  about  half  the 
length  of  the  third  or  longest.  Anal  rays  rapidly  shortened  behind,  the 
middle  rays  much  shorter  than  the  first  long  ones.     Scales  8-39-C; 

*B.  meridionalis  (Gtinther)  Jordan.  Mouth  small,  inferior,  slightly  corrugated. 
Depth  3V-3i  in  length.  Head  4-4J,  not  much  longer  than  high.  L,ye  rather  small, 
one-fifth  of  the  length  of  the  head  and  two-fifths  that  of  the  snout.  Suhorbitals  nar- 
row. Anterior  dorsal  rays  not  much  produced,  shorter  than  the  head.  Caudal  forked. 
Origin  of  ventral  vertically  below  the  fourth  dorsal  ray.  Pectoral  fin  not  extending 
to  ventrals.  There  are  5  longitudinal  series  of  scales  between  the  lateral  line  and 
the  root  of  the  ventral.  Coloration  imiform.  Scales  7-38-7 ;  D.  29 ;  A.  10.  Rio  Usu- 
macinta,  Guatemala.    {GUnther,)    {Sclerognuthus  meridionalis  QUnther,  vii,  23.) 
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D.  29;  A.  10;  V.  10.    Coloration  paler;  the  lower  fins  slightly  dusky. 
Mississippi  Valley  and  southward;  generally  abundant 

{CaiosUmus  hubalus  Klrtland,  Rep.  Zool.  Ohio,  1838,  168,  not  of  Bafioesqne:  Buba- 
Hchthys  bubalus  Agamiz,  Amer.  Jonm.  Sci.  Arts,  1855, 195 :  Bubalichthys  hubalu8  Jordan, 
1.  c.  20(5:  Sclerognathu%  urus  Gtinther,  vii,22;  B.  altus  Nelson  MSS.  in  Jordan,  Proa. 
Acad.  Nat.  Sci.  Phila.  1677,  73;  apparently  the  oldest  tenable  name,  certainly  belong- 
ing to  the  species.) 

•1.— CABPIODES  Rafinesqne. 

Carp  Stickers. 

(S6lerognathu8  Valenciennes.) 

(Bafinesqne,  lohth.  Oh.  1820,  56:  type  Catostomm  cyprinus  he  Snenr.) 

Head  comparatively  short  and  deep,  sometimes  conic,  sometimes 
blunt;  its  length  ranging  from  3^  to  5  in  that  of  the  body;  its  upper 
surface  always  rounded.  Eye  moderate,  median  or  anterior  in  x>osi- 
tion.  Suborbital  bones  well  developed,  their  depth  about  half  that  of  the 
fleshy  portion  of  the  cheek  below.  Fontanelle  always  present,  well  de- 
veloj^ed.  Mouth  always  small,  horizontal  and  inferior;  the  mandible 
less  than  one-third  the  length  of  the  head ;  the  lips  thin,  the  upper  pro- 
tractile, narrow,  the  lower  quite  narrow,  /^-shaped,  or  rather  f| -shaped, 
behind ;  both  lips  feebly  plicate  or  nearly  smooth,  the  plicsB  often  more 
or  less  broken  up.  Jaws  without  cartilaginous  sheath.  Muciferous 
system  moderately  developed.  Opercular  apparatus  well  developed; 
the  subopercle  broad ;  the  operculum  in  the  adult  more  or  less  rugose. 
Isthmus  moderate.  Pharyngeal  bones  remarkably  thin  and  laterally 
compressed,  with  a  shallow  furrow  along  the  anterior  margin  on  the  in- 
side, and  another  more  central  one  on  the  outline  of  the  enlarged  sur- 
faces. Teeth  very  small,  compressed,  nearly  equally  thin  along  the 
whole  inner  edge  of  the  bone,  forming  a  fine,  comb-like  crest  of  minute 
serratures;  their  cutting  edge  rises  above  the  inner  margin  into  a 
prominent  point.  Gill-rakers  of  anterior  arch  slender  and  stiff  above, 
becoming  reduced  downwards.  Body  ovate  or  oblong;  the  dorsal  outline 
more  or  less  arched;  the  ventral  outline  more  nearly  straight;  the  depth 
from  half  to  one-third  the  length ;  the  sides  compressed,  the  back  nota- 
bly so,  forming  a  sort  of  carina.  Caudal  peduncle  s^ort  and  deep. 
Scales  large,  about  equal  over  the  body,  their  posterior  margins  slightly 
serrate;  lateral  line  well  developed,  nearly  straight,  with  34-41  scales; 
12-15  scales  in  a  cross-row  from  dorsal  to  ventrals.  Dorsal  fin  begin- 
ning near  the  middle  of  the  body,  somewhat  in  advance  of  ventrals, 
falcate;  its  anterior  rays  elevated  and  often  filamentous,  their  height 
ranging  fix>m  J  to  IJ  the  length  of  the  base  of  the  fin;  the  number  of 
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developed  rays  ranging  fix)m  23  to  30*  Caudal  fin  well  forked,  the 
lobes  equal.  Anal  fin  comparatively  long  and  low,  emarginate  (in 
males),  its  number  of  developed  rays  usually  8.  Yentrals  shortish, 
with  usually  10  rays.  Pectorals  short.  Sexual  peculiarities  little 
marked ;  in  some  species,  at  least,  the  males  in  spring  have  the  snout 
minutely  tuberculate.  Coloration  always  plain ;  pale  olivaceous  above, 
white  below,  but  hardly  silvery,  the  fins  all  partaking  of  the  color  of 
the  region  to  which  they  belong.  Air-bladder  with  two  chambers. 
Size  medium  or  rather  large.  This  genus  is  very  close  to  Ictiobtis  and 
Bubalichthys.  Its  species  are  numerous  and  very  difficult  to  determine. 
All  belong  to  the  United  States.    (Latin  carpiodeSy  carp-like.) 

•  Dorsal  fin  with  the  anterior  rays  more  or  less  shortened,  their  length  one-half  to 
two-thirds  that  of  the  base  of  the  fin;  mnzzle  more  or  less  conic  and  pro- 
jecting. 
a.  Head  short,  4^  in  length. 

116.  €.  carpio  (Raf.)  Jordan.— C^»:p  Sucker. 

Head  comparatively  short,  its  length  contained  4-5  times  in  the 

length  of  the  body.    Body  more  fusiform  than  in  the  others,  compressed, 

but  not  much  arched,  the  depth  2§-3  times  in  the  length.    Anterior 

rays  of  dossal  short,  notably  thickened  and  osseous  at  base,  especially 

in  the  adult  5  the  first  ray  nearer  the  end  of  the  muzzle  than  the  base 

of  the  caudal  fin,  the  longest  ray  a  little  more  than  half  the  base  of  the 

fin;  caudal  moderately  forked.     Eye  medium,  anterior,  ^  in  head. 

Muzzle  short,  but  projecting  much  beyond  mouth.    D.  30 ;  Lat.  1.  36. 

Size  largest  of  the  genus.    Mississippi  Valley  5  generally  abundant. 

(Cato«tomtt«  carpio  Rafinesqae,Ichth.  Oh.  1820,56;  Jordan,  I.  c.  300:  Carpiodes  num- 
mifer  Cope,  Proc.  Amer.  PhU.  Soc.  Phila.  1870,484.) 

aa.  Head  intermediate,  its  length  contained  abont  4  times  (3}-4i)  in  that  of  body ; 
anterior  rays  of  dorsal  not  thickened  at  base. 

IIY.  C.  mmldllS  B.  &  Q,—Carp  Sucker. 

Body  elongate,  not  much  elevated ;  the  depth  2|  in  length.  Head 
3^ ;  the  muzzle  prominent,  but  rather  bluntish.  Front  scarcely  con- 
cave above  eyes,  the  profile  forming  a  somewhat  uniform  curve.  Eye 
small,  nearly  6^n  head.  Anterior  rays  of  dorsal  moderately  elevated, 
less  than  three-fourths  the  length  of  the  fin ;  the  first  ray  nearly  mid- 
way between  snout  and  base  of  caudal.  Caudal  lobes  blunt ;  subor- 
bitals narrow,  small.  Scales  6-37-55  D.  24-27;  A.  8;  V.  10.  Ohio  to 
the  Rio  Grande  and  Upper  Missouri;  common.    Distinguished  from 
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the  preceding  by  the  much  smaller  eye.    This  description  is  based  on 
specimens  from  Wabash  Eiver. 

(Carpiodes  cyprinus*  Jordan,  1.  c.  198:  Carpiodea  tum%du9  Baird  &  Girard,  Proo.  Acad. 
Kat.  Sci.  PMla.  1854,28:  Carpiodes  damalis  Girard,  Proc.  Acad.  Nat.  ScL  Phila.  1856, 
170:  Carpiodes  grayi  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,482.) 

118.  C  tfliompsoili  Agassiz. — Lake  Carp, 

Body  stout,  short,  the  back  much  arched,  the  depth  2^  in  length. 
Head  4  to  4J  in  length,  the  muzzle  moderately  pointed.  Dorsal  rays 
considerably  elevated,  two-thirds  as  long  as  base  of  fin.  Eye  small,  6  J 
in  head.  Tip  of  lower  jaw  much  in  advance  of  nostrils,  maxillary 
reaching  line  of  orbit.  Anterior  Suborbital  large,  deep,  roundish.  Ori- 
gin of  dorsal  about  midway  of  body.  Scales  rather  closely  imbricated, 
8-39  to  41-6 ;  D.  27 ;  A.  7  5  V.  10.  Great  Lake  region ;  abundant.  Per- 
haps identical  with  the  preceding. 

(Agassiz,  Amer.  Joam.  Sci.  Arts,  1855;  191 ;  Jordan,  1.  c.  198.) 

aaa.  Head  loug,  about  2^  in  length. 

119.  C.  bison  Agasfuz. 

Head  long,  contained  about  3^  times  in  length  to  base  of  caudal. 

Muzzle  elongate-conic,  so  that  the  eye  is  nearly  median,  the  middle  of 

the  length  of  the  head  falling  in  front  of  its  posterior  margin.   Body  not 

much  arched^  depth  3  in  length.    Anterior  rays  of  dorsal  pretty  high, 

not  much  shorter  than  the  base  of  the  fin,  not  thickened  at  base.    Lips 

well  develoi)ed.    Eye  large,  4^  in  head.    Scales  7-40-5 ;  D.  27 ;  A.  7  5 

V.  10.'   Mississippi  Valley. 

(AgassiZy  Amer.  Jonm.  Sci.  Arts,  1854,  356 ;  Cope,  Proc  Amer.  PhiL  Soc.  Phila. 
1870,  483;  Jordan,  L  c.  197.) 

**  Dorsal  fin  with  the  anterior  rays  Tery  mnch  elevated  and  attenuated,  abont  equal- 
ling, or  more  usually  exceeding,  the  length  of  the  base  of  the  fin. 

ISO*  C«  cypriniist  (Le  Sueur)  Agassis. — Quillback;  Spear-fish;  SaiUfish;  Skimback, 
Muzzle  conic,  projecting,  obtusely  pointed,  tip  of  the  mandible  reach- 
ing to  opposite  nostrils ;  maxillary  reaching  to  opposite  front  of  orbit. 
Anterior  suborbital  as  deep  as  longi  Head  33-4  in  length.  Eye  large, 
3 J-4^  in  length  of  head.  Body  much  arched  above,  the  depth  2^-2^ 
in  length.     First  ray  of  dorsal  usually  nearer  muzzle  than  base  of 

•  The  original  CkttoaUymua  oifprinus  was  described  from  tributaries  of  Chesapeake 
Bay.  It  cannot  be  the  present  species,  as  the  dorsal  is  described  and  figured  as 
strongly  fiilcate  and  the  caudal  deeply  forked.  We  have  seen  no  specimens  from  the 
original  locality. 

t  Possibly  two  or  three  species  are  here  included :  velifer,  with  the  anterior  dorsal 
rays  longer  than  the  fin ;  oyprinu9f  with  them  somewhat  shorter ;  and  cutisanserinus, 
with  a  blunter  snout  and  the  dorsal  rays  very  long. 
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candal.  Caudal  deeply  forked,  its  lobes  slender,  the  upper  the  longer. 
Scales  7--37-5;  D.  26  or  27.  Chesapeake  Bay  to  Mississippi  Valley; 
generally  abundant. 

(t  Catostomus  cyprinua  Le  Sueur,  Jotim.  Acad.  Nat.  Sci.  Phila.  1817, 91 ;  GUnther,  vii, 
12 :  Ckitostomus  velifer  Rafinesqne,  Ichth.  Oh.  1820,  56 :  Carpiodes  velifer  Cope,  Proc. 
Amer.  Phil.  Soc.  Phila.  1870,  482 :  Carpiodes  velifer  Jordan,  1.  o.  196 :  Carpiodea  cutisan" 
serinus  Cope,  Proc.  Amor.  Phil.  Soc.  Phila.  1870,  481 :  Carpiodes  aUisanterinna  Jordan, 
1.  c.  196 :  Carpiodes  selene  Cope,  Proc.  Amer.  PhU.  Soc.  Phila.  1870,  41.) 

131.  €•  dWormis  Cope. 

Muzzle  exceedingly  blunt,  so  that  the  anterior  edge  of  the  mandible  is 
in  line  with  the  anterior  rim  of  the  orbit,  and  the  maxillary  reaches  to 
the  anterior  edge  of  the  pupil.  Anterior  suborbital  deeper  than  long. 
Head  4  J  in  length.  Eye  quite  large,  3^  in  head.  Body  arched,  the 
depth  somewhat  less  than  half  the  length.  First  ray  of  dorsal  nearer 
muzzle  than  base  of  caudal.  Scales  6-35-4;  D.  24  j  A.  8;  V.  9.  Ohio 
Valley;  not  common.    Perhaps  a  deformity  of  the  preceding. 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  480 ;  Jordan,  1.  o.  195.) 

62.— CYCLEPTtJS  Rafinesque. 

Black  Horse. 

(Kafinesqne,  Jonm.  Phys.  Chim.  Hist.  Nat.  Paris,  1819,  421 :  type  Cycleptua  nigrei- 
cens  Baf.  =  Catostomua  elongatus  Le  Sueor.) 

Head  very  small,  short  and  slender,  its  length  contained  6-7  times  in 
that  of  the  body ;  its  upper  surface  rounded.  Eye  small,  behind  the 
middle  of  the  head ;  not  very  high  up,  its  length  0-8  in  that  of  the  head. 
Suborbital  bones  small  and  narrow.  Fontanelle  entirely  obliterated  by 
the  union  of  the  parietal  bones.  Mouth  small,  entirely  inferior,  over- 
lapped by  the  projecting  snout;  the  upper  lip  thick,  pendent,  covered 
with  3-5  rows  of  tubercles,  the  outer  quite  large,  the  inner  small ;  lower 
lip  moderate,  formed  somewhat  as  in  GatostomuSj  but  less  full,  incised 
behind.  Jaws  with  rudimentary  cartilaginous  sheath.  MucLferous  sys- 
tem not  greatly  developed.  Opercular  apparatus  not  greatly  devel- 
oped; the  operculum  smooth  and  narrow.  Isthmus  moderate.  Gill- 
rakers  moderately  long,  soft.  Pharyngeal  bones  strong ;  the  teeth  stout, 
increasing  in  size  downwards,  rather  wide  apart  Body  elongate,  mod- 
erately compressed,  not  much  elevated ;  the  caudal  peduncle  long ;  the 
greatest  depth  contained  4-6  limes  in  length.  Scales  moderate,  about 
equal  over  the  body,  not  closely  imbricated,  with  wide,  exposed  sur- 
faces, the  number  in  the  lateral  line  from  55-60,  and  about  17  in  a  trans- 
verse series  from  dorsal  to  ventrals.  Edges  of  scales  crenate.  Lateral 
line  well  developed,  nearly  straight.    Fins  rather  large,  dorsal  fin  be- 
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ginning  in  front  of  ventrals  and  ending  just  before  anal,  of  about  30  rays, 
strongly  falcate  in  front,  the  first  and  second  developed  rays  in  length 
more  than  half  the  length  of  the  base  of  the  fin,  the  rays  rapidly  short- 
ened to  about  the  eighth,  the  length  of  the  remaining  rays  being  nearly 
uniform  and  all  short  Caudal  fin  large,  widely  forked,  the  lobes  about 
equaL  Anal  fin  quite  small,  low,  of  7  or  8  developed  rays,  scaly  at  base. 
Ventrals  moderat  e,  with  10  rays.  Pectorals  elongate,  somewhat  fal 
cate.^  Sexual  i)eculiarities  somewhat  marked;  the  males  in  spring  with 
black  pigment;  the  head  then  covered  with  small  tubercles.  Air-blad- 
der with  two  chambers,  the  anterior  short,  the  |>osterior  elongate.  One 
species  known.  {xoxXo<:y  round;  XeizTd<:j  slender.  "The  name  means 
small  round  mouth." — Bafinesque.) 

199*  C  elon^atas  (Lo  Sneur)  Ag. — Black  Horse;  Gourd-seed  Sucker;  Missouri 
Sucker;  Suckerel,  ^ 

Depth  4-5  in  length ;  head  6-8^.    Eye  small,  6-7  in  length  of  head. 

Longest  dorsal  rays  a  little  longer  than  head.    Pectorals  rather  longer 

than  head.    Dorsal  rays  30 ;  anal  7  or  8 ;  scales  9^6-7.    Coloration  very 

dark,  the  males  almost  black.    Size  large.    Length  of  adult  1  \-2^  feet. 

Mississippi  Valley;  rather  common.    A  singular  and  interesting  fish. 

{Catastomus  «2(m^a(ii«  Le  Saeor,  Joarn.  Acad.  Nat.  Sci.  Phila.  1817,  103:  Sclerogna- 
thus  elongaius  GUnther,  vii,  23;  Jordan,  1.  o.  189.) 

•3.— PANTOS'IeUS  Cope. 
Hard-headed  Suckers. 

(Cope,  Lieut.  Wheeler's  Expl.  W.  100th  Men  V,  673, 1876 :  type  Minomus  platyrhynchus 
Cope.) 

Head  moderate  or  rather  small,  4-5  times  in  length  of  body,  flattish 
and  rather  broad  above,  anteriorly  somewhat  pointed.  Eye  rather 
small,  usually  behind  the  middle  of  the  head.  Suborbital  bones  narrow, 
as  in  CatostofMis.  Bones  of  head  rather  thick,  the  two  parietal  bones 
firmly  united,  entirely  obliterating  the  fontanelle.  Mouth  rather  large, 
entirely  inferior;  each  jaw  with  a  more  or  less  developed  cartilaginous 
sheath,  separable  in  alcohol,  essentially  as  in  Chondroatomay  Acrochilus^ 
and  related  genera.  Upper  lip  broad,  papillose,  with  a  rather  broad, 
free  margin  and  2  or  more  series  of  tubercles.  Lower  lip  largely  devel- 
oped, with  an  extensive  free  margin  deeply  incised  behind,  but  less  so 
than  in  Catostomus.  Pharyngeal  bones  and  teeth  essentially  as  in  Catos- 
tomtis.  Isthmus  quite  broad.  Body  generally  elongate,  subterete,  and 
little  compressed.  Scales  quite  small,  80-105  in  the  course  of  the  lat- 
eral line  and  30-35  in  a  cross-series  between  dorsal  and  ventrals,  usually 
more  or  less  reduced  in  size  and  crowded  forward,  as  in  Catostomus. 
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Lateral  line  well  developed,  straightish.  Fins  generally  rather  small. 
First  ray  of  dorsal  usually  about  midway  of  body,  its  rays  few,  9-12 
in  number,  Ventrals  inserted  rather  under  posterior  part  of  dorsal, 
their  rays  10  or  9.  Anal  short  and  high,  with  7  developed  rays.  Cau- 
dal rather  shallow-emarginate.  Pectorals  well  developed.  Air-blad- 
der with  two  chambers.  Size  rather  small.  Species  numerous  in  the 
Eocky  Mountain  region,     (rav,  all ;  offriov^  bone.) 

*  Scales  moderate,  80-85  in  the  lateral  line. 

a.  Scales  subequal  over  the  body,  not  reduced  forwards. 

123.  P.  plcbeius  (Baird  &  Girard)  Jordan. 

Body  rather  stout,  subfasiform.  Head  slender,  rather  short,  4§  in 
length.  Eye  5  in  head.  Ventrals  reaching  nearly  to  vent.  Scales 
small,  scarcely  crowded  anteriorly,  80  in  the  lateral  line,  20-30  in  a 
cross-series.  Depth  4^  in  length.  Dorsal  midway  between  snout  and 
upper  caudal  rays.  Caudal  short,  emarginate.  Color  dark  brown, 
faintly  mottled  j  sides  with  orange  in  the  males.  (CHrard.)  Lake  Guz- 
man, Mexico. 

{Catostomtia plebeiita  Baird  &  Girard,  Proc.  Acad.  Nat.  Sd.  Phila.  1854,  23:  Catosto- 
musplebcjua  GUnther,  vii,  15;  Jordan,  1.  c.  184.) 

134*  P.  delphlnns  Cope. 

"The  dorsal  outline  is  arched,  the  head  flat  above,  not  elevated  behind 
and  much  depressed  on  the  muscle.  The  muzzle  is  wide  and  does  not 
project  beyond  the  upper  lip,  which  is  appressed  to  its  lower  face  and 
bears  four  rows  of  warts;  its  smooth  commissural  part  is  narrow.  On 
the  lower  lip  the  tubercles  advance  nearly  to  the  commissure ;  this  lip 
is  deeply  emarginate  posteriorly.  The  eye  enters  the  length  of  the  head 
5  times,  2^  times  measuring  the  muzzle,  and  twice  the  interorbital  re- 
gion. Head  4§  times  in  length  to  end  of  caudal  basal  scales.  Scales  in 
30  longitudinal  series,  between  dorsal  and  ventral  fins.  Ventrals  re- 
markably short,  extending  little  more  than  half  way  to  vent,  originat- 
ing under  posterior  third  of  dorsal.  Pectorals  well  separated.  Isthmus 
wide.  Color  above  blackish,  with  a  strong  inferior  marginal  shade  on 
the  lower  part  of  the  sides,  and  the  lighter  tint  above ;  a  brown  spot 
just  above  axilla  is  cut  off  from  it  by  a  band  of  the  yellow  color  which 
covers  the  belly  and  head  below.'^    {Cope.)   Probably  from  Green  River. 

{Minomus  deljphinus  Cope,  Hayden's  Geol.  Surv.  Wyom.  Terr.  1872,  436.) 

195.  P.  bardns  Cope. 

This  species  is  distinguished  by  its  very  short  head  and  marked  col- 
oration, resembling  in  that  respect  the  C.  guzmaniensis  of  Girard  j  with 
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this  species  it  has,  however,  nothing  else  in  common.  "Head  wide, 
muzzle  not  projecting  beyond  upper  lip;  latter  not  pendant,  with 
narrow,  smooth  commissure  and  3  or  4  rows  of  tubercles.  Lower 
lip  deeply  incised,  tubercular  to  near  inner  edge.  Eye  5.25  times  in 
length  of  head,  twice  in  interorbital  width.  Heml  5  times  to  end  of 
basal  caudal  scales.  Fonn  stout.  Body  cylindric  anteriorly.  Dorsal 
fin  nearer  end  of  muzzle  than  end  of  caudal  scales.  Scales  of  body 
subequal,  in  30  longitudinal  rows  between  dorsal  and  ventral  fins, 
latter  originating  beneath  hinder  border  of  dorsal,  not  quite  reaching 
vent.  Pectorals  well  separated.  Isthmus  wide,  narrower  than  in  M.  del- 
phimis.  Color  blackish  above;  a  broad  olive  band  from  upper  part  of 
opercular  border  along  upper  half  of  caudal  peduncle,  and  a  broad  black 
band  below,  narrowing  to  a  line  along  the  middle  of  the  peduncle ;  be- 
low yellowish,  a  band  of  the  same  cutting  off  a  blackish  area  above  the 
axilla,  as  in  the  last  species.'^  {Cope.)  Probably  from  Green  Eiver. 
This  species  and  the  two  preceding  are  not  well  separated. 

{Minomus  l>ardu8  Cope,  Hayden's  Geol.  Sorv.  Wyom.  Terr.  1872,  436.) 
aa.  Scales  very  much  reduced  and  crowded  anteriorly ;  upper  lip  full,  pendent ;  car- 
tilaginous sbcatlis  on  jaws  well  developed,  the  commissure  transverse  and 
abruptly  angulate  at  the  comers  of  the  mouth. 

196.  P.  platyrrbyncbus  Cope. 

Body  extremely  elongate,  the  depth  5J-J  in  length.    Head  4^  in 

length,  short  and  wide,  with  depressed  and  expanded  muzzle,  which 

considerably  overhangs  the  mouth.    Isthmus  very  wide.    Dorsal  rays 

11 J  ventral  rays  9;  scales  15-8G-12.    Belly  and  lower  fins  yellowish, 

probably  red  in  life.    Utah  Lake.    Perhaps  identical  with  the  next. 

(Minomu9  platyrhynchus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  134;  Jordan,  1.  c. 
183.) 

127.  P.  g^enerosns  (Qirard)  Jordan. 

Body  moderately  elongate,  the  depth  45-5  in  the  length.  Head 
rather  short,  4§  in  length,  not  specially  broadened ;  muzzle  not  greatly 
overhanging  the  mouth.  Lower  lip  full,  with  4  or  5  rows  of  tubercles ; 
upper  with  2.  Isthmus  very  broad.  Head  with  conspicuous  mucous 
tubes.  Lower  fins  large.  Dorsal  rays  9  (rarely  10);  ventral  rays  10 
(rarely  9);  scales  11  to  14-83  to  87-13  to  15.  Light  brown  above,  with 
dusky  spots,  and  clouds ;  males  with  the  chin  and  fins  red,  and  a  crim- 
son lateral  band.  Eio  Grande  to  Mojave  Desert  and  Great  Basin  of 
Utah;  very  abundant. 

(CatoiiamHS  generoBua  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  174 :  Minamus  jarrO' 
vH  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  35;  Jordan,  1.  c.  183.) 
**  Scales  very  small,  100-105  in  the  lateral  line. 
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128.  P.  Tirescens  Cope. 

Body  elongate,  compressed,  the  caudal  peduncle  contracted.  Head 
short,  wide,  5  in  length.  Muzzle  obtuse,  little  projecting.  Upper  lip 
wide ;  lower  lip  full,  emarginate.  Jaws  with  well-developed  cartilagi- 
nous sheaths.  Scales  much  reduced  in  size  forwards.  Dorsal  rays  10; 
ventral  9;  scales  18-10^16.  Color  olive;  lower  surface  yellow.  Head- 
waters of  Arkansas  Eiver. 

(Cope,  Wheeler'a  Expl.  W.  lOOfch  Mer.  v,675, 1876;  Jordan,  1.  c.  182.) 

•4.— CATOSTOmUS  LeSueor. 

Suckers. 

{Rylomyzon  Agassiz ;  Aoomus  and  Minomvta  Girard.) 

(Le  Saear,  Jouro.  Acad.  Nat.  Sci.  Phila.  i,  89, 1817 :  type  CypHnus  catosiomus  Forster= 
Catosiomus  lonffirastrum  Le  Suear.) 

Head  more  or  less  elongate,  its  length  ranging  from  3^  to  5  times  in 
that  (Tf  the  body.  Eye  usually  rather  small,  high  up,  and  median  or 
more  or  less  posterior  in  position!  Suborbital  bones  narrow,  longer 
than  broad,  much  as  in  Moxostoma,  Fontanelle  always  present,  usually 
widely  open,  in  two  species  reduced  to  a  narrow  slit,  but  never  wholly 
obliterated.  Mouth  rather  large,  always  inferior,  and  sometimes  nota- 
bly so ;  the  upper  lip  thick,  protractile,  papillose ;  the  lower  lip  greatly 
developed,  with  a  broad  free  margin,  deeply  incised  behind,  so  that  it 
forms  two  lobes,  which  are  often  more  or  less  separated.  Mandible 
horizontal,  short,  not  one-third  the  length  of  the  head  and  not  reaching 
to  opposite  the  eye.  Lower  jaw  usually  without  distinct  cartilaginous 
sheath.  Opercular  apparatus  moderately  developed,  not  rugose.  Pha- 
ryngeal bones  moderately  strong,  the  teeth  shortish,  vertically  com- 
pressed, rapidly  diminishing  in  size  upwards,  the  upper  surface  of  the 
teeth  nearly  even  or  somewhat  cuspidate.  Body  oblong  or  elongate, 
more  or  less  fusiform,  subterete,  more  or  less  compressed.  Scales  com- 
paratively small,  typically  much  smaller  and  crowded  anteriorly,  the 
number  in  the  lateral  line  ranging  from  about  50  to  115,  the  number  in  a 
transverse  series  between  dorsal  and  ventrals  from  15  to  40.  Lateral  line 
well  developed,  straightish,  somewhat  decurved  anteriorly.  Fins  vari- 
ously developed.  Dorsal  with  its  first  ray  nearly  midway  of  the  body, 
with  from  9  to  14  developed  rays.  Anal  fin  short  and  high,  with  probably 
always  7  developed  rays.  Ventrals  inserted  under  the  middle  or  poste- 
rior part  of  the  dorsal,  typically  with  10  rays ;  in  one  subgenus  usually 
9 ;  the  number  often  subject  to  variation  of  one.  Caudal  fin  usually 
deeply  forked,  the  lobes  nearly  equal.    Sexual  peculiarities  not  much 
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marked ;  the  fins  higher  in  the  male  and  the  anal  somewhat  swollen  and 
tiiberculate  in  the  spring.  Breeding  males  in  some  species  with  a  rosy 
or  orange  lateral  band.  Air-bladder  with  two  chambers.  Vertebroe  in 
C.  commersoni  and  C.  nigricans  45-47.  Species  very  numerous,  all  be- 
longing to  the  United  States,  except  the  Siberian  C.  rostratus  Tilesius. 
(zdro;,  inferior;  <xro/jia,  mouth.) 

*  Scales  very  small,  macli  reduced  and  crowded  anteriorly,  83-115  in  the  lateral  lino. 
{Catostoniua.) 
a.  Fontanelle  almost  obliterated,  reduced  to  a  narrow  slit;  each  jaw  with  a  well- 
developed  cartilaginous  sheath  (as  in  Panio%teu8). 

199.  CV  discobolus  Cope. 

Body  subterete,  compressed  behind,  the  depth  6  in  length.  Interorb- 
ital  space  2  in  head.  Head  quite  short,  broad  and  rounded  above,  4^  in 
length.  Eye  small,  far  back  and  high  up,  6  in  head.  Mouth  very 
large,  inferior,  beneath  the  projecting  snout.  Tipper  lip  very  full,  pen- 
dent, with  about  5  rows  of  tubercles.  Lower  lip  very  full,  moderately 
incised,  with  about  10  rows,  a  notch  separating  the  upper  lip  from  the 
lower.  Each  jaw  with  a  slightly  curved  cartilaginous  sheath  on  its 
edge,  the  two  parallel  with  each  other  and  fitting  closely  together. 
Fins  small.  Dorsal  11 ;  caudal  Uttle  forked;  scales  15-90-11,  irregular. 
Colors  dusky.    Size  small.    Idaho  to  Wyoming  and  Arizona. 

(Cope,  Hay  den's  Geol.  Snrv.  Wyom.  Terr.  1870,435;  Jordan,  Lc.  179.) 

aa.  Fontanelle  well  developed ;  jaws  wilhont  evident  cartilaginous  sheath. 
5.  Upper  lip  very  broad,  with  several  (5  or  6)  rows  of  large  papilhe. 

180.  €•  latipinnls  Baird  &,  Girard. 

Body  slender  and  elongate ;  the  caudal  peduncle  especially  long  and 
very  slender ;  the  depth  5^  in  the  length.  Head  moderate,  4J  in  length, 
rather  slender,  with  prominent  snout  and  rather  contracted,  inferior 
mouth.  Outline  of  the  mouth  triangular,  the  apex  forwards.  The  lips 
very  thick,  greatly  developed 5  lower  lip  incised  to  the  base;  its  pos- 
terior margin  extending  backwards  to  opposite  the  eye.  Jaws  with  a 
slight  cartilaginous  pellicle.  Eye  small,  high  up.  Preorbital  bond 
broad,  scarcely  twice  as  long  as  deep.  Scales  long  and  low,  posteriorly 
rounded,  their  horizontal  diameter  greater  than  the  vertical,  17-98  to 
105-17.  Fins  excessively  developed,  especially  in  the  males,  the  free 
border  of  the  dorsal  deeply  incised.  Height  of  each  of  the  three  verti- 
cal fins  in  the  males  greater  than  the  length  of  the  head.  Dorsal  13,  in- 
serted nearer  snout  than  base  of  caudal.  Caudal  very  strong,  the  rudi- 
mentary rays  at  its  base  unusually  developed.    Least  depth  of  tail  less 
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than  one-third  the  head.    Coloratioa  silvery ;  the  males  probably  rosy 
and  tuberculate  in  spring.    Gila  region  to  Wyomingj  not  abundant. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  388;  Guntlier,  vii,  14 ;  Jordan, 
1.  c.  178 :  tf  Catodtomua  giizmaniensis*  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  185G,  173.) 

131.  €•  retropinnis  Jordan. 

Body  long  and  slender,  subterete,  compressed  behind,  the  form  es- 
sentially that  of  0.  longiroatris,  the  depth  contained  5^  times  in  the 
length.  Head  large,  4  in  length  of  body,  the  interorbital  space  broad 
and  flat,  2^  in  length  of  head.  Eye  small,  high  up  and  rather  posterior. 
Preorbital  bone  very  long  and  slender,  its  length  about  3  times  its 
depth.  Mouth  large,  precisely  as  in  0.  JatipinniSj  the  upper  lip  pendent, 
very  large,  with  5-8  series  of  tubercles.  Dorsal  fln  not  elongated  or 
especially  elevated,  its  rays  11,  the  beginning  of  the  dorsal  much  nearer 
base  of  caudal  than  snout.  Caudal  fin  long  and  strongly  forked.  Anal 
fin  long  and  high,  reaching  base  of  caudal.  Ventrals  not  reaching  vent. 
Caudal  peduncle  stout  ai^d  deep,  its  least  depth  more  than  one-third 
length  of  head ;  its  length  about  two-thirds  that  of  head.  Scales  quite 
small,  about  as  in  longirostriSj  the  exposed  portion  not  notably  length- 
ened. Chest  with  well-developed  scales.  Scales  lG-100-14.  Colora- 
tion dusky  brown,  a  dusky  lateral  band,  pale  below,  the  dark  colors  ex- 
tending low.    Snout  quite  dark.    Size  large.    Montana  to  Nebraska. 

(Jordan,  1.0. 178.) 

hi.  Upper  lip  comparatively  thin  and  narrow,  with  bnt  few  (3  or  4)  rows  of  papillfB. 

132*  C*  longirostris  Lo  Sneur. — Long-nosed  Sucker;  Northern  Sucker, 

Body  elongate,  subterete,  the  depth  4^4^^  in  length.  Head  quite 
long  and  'slender,  4^-4§  in  length,  depressed  and  flattened  above,  broad 
at  base,  but  tapering  into  a  long  snout,  which  considerably  overhangs 
the  large  mouth.  Lips  thick,  coarsely  tuberculate,  the  upper  lip  nar- 
row, with  2  or  3  rows  of  tubercles.  Eye  rather  small,  behind  the  mid- 
dle of  the  head.  Scales  very  small,  much  crowded  forwards,  95-114  in 
the  course  of  the  lateral  line,  and  about  29  (20-31)  in  a  croas-row  fix)m 
dorsal  to  ventrals.  Dorsal  rays  10  or  11.  Males  in  spring  with  the  head 
and  anal  fin  profusely  tuberculate,  the  tubercles  on  the  head  small  5  the 
sides  at  that  season  with  a  broad  rosy  band.  Size  large ;  the  largest 
species  in  the  genus.    Great  Lakes  and  Upper  Mississippi  Valley  to 

*  This  is  probably  a  distinct  species.  It  is  stonter  than  C  latipinnU,  with  shorter 
and  deeper  caudal  peduncle  and  lower  fins.  A  blackish  lateral  band.  D.  1*2 ;  Lat.  1. 
about  90.  Upper  lip  with  4  rows  of  papiUte.  The  original  typo  from  Lake  Quzman, 
Chihuahua,  is  now  lost. 
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Alaska;    very   abundant  northward.     The  most  widely  distributed 
species. 

(Cyprinua  catosiomus  Forster,  Phil.  Trans.  1773,  155:  Catostomua  longiroatrum  and 
hudsonius  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  1817, 102, 107 :  Catostomus  foraterianus 
Richardson,  Franklin's  Journal,  1823, 720 :  Catoatomus  aurora  Agassiz,  Lake  Superior, 
360 :  Catostomua  hudaonius  Giinther,  vii,  13 :  Catostomua  griaeus  GUnther,  vii,  14 ;  Jordan, 
Lc.175.) 

133.  €•  tahoensis  Gill  &  Joida^.^Tahoe  Sucker. 

Rather  stouter,  the  depth  4  J-5  in  length.  Head  very  large  and  long- 
acuminate,  the  muzzle  nearly  one-half  its  length,  overhanging  the  rather 
large  mouth.  Lips  moderate,  the  upper  pendent,  with  about  3  rows  of 
small  papillsB  5  the  lower  rather  full,  similarly  papillose.  Eye  nearly 
median,  rather  small,  8^  in  head.  Scales  small  and  crowded  forwards, 
closely  imbricated,  85-90  in  the  course  of  the  lateral  line,  and  about 
28  in  a  cross-series  from  dorsal  to  ventrals.  Dorsal  short,  but  longer 
than  high,  its  rays  10.  Coloration  very  dark;  fins  dusky;  scales  CTery- 
whero  finely  punctate.  Breeding  males  profusely  tuberculate.  Size 
large.    Lake  Tahoe ;  very  abundant 

(Jordan,  1.  c.  173 ;  Jordan  &  Henshaw,  Kept.  Chief  Engin.  app.  nUy  1878, 188.) 

•*  Scales  small,  crowded,  and  smaller  anteriorly  than  posteriorly,  58-75  in  the  course 
of  the  lateral  line.    (Decadylua  Rafinesque.*) 
c.  Upper  lip  thick  and  full,  with  several  (5-8)  rows  of  papillae, 

d,  Fontanelle  very  smaU  and  narrow ;  hoth  jaws  with  a  weak  cartilaginous 
sheath. 

134.  €•  arseopns  Jordan. 

Body  elongate,  fusiform,  subterete,  the  greatest  depth  44-4J  in 
length.  Head  small,  conical,  4§  in  length.  Mouth  quite  large,  with 
fall,  thick  lips,  the  upper  very  wide  and  pendent,  with  about  6  rows  of 
very  strong  papillae;  lower  lip  two-lobed,  similarly  papillose.  Inter- 
orbital  space  wide,  convex.  Eye  elevated,  posterior,  quite  small.  Fins 
moderate;  dorsal  higher  than  long,  with  10,  rarely  11,  rays;  ventral 
rays  10.  Scales  small,  crowded  forwards,  10  or  9-70-8.  Color  dark ; 
scales  with  dark  punctulations.    Nevada  and  Southern  California. 

(Jordan,  1.  c.  173 ;  Jordan  &  Henshaw,  Kept.  Chief  Engin.  app.  nUf  1878, 188.) 

dd.  FontaneUe  well  developed ;  lips  without  evident  cartilaginous  sheath. 
e.  Lateral  line  with  70-80  scales. 

185.  €•  labiatns  Ayres. 

Head  4J  in  length,  rather  bluntish.  Mouth  moderate,  the  labial  pa- 
pillae largely  developed ;  the  upper  lip  full,  with  about  5  rows  of  large 

*  Rafinesqne,  Ichth.  Oh.  1820,  60 :  type  CatoaUmua  hoatonienaia  Le  Sueur,    (dexa,  ten; 
,  ioKToXog,  toes;  i.  «.,  10  ventral  rays.) 
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but  rather  sparse  papillse.    Scales  12-74-10.    Dorsal  fln  short,  higher 
than  long,  of  about  11  rays.    Color  dark  above ;  sides  clouded  with 
black  and  yellow.    Klamath  Lake,  Oregon.    A  little-known  species. 
(Ayres,  Proc.  Acad.  Nat.  Set  Cal.  1855,  32;  Jordan,  1.  c.  173.) 

186.  €•  macrochilns  Grd. — Columbia  Biver  Sucker. 

Body  heavy  forwards.  Head  large  and  heavy,  convex.  Snout  blunt, 
much  overlapping  the  horizontal  mouth.  Mouth  quite  large,  with  very 
large  lips,  the  upper  fuH  and  pendent,  with  6-8  rows  of  strong  pa- 
pillsB.  "  Head  large,  4J  in  length,  rather  narrow,  quadrangular,  the 
snout  projecting.  Eye  large.  Dorsal  fin  much  longer  than  high,  its 
rays  about  15.  Pectorals  long  and  narrow ;  caudal  well  forked.  Head 
4  in  length.  Scales  12-72-10.  Coloration  rather  dark ;  a  dusky  lateral 
stripe;  below  abruptly  pale.    Columbia  River. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 175;  Jordan,  1.  c.l71.) 

187.  C«  occMentaiis  Ayrea, —Sacramento  Sucker, 

Body  rather  slender,  little  elevated.  Mouth  comparatively  small, 
smaller  than  in  0.  commersoni  ;  the  upper  lip  with  6  or  6  rows  of  smallish 
papillae;  lips  rather  thin.  Head  quite  small,  rounded  above,  4 J  in 
length,  the  profile  steeper  than  in  0.  commersonij  the  snout  more 
pointed,  the  two  sides  of  the  head  more  convergent  forwards.  Eye 
small.  Dorsal  fin  longer  than  high,  its  rays  12-14;  caudal  well  forked, 
the  upper  lobe  the  longer.  Scales  13-75-10.  Dark  above,  gradually 
paler  below.  Streams  of  California ;  abundant  in  the  Sacramento  and 
San  Joaquin. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Hist.  1854,  18;  Jordan,  1.  c.  172.) 

138.  €•  bcrnardini  Girard. 

Color  blackish.  Fins  rather  high.  Lateral  line  with  80  scales  (ac- 
cording to  the  figure).  Eye  large.  Head  6  in  length.  Mouth  small, 
with  broad  lips.  Eio  Huagui,  Mexico,  west  of  the  Sierra  Madre.  ( Oirard, ) 
This  species  is,  perhaps,  allied  to  C.  occidentalism  but  may  be  SLPantostetis. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  175.) 
ee.  Lateral  line  with  60-65  scales. 

139.  €•  ardens  Jor.  &  Gilb. 

Body  rather  elongate,  little  compressed,  the  back  broad.  Head 
broad,  conical.  Mouth  entirely  inferior,  the  mandible  horizontal ;  upper 
lip  very  wide,  full,  pendent  with  about  8  rows  of  coarse,  irregular  papillae; 
lower  lip  very  broad,  coarsely  papillose,  cut  to  the  base  by  a  sharp  in- 
cision. Eye  very  small,  7  in  head,  3J  in  interorbital  width.  Dorsal  fin 
long  and  low,  its  anterior  rays  three-fourths  the  base  of  the  fin,  half 
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longer  than  the  last  rays ;  pectorals  and  ventrals  short  5  caudal  short ; 
anal  long.    Pharyngeal  bones  rather  weak,  with  smallish  teeth.    Black- 
ish above;  males  with  the  sides  rosy;  fins  dark.    Head  3f  j  depth  4J. 
D.  13 ;  A.  7 ;  scal^  9-65-9.    L.  18  inches.    Utah  Lake. 
(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  iii,  464, 1880.) 

140.  C.  fecuntlns  Cope  &  Yarrow.— C/afc  Lake  Sucker. 

Botly  moderately  stout,  little  compressed,  the  tail  slender.  Head  sub- 
conic,  the  profile  regularly  decurved  from  the  nape  to  the  base  of  the 
premaxillary  spines,  which  abruptly  protrude,  forming  a  distinct  "nose* 
as  in  Chasmistes  liorus  ;  premaxillaries  in  front  scarcely  below  the  pre- 
orbital.  Mandible  large,  oblique,  placed  at  an  angle  of  S(P  when  the 
mouth  is  closed,  its  length  3  in  head.  Upper  lip  full,  pendent,  with 
about  4  rows  of  coarse  papillae;  lower  lip  moderate,  divided  by  a  broad 
notch,  each  lobe  with  about  6  rows  of  papillae.  Eye  a  little  behind 
middle  of  head.  First  ray  of  dorsal  twice  height  of  the  last,  its  length 
greater  than  that  of  the  base  of  the  fin ;  caudal  forked,  the  lower  lobe 
longest ;  pectorals  long ;  anal  high.  Dusky  above,  pale  below.  Head 
4;  depth  4^.  B.  11;  A.  7;  V.  9;  scales  8-60-8.  L.  13  inches.  Utah 
Lake ;  excessively  abundant.  This  species  has  evident  aflSnities  with 
Chasmistes. 

(Cope  &  Yarrow,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  678, 1876;  Jordan  &  Gil- 
bert, Proc.  U.  S.  Nat.  Mus.  1880, 463. ) 

cc.  Upper  lip  comparatively  thin,  with  but  few  (2  or  3)  rows  of  papillae. 
/.  Scales  much  reduced,  and  crowded  anteriorly  ;  dorsal  rays  11-15. 

14f  •  €•  cypbo  Lockington. 

A  conspicuous  hump  behind  the  occiput,  supported  by  a  greatly  ex- 
panded, broadly  triangidar  interneural  bone.  Upper  lip  with  about  3 
rows  of  papillae,  lower  lip  with  about  8 ;  the  lower  lip  divided  to  the 
base  by  a  broad  emarginationi  B,  15 ;  A.  8  5  V.  10  5  Lat.  1.  72.  Colo- 
rado Eiver  at  mouth  of  Gila.    (LockiTtgtan.) 

(Lockington,  Proc.  Acad.  Nat.  Sci.  PhUa.  1880.) 

14I9*  €•  eommersoni  (Lac^pMe)  Jordan.-^Common  Sucker;  White  Sucker:  Brook 
Sucker;  Fine-scaled  Sucker, 

Body  moderately  stout,  varying  with  age,  subterete,  heavy  at  the 
shoulders,  the  depth  4-4§  in  length.  Head  rather  large  and  stout, 
conical,  flattish  above,  its  length  4-4J  in  body  (35-4J  in  young). 
Snout  moderately  prominent,  scarcely  overpassing  the  mouth.  Mouth 
rather  large ;  the  lips  strongly  papillose,  the  upper  moderate,  with  2  or  3 
rows  of  papillsB.  Scales  crowded  anteriorly,  much  larger  on  the  sides 
than  below;  scales  10-64  to  70-9.  Coloration  olivaceous;  males  in 
BulL  Nat.  Mus.  'So.  16 ^9 
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spring  with  a  faint  rosy  lateral  band ;  yonng  brownish,  inore  or  less 
mottled,  often  with  confluent  blackish  lateral  blotches  or  a  lateral  band. 
Lateral  line  usually  imperfect  in  the  young.  L.  18  inches.  All  streams 
firom  Labrador  to  Montana,  and  southward  to  Florid^.  The  commonest 
of  the  suckers. 

{Cyprinm  cammersoni  Lac^pMe,  Hist.  Nat.  Poiss.  v,  502, 1803:  Cijprinua  fcrc» Mitchill, 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1814,  458 :  Catostomua  teres  Giiuther,  vii,  15 :  Catostomtu 
teres  Jordan,  1.  c.  166 :  Catoatomus  communis  and  bostonieiisis  Le  Sueur,  Joum.  Acad. 
Nat.  Sci.  Phila.  1617,  95,  106,  etc.) 

ff.  Scales  scarcely  reduced  or  crowded  anteriorly ;  dorsal  rays  10  or  11. 

143.  €•  insij^nls  Baird  &  Girard. 

Body  rather  elongate,  subterete,  heavy  at  the  shoulders,  tapering 
backward,  the  depth  about  5  in  length.  Head  moderate,  about  4J  in 
length.  Mouth  comparatively  small.  Lips  moderate,  the  upper  nar- 
row, with  about  2  rows  of  large  tubercles.  Scales  subequal,  58-63  in 
the  lateral  line,  19  in  a  cross-series.  A  series  of  dusky  si)ots  along  each 
row  of  scales,  the  spots  often  obscure.    Gila  Basin. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 28  ;  Cope  &  Yarrow,  Zool.  Wheel- 
er's Expl.  W.  100th  Mer.  v,  676,  1876;  Jordan,  1.  c.  165.) 

Ii4.  €•  elarki  Baird  &  Girard. 

Body  moderately  stout,  depth  4f  in  length.  Head  very  small  and 
short,  about  5  in  length.  Eye  moderate.  Fins  all  notably  staall. 
Scales  smaU,  subequal,  9-70-9 ;  larger  mesially  than  posteriorly.  Body 
with  scattered  nebulous  spots.    (Girard.)    Arizona. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  27.)  * 

•**  Scales  moderate,*  not  crowded  anteriorly,  48-55  in  the  laterjkl  line ;  head  peculiarly 
formed.    (Hypentelium  Rafinesque.*) 

145«  €•  nigrricans  Le  Sueur. — Hog  Sucker;  Stone  Roller;  Toter;  Crawl-a-hotiom  ; 
Hammerhead;  Stone  Lugger;  Hog  Molly. 

Head  flattened  above,  transversely  concave  between  the  orbits,  the 
frontal  bone  thick,  broad,  and  short,  the  physiognomy  being  therefore 
peculiar.  Ventral  rays  normally  9.  Upper  lip  very  thick,  strongly 
papillose,  with  a  broad,  free  margin,  which  has  upwards  of  8-10  series  of 
papillDB  upon  it ;  lower  lip  greatly  developed,  strongly  papillose,  con- 
siderably incised  behind,  but  less  so  than  in  Catostomus  proper.  Fon- 
tanelle  shorter  and  smaller  than  in  0.  commersoni.  Pectoral  fins  un- 
nsually  large.    B.  10  or  11;  Lat.  1.  48-55;   12-15  scales  in  a  crosa- 


*  Rafinesque,^  Joum.  Acad.  Nat.  Sci.  Phila.  1818,  421:  type  Exoglossum  macropterttm 
lta,f,=  Catosiomtis  nigricans  Le  Sueur.  (iTrb,  below;  irhrTjy  five ;  labium,  lip,  the  five- 
lobed lower  lip  being  supposed  to  distinguish  it  from  Exoglossum.)   {=  Hglomyzon  Aq. ) 
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series.    Depth  4^  in  length ;  head  4-4J.    Eye  rather  small,  4J  to  5 

in  head.    Color  olivaceous ;  sides  with  brassy  lustre  5  belly  white ;  back 

brown,  with  several  dark  cross-blotches,  irregularly  arranged,  these 

becoming  obsolete  in  old  individuals ;   lower  fins  dull  red,  with  some 

dusky  shading ;  young  considerably  variegated,  the  sides  si>otted.    Size 

largo;   maximum  length  about  2  feet.    New  York  to  Alabama  and 

Kansas ;  abundant.    Ascends  streams  to  spawn  early  in  spring. 

(Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  1818,  10*2 :  Uylomyzon  nigricans  Agassiz, 
Araer.  Journ.  Sci.  Arts,  1855,  205 ;  Gtinther,  vii,  17  ;  Jordau,  1.  c.  1G2.) 

65.— CIIASIfllSTES  Jordan. 

(Jordan,  BuU.  Hayden's  Geol.  Surv.  Terr,  iv,  No.  2,  417, 1S78 :  type  Chasmistea  Uorm 
Jor.) 

Head  disproportionally  large,  forming  more  than  one-fourth  of  length, 
broad  and  flattish  above ;  sides  of  head  vertical,  slightly  directed  in- 
wards, the  breadth  through  the  cheeks  less  than  the  breadth  above  the 
eyes.  Eyes  small,  high  up,  rather  posterior.  Mouth  extremely  large, 
terminal,  the  lower  jaw  in  the  closed  mouth  being  very  oblique,  placed 
at  an  angle  of  about  45  degrees.  The  lower  jaw  very  long  and  strong, 
its  length  more  than  one-third  the  length  of  the  head,  nearly  half  the 
length  of  the  head  in  the  adult,  its  tip,  when  the  mouth  is  closed,  about 
on  a  level  with  the  eye.  Upper  jaw  very  protractile.  Upper  lip  very  thin 
(for  a  sucker),  and  nearly  smooth.  Snout  elevated  above  the  rest  of  the 
head,  thQ  premaxillary  spines  usually  forming  a  conspicuous  nose.  Lower 
lip  moderate,  consisting  of  a  broad  flap  on  each  side  of  the  mandible,  in 
front  reduced  to  a  narrow  rim,  the  surface  of  the  lip  nearly  smooth,  with- 
out pcipillse.  Nostrils  large.  Suborbital  bones  narrow,  but  rather 
broader  than  in  Catostomus,  Preorbital  unusually  large.  Mucous  chan- 
nels moderately  developed.  Fontanelle  very  large.  Isthmus  rather 
narrow  Pharyngeal  bones  weaker  than  usual  in  Catostomus^  the  teeth 
generally  smaller.  Body  rather  slender,  tapering  pretty  regularly  from 
the  shoulders  to  the  tail,  but  little  compressed.  Caudal  peduncle  rather 
stout.  Fins  moderate  5  the  dorsal  rays  about  12 ;  the  anal  7.  Pectorals 
rather  long,  not  quite  reaching  ventrals ;  ventrals  reaching  vent ;  anal 
fin  high,  reaching  caudal;  caudal  fin  rather  long,  its  lobes  equal. 
Scales  moderate,  large  on  the  caudal  peduncle,  much  smaller  and 
crowded  anteriorly,  GO-65  in  the  lateral  line,  about  18  in  a  transverse 
series  from  dorsal  to  ventrals.  Sexual  peculiarities  unknown.  Colora- 
tion usual.  Air-bladder  in  two  parts.  Size  moderate  or  rather  large. 
{xacfidwj  to  yawn.) 
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a.  Pharyngeal  bones  of  moderate  strength ;  the  upper  teeth  minate,  the  lower  en- 
larged.    {Chaamisies.) 

14I6.  C.  lioras  Jordan.— Jitiw  Sucker  of  Utah  Lake. 

Depth  about  5  in  length ;  head  3|.  Interorbital  space  broad,  2J  in 
head.  Eye  6-7  in  head.  Width  of  the  open  mouth  3J  in  head.  D.  I, 
11,  the  fin  elevated  in  front,  its  anterior  ray  twice  the  height  ofthe  pos- 
terior and  about  equal  to  the  base  of  the  fin ;  A.  I,  7 ;  caudal  deeply 
forked,  the  lower  lobe  long ;  lower  fins  small.  Scales  9-C3-8.  Color 
dusky  above,  pale  below ;  the  scales  of  the  back  and  sides  profusely  cov- 
ered with  dark  punctulations.    L.  18  inches.    Utah  Lake;  abundant. 

(Jordan,  Bull.  U.  S.  Nat.  Mas.  xii,219,  1878.) 
aa.  "  Pharyngeal  bones  very  thin  and  flat,  with  very  numerous  minute  teeth,  as  in 
Cai-piodcs."    {Lipomyzon  Cope.*) 

147.  €•  brevirostris  Cope. 

"  Shorter  than  0.  luxatm^  especially  the  muzzle,  and  the  latter  is  with- 
out the  hump  produced  by  the  protuberant  premaxillary  spines.  Parie- 
tal fontanelle  small.  The  lower  lip  fold  is  only  present  on  the  sides  of 
the  mandible.  Body  nearly  cylindric.  Scales  12-74-11.  Eadii :  D.  11 ; 
A.  9.  Color  dusky  above,  silvery  below  j  fins  colorless.^  {Cope,)  L.  16 
inches.    EHamath  Lake,  Oregon. 

(Cope,  American  Naturalist,  1879,785.) 

148.  €•  laxatus  Cope. 

^'  Form  elongate.  Head  long,  flat  above,  and  Avith  a  large  fontanelle. 
Mouth  terminal,  the  spines  of  the  premaxillary  projecting  so  as  to  form 
a  hump  on  the  top  of  the  snout.  Lower  lip  a  very  thin  dermal  fold,  ex- 
tending entirely  around  the  chin.  Scales  12-80-9.  Badii :  D.  11 ;  A.  9. 
Color  clouded  above,  with  black  punctulations,  below  paler,  with  red 
shades  in  some  specimens ;  fins  uncolored."  {Cope,)  L.  3  feet  Kla- 
math Lake  and  Eiver. 

(Cope,  American  Naturalist,  1879,784.) 

66.— ERiniTZOIV  Jordan. 

Chub  Stickers. 

{MaxoHtoma  Ag. ;  not  of  Baf.) 

(Jordan,  Bull.  Buffalo  Soc.  Nat.  Hist.  1876,  95:   type  Cyprinus  oUongm  Mitch.  = 
Cyprinus  sucetta  Lac. ) 

Body  oblong,  rather  shortened,  heavy  forwards,  and  considerably 
compressed.    Head  moderate,  rather  broad  above.    Mouth  moderate, 

•Cope,  Amor.  Nat.  Jan.  I3SI,  59:  type  Chasmistes  hreviroBtris  Cope.  (XeiTro),  to  be 
deficient;  //t^Cc^  to  suck.) 


Digitized  by  VjOOQIC 


30.   CATOSTOMIDiE ERIMYZON.  133 

somewhat  inferior ;  the  upper  lip  well  developed,  freely  protractile;  the 
lower  moderate,  infolded,  yy-shaped  in  outline,  plicate,  with  12-20  plicaa 
on  each  side.  Lower  jaw  without  cartilaginous  sheath,  rather  stronger 
than  usual,  and  oblique  in  position  when  the  mouth  is  closed,  thus  simi- 
lar to  the  mouth  of  Ictiobus.  Eye  moderate,  rather  high  up,  placed 
about  midway  of  the  head.  Suborbital  bones  considerably  developed, 
not  very  much  narrower  than  the  fleshy  portion  of  the  check  below 
them  *j  the  posterior  suborbital  concavo-convex,  about  twice  as  long  as 
deep,  sometimes  divided;  the  anterior  somewhat  deeper  than  long,  some- 
times divided  into  two,  sometimes  united  with  the  preorbital  bone,  which 
is  well  developed,  and  much  longer  than  broad.  Opercular  bones  mod- 
erately developed,  scarcely  or  not  rugose.  Pontanelle  rather  large. 
Gillrakers  rather  long.  Isthmus  moderate.  Pharyngeal  bones  weak ; 
the  teeth  quite  small,  slender,  and  weak,  rapidly  diminishing  in 
length  upwards,  each  tooth  narrowly  compressed,  with  a  cusp  on  the 
inner  margin  of  the  cutting  surface,  and  some  inequalities  besides. 
Scales  rather  large,  more  or  less  crowded  forwards,  sometimes  showing 
irregularities  of  arrangement ;  the  longitudinal  radiating  furrows  much 
stronger  than  usual;  the  scales  rather  longer  than  deep,  but  so  imbri- 
cated in  the  adult  that  the  exposed  surfaces  appear  deeper  than  long. 
Lateral  line  entirely  wanting.  Scales  in  the  longitudinal  series  from 
head  to  base  of  caudal  35-45  in  number ;  scales  in  transverse  row  from 
base  of  ventral  to  dorsal  12-18.  Dorsal  fin  rather  short  and  high,  with 
10-14  developed  rays,  the  number  usually  11  or  12.  Beginning  of  dor- 
sal flu  rather  nearer  snout  than  base  of  caudal.  Pectoral  fins  mod- 
erate, not  reaching  ventrals ;  the  latter  not  to  vent.  Ventrals  under 
a  point  rather  in  advance  of  the  middle  of  dorsal ;  their  rays  normally 
9,  but  occasionally  8  or  10.  Anal  fin  high  and  short,  more  or  less 
emarginate  or  bilobed  in  adult  males.  Caudal  fin  moderately  forked 
or  merely  lunate,  its  two  lobes  about  equal.  Air-bladder  with  two 
chambers.  Two  species  known,  {ipt^  an  intensive  particle;  AtyCa',  to 
suck.) 

149.  E.  sacctta  (Lac.)  Jordan. — Creek  Fish;  Chub  Sucker, 

Body  oblong,  compressed,  becoming  gibbous  with  age,  the  ante-dorsal 
region  more  or  less  elevated  in  the  adults,  the  depth  3^  in  length,  ranging 
from  2%  in  adults  to  4  in  young.  Head  stout,  short,  about  4J  in  length 
(4-4.}),  the  interorbital  space  wide  and  depressed,  the  lower  parts  nar- 
rower. Eye  not  large,  4J  in  head  (4 J-5 J).  Mouth  protractile  downwards 
and  forwards,  the  mandible  oblique.    Scales  usually  closely  imbricated 
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and  more  or  less  crowded  forwards,  but  often  sliowing  various  irregulari- 
ties in  arrangement,  about  43  (39-45)  iu  a  longitudinal  series  and  15 
(14-16)  in  a  transverse  series  between  the  ventrals  and  the  dorsal.  Fin- 
rays  somewhat  variable,  the  dorsal  with  11  (10-13)  developed  rays,  tho 
anal  with  7,  and  the  ventrals  with  9  (rarel}'^  8).  Coloration  varying  with 
age;  never  distinct  series  of  black  spots  along  the  rows  of  scales. 
Young  with  a  broad  black  lateral  band,  bordered  above  by  paler.  In 
some  specimens  from  clear  water  this  band  is  of  a  jet-black  color  and 
very  distinct ;  in  others  it  is  duller.  Later  this  band  becomes  broken 
into  a  series  of  blotches,  which  often  assume  the  form  of  broad  trans- 
verse bars.  In  adult  specimens  these  bars  disappear,  and  the  color  is 
nearly  uniform  brown,  dusky  above,  paler  below,  everywhere  with  a 
coppery  or  brassy,  never  silvery,  Justre.  The  fins  are  dusky  or  smoky- 
brown,  rarely  reddish-tinged.  Sexual  differences  strong.  The  males 
in  spring  with  usually  three  large  tubercles  on  each  side  of  the  snout, 
and  with  the  anal  fin  more  or  less  swollen  and  emarginate.  Adult 
specimens  with  the  back  gibbous  and  the  body  strongly  compressed, 
in  appearance  quite  unlike  the  young.  Maximum  length  about  10 
inches.  Kew  England  to  the  Rocky  Mountains,  south  to  Texas ;  very 
abundant. 

(Cyprinus  sucetta  Lac.  Hist.  Nat.  Poiss.  v,  606, 1803:  Cyprinus  ohlortgus  Mitch.  Trans. 
Lit,  &  Phil.  Soc.  i,  459,  1814:  Moxostoma  ohlongum  Gilnlher,  vii,  21:  Catos^onius 
gibbostis  Storer,  Fish  Mass.  291 ;  Jordan,  Man.  Vert.  319;  Jordan,  Bull.  U.  S.Nat.  Mas. 
xii.  144.  > 

ISO.  E.  ffoodei  Jordan. 

Body  oblong,  the  back  more  elevated,  the  body  deeper  and  more  com- 
pressed than  in  the  preceding,  the  greatest  depth  iu  advance  of  the 
dorsal  fin  being  contained  about  2^  times  in  the  length.  Nape  less  gib- 
bous than  in  K  sucetta.  Head  quite  small  and  short,  the  large  eye 
being  almost  exactly  midway  in  its  length.  Its  length  4J  in  that 
of  the  body.  Eye  4J  in  head.  Interorbital  space  rather  narrow, 
transversely  convex,  less  than  half  the  length  of  the  head.  Mouth 
small,  protractile  forwards,  the  lower  jaw  oblique ;  lips  as  in  the  pre- 
ceding. Scales  large,  much  larger  and  much  more  uniform  in  their 
imbrication  than  in  E,  sucetta,  36  in  a  longitudinal  series,  and  about 
13  in  a  transverse  series  from  the  ventrals  to  the  dorsal.  Dorsal  fin 
high,  of  12  developed  rays;  anal  moderate,  with  7;  ventrals  large, 
with  10.  Color  dark  olivaceous  above;  each  scale  along  the  sides  re- 
flecting pale  from  the  strongly  striated  middle  part,  these  giving  in  cor- 
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tain  lights  the  appearance  of  pale  stripes  along  the  rows  of  scales;  fins 
dusky,  especially  at  their  tips,    Kivers  of  Florida. 

(Jordan,  BuU.  U.  S.Nat.  Mas.  xii,  148, 1878.) 

67.-I!IlJVYTREI!IA  Jordan. 
Spotted  SticJcers. 
(Jordan,  Man.  Vert.  E.  U.  S.  ed.  2,  318:  type  Catostamu*  melanops  Raf.) 

Head  moderate,  rather  broad  above.  Mouth  moderate,  inferior,  hori- 
zontal; the  upper  lip  well  developed,  freely  protractile;  the  lower  rather 
small,  infolded,  ^-shaped  in  outline,  plicate,  with  12-20  plica©  on  each 
side.  Lower  jaw  without  cartilaginous  sheath.  Eye  moderate,  rather 
high,  placed  about  midway  of  the  head.  Suborbital  bones  consider- 
ably developed,  not  very  much  narrower  than  the  fleshy  portion  of 
the  cheek  below  them;  the  posterior  suborbital  concavo-convex,  about 
twice  as  long  as  deep,  sometimes  divided ;  the  anterior  somewhat  deeper 
than  long,  often  divided  into  two,  sometimes  united  with  the  preorbitaJ, 
which  is  well  developed  and  much  longer  than  broad.  The  number  and 
form  of  these  bones,  except  as  to  their  depth,  are  not  constant  in  the 
same  species,  and  do  not  afford  specific  characters.  Opercular  bones 
well  developed,  not  much  rugose.  Fontauelle  evident,  rather  large. 
Gill-rakers  rather  long,  in  length  about  half  the  diameter  of  the  eye. 
Isthmus  moderate.  Pharyngeal  bones  essentially  as  in  Moxostoma. 
Body  rather  elongate,  subterete,  becoming  deep  and  rather  compressed 
with  age.  Scales  rather  large,  nearly  equal  over  the  body,  the  radiating 
furrows  not  specially  marked.  Lateral  line  interrupted  in  the  adult, 
but  with  perfect  tubes,  imperfect  in  partly  grown  specimens,  entirely 
obsolete  in  the  young.  Scales  in  a  longitudinal  series  44-47  in  number, 
12-14  in  a  transvetse.  series  from  dorsal  to  ventrals.  Dorsal  flu  rather 
short  and  high,  with  about  12  developed  rays,  beginning  rather  nearer 
the  snout  than  the  base  of  the  caudal.  Pectoral  fins  moderate,  not 
reaching  ventrals,  the  latter  not  to  vent.  Ventrals  rather  in  advance 
of  the  middle  of  the  dorsal,  their  rays  normally  9,  rarely  8  or  10.  Anal 
fin  high  and  short,  often  more  or  less  emarginate  in  males.  Caudal  fin 
moderately  forked,  the  lobes  about  equal.  Air-bladder  with  two  cham- 
bers. Males  in  spring  with  the  head  covered  with  many  small  tubercles. 
One  species  certainly  known.*  (/xevwc,  reduced ;  T/077/ia,ai)erture;  inallh- 
sion  to  the  imperfections  of  the  lateral  line.) 

•  M,  auatrinum  Beau.  Body  rather  stout,  the  depth  4  in  length.  Head  4^  in  length. 
Lips  pUcate,  truncate  behind.  Light  brown  above,  yellowish  below;  some  scales 
brownish  at  base.  Paired  fins  wiih  dark  blotches.  D.  11;  A.  6;  scales  6-44-6,  Mi- 
choacan,  Mexico  (west  of  Sierra  Madre).  This  species  is  probably  a  Minytremay  bat 
the  air-bladder  has  been  removed  from  the  typical  specimens. 

{MyxoBtoma  auatHna  Bean,  Proc.  U.  S.  Nat.  Mua.  1879. 302.) 
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1^1.  M.  melanops  (Raf.)  Jordan.— /Si^o^^^d  Mullet;  Striped  Sucker. 

Body  oblong,  little  compi-essed,  the  yoang  nearly  terete,  the  adnlts 
deeper  bodied  5  the  dorsal  region  not  elevated.  Depth  about  4  in 
length,  varying  from  about  3  in  adults  to  4J  in  the  young.  Head  not 
very  large,  4J  in  length  of  body  (4^J),  not  speeially  depressed.  Mu- 
cous pores  rather  strong.  Eye  small,  5-G  in  head.  Mouth  quite  inferior, 
horizontal,  rather  small.  Scales  large,  firm,  regularly  and  smoothly 
imbricated,  in  46  (44-47)  longitudinal  series  and  13  (12-14)  transverse 
series,  the  scales  not  crowded  forwards.  Fin-rays  usually:  D.  12;  A. 
7]  V.  9.  Coloration  dusky  above,  with  usually  a  black  blotch  be- 
hind the  dorsal  fin.  Each  scale  along  the  sides  with  a  small,  more  or 
less  distinct  blackish  spot  at  its  base,  these  spots  forming  interrupted 
longitudinal  lines  along  the  rows  of  scales.  These  lines  are  usually 
very  distinct,  especially  in  the  adult,  but  young  specimens  often  show 
them  faintly.  Sides  and  belly  silvery,  with  a  coppery  lustre.  Sexual 
peculiarities  moderately  marked ;  very  old  males  \^ith  the  head  covered 
with  small  tubercles  in  spring.  !N^o  great  changes  with  age,  either  in 
form  or  coloration.  Size  large;  maximum  length  about  18  inches. 
Great  Lake  region  to  South  Carolina  and  Texas. 

(Catostomus  melanops  Raf.  Ichth.  Oh.  1820, 57:  Catostomus  fcuciatua  GUiither,  vii,  19; 
Jordan,  Man.  Vert.  318;  Jordan,  BuU.  U.  S.  Nat.  Mus.  xii,  138.) 

6§.— MOXOSTOMA  Rafinesque. 

Bed  Horse. 

(Ptychostoniu8  Ag.;  Terettdus  Raf.) 
(Bafinesqne,  Ichth.  Oh.  1820,  54:  tyx>e  Catostomus  aniswrus  Raf.) 

Body  more  or  less  elongate,  sometimes  nearly  terete,  usually  more  or 
1688  compressed.  Head  variously  long  or  short,  its  length  ranging  from 
3J  to  6J  in  that  of  the  body.  Eye  usually  rather  large,  varying  from  3 
to  6  times  in  the  length  of  the  side  of  the  head,  its  position  high  up 
and  median  or  rather  posterior.  Suborbital  bones  very  narrow,  always 
much  longer  than  broad,  their  width  less  than  one-fourth  that  of  the 
fleshy  part  of  the  cheek.  Fontanelle  on  top  of  head  always  well  open, 
the  parietal  bones  not  coalescing.  Mouth  varying  much  in  size,  always 
inferior  in  position,  the  mandible  being  horizontal  or  nearly  so.  Lips 
usually  well  developed,  the  form  of  the  lower  varying  in  different  sec- 
tions of  the  genus,  usually  with  a  slight  median  fissure,  but  never 
deeply  incised;  the  lips  with  transverse  plicsB,  the  folds  rarely  so 
broken  up  as  to  form  papillae.    Jaws  without  conspicuous  cartilaginous 


Digitized  by  CjOOQIC 


30.    CATOSTOMID-E — ^MOXOSTOMA.  137 

sheath.  Muciferous  system  considerably  developed,  a  chaia  of  tubes 
along  the  supraorbital  region,  a  branch  of  which  extends  around  be- 
hind the  eye  and  forwards  along  the  suborbital  bones  and  the  lower 
edge  of  the  preorbital.  Opercular  bones  moderately  developed,  nearly 
smooth.  Isthmus  broad.  Gill-rakers  weak,  moderately  long.  Pharyn- 
geal bones  rather  weak,  much  as  in  Erimyzon  and  Catostomus^  the  teeth 
rather  coarser,  strongly  compressed,  the  lower  5  or  G  much  stronger 
than  the  others,  which  are  rapidly  diminished  in  size  upwards,  each 
with  a  prominent  internal  cusp.  Scales  large,  more  or  less  quadrate  in 
form,  nearly  equal  in  size  over  the  body,  and  not  specially  crowded  any- 
where, usually  about  44  in  the  lateral  line  (4I-5G)  and  about  12  series 
between  dorsal  and  ventrals.  Lateral  line  well  developed,  straight  or 
anteriorly  curved.  Fins  well  developed,  the  dorsal  inserted  about  mid- 
way of  the  body,  its  first  rays  usually  rather  nearer  snout  than  the  cau- 
dal, the  number  of  developed  rays  usually  about  13,  but  varying  in  dif- 
ferent species  from  11  to  17.  Anal  fin  short  and  high,  usually  emargi- 
nate  in  the  male  fish,  probably  always  with  7  developed  rays.  Ventrals 
inserted  nearly  under  the  middle  of  the  dorsal ;  their  number  of  rays 
normally  9,  occasionally  varying  to  10;  the  occurrence  of  10  ventral  rays 
is  probably  an  accidental  individual  character,  and  not  a  permanent  spe- 
cific one.  Caudal  fin  deeply  forked,  the  lobes  about  equal,  except  in  two 
species.  Air-bladder  with  three  chambers.  Skeleton  essentially  as  in 
GatostomuSy  the  ver*iebraB  in  M.  carpio  27-14.  Sexual  peculiarities  little 
marked,  the  males  in  the  spawning  season  with  the  lower  fins  reddened, 
and  the  anal  rays  swollen  and  somewhat  tuberculate.  Species  very  nu- 
merous in  the  United  States  east  of  the  Rocky  Mountains.  They 
spawn  in  spring,  running  up  from  the  rivers  into  the  smaller  streams 
for  that  purpose.  They  are  difiBcult  to  distinguish,  and  have  perhaps 
been  unduly  multiplied  by  authors,  {fio^atj  to  suck;  aro/xaj  mouth; 
hence,  more  properly  Myxostoma.) 
•  Lips  f uU,  strongly  papiUose. 

192.  Mm  papillosum  (Cope)  Jordan. 

Body  comparatively  stout,  the  dorsal  region  somewhat  ^elevated  and 
lounded,  tJie  depth  being  about  4  in  length,  the  head  about  the  same. 
Eye  rather  large,  high  up  and  well  back,  the  preorbital  space  being 
longer  tijan  the  other  species.  Top  of  head  flat.  Dorsal  rays  12-14. 
Scales  rather   large,  6-42-5.     Lips  well  developed,  deeply  incised. 
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Color  silvery;  back  with  smoky  shading;  lower  fins  white.    Size  large; 
reaches  a  length  of  about  2  feet.    North  Carolina  to  Georgia. 

{PtycJiostomus  papillosus  Coppiy  Proc.  Amer.  Phil.  Soc.  Phila.  1870,470;  Jordan,  Man. 
Vert,  318;  Jordan,  Bull.  U.  S.  Nat.  Mua.  xii,  134.) 

•*  Lips  distinctly  plicate. 

t  Lower  lip  infolded,  A-^^^P^^^  when  viewed  from  below,  with  a  distinct  median 
crease,  in  which  the  two  halves  of  the  lip  meet,  forming  an  acate  angle ; 
mouth  small. 
a.  Dorsal  large,  with  15-17  developed  rays. 

153.  HI.  velatam  (Cope)  Jordan. 

Body  stout,  deep,  compressed,  the  back  elevated,  the  depth  3-4  in 
length.  Head  short,  heavy,  flattish  and  broad  above,  32-4^  in  length. 
Depth  of  cheeks  half  the  length  of  the  head.  Eye  rather  large,  midway 
in  hea  d,  4-5  in  its  length.  Muzzle  rather  prominent,  bluntish,  over- 
hangi  ng  the  very  small  mouth.  Fins  very  large.  Dorsal  long  and  high, 
its  height  five-sixths  the  length  of  the  head,  its  free  border  straight. 
Pectorals  nearly  reaching  ventrals.  Color  silvery  ,•  smoky  above;  lower 
fins  red.  Size  large.  Upper  Mississippi  Valley  to  Georgia  and  south- 
ward. 

(Ptycko8tomu9  velatus  and  collapsus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1670,  471-472; 
Jordan,  Man.  Vert.  317;  Jordan,  BuU.  U.  S.  Nat.  Mus.  xii,  132.) 

aa.  Dorsal  moderate,  with  12-14  developed  rays. 

b.  Head  comparatively  large,  about  4  in  length ;  dorsal  rays  usually  12. 

154*  JH.  bucco  (Cope)  Jordan. 

Head  short  and  very  wide  through  the  opercles,  flat  above.  Body 
stout,  the  back  somewhat  elevated,  depth  4  in  length.  Muzzle  sub- 
truncate,  slightly  projecting.  Scales  C-40-5.  Olivaceous  silvery  be- 
low; dorsal  fin  dusky.    Kansas.    (Cope.) 

(Ptychostomua  bucco  Cope,  Hay  den's  Geol.  Surv.  Wyom.  1872,  437:  Myxostoma  con- 
flestum  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  133;  probably  not  Caioatomua  congestus  B.  & 
G.  Proc.  Acad.  Nat.  Sci.  Phila.  1834,  27,  which  Professor  Cope  thinks  is  a  form  of  if. 
macrolepidotumy  he  having  obtained  it  in  Texas  and  Arizona.) 

155.  M.  pidiense  (Cope)  Jordan. 

Head  rather  long,  4J  in  length,  flattish  above.  Body  elongate,  ntore 
nearly  cylindrical,  little  compressed.  Muzzle  truncate.  Olivaceous, 
sometimes  with  rows  of  faint  spots  along  the  series  of  scales.  Dorsal 
and  caudal  fins  black-edged.  Size  quite  small.  Eesembles  If.  cervi- 
nunij  but  the  mouth  entirely  different.    Great  Pedee  liiver.    ^Cope.) 

{Ptifcho8tomu9  pidienaiSy  Proc.  Am.  Phil.  Soc.  Phila.  1870,  471;  Jordan,  Man.  Vert. 
317;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  13:^.) 

hb.  Head  very  small,  about  5  in  length. 
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156*  HI*  coregonus  (Cope)  Jordan. — Blite  Mullet, 

Mozzlo  conic,  much  projecting  beyond  the  very  small  mouth;  body 

much  compressed,  broadly  fusiform,  the   back  elevated    and   arched. 

Dorsal  rays  14.    Color  silvery,  with  plumbeous  shades  above;  lower 

fins  white.    Size  small.    Catawba  and  Yadkin  Elvers,  North  Carolina 

(Cope.) 

{Plyckoalomus  coregonus  Cope,  Proc.  Amer.  Phil.  Soo.  Phila.  1870,  472;  Jordan,  Man. 
Vert.  317;  Jordan,  Bull.  U.  S.  Nat.  Mas.  xU,  VM,) 

ft  Lower  lip  thin,  forming  a  narrow,  crescent-shaped  border  around  the  mandible. 

157*  TfK*  albam  (Cope)  Jordan. — White  Mullet. 

Head  small,  5  times  in  length.  Muzzle  prominent,  but  less  so  than 
in  M.  coregonus.  Mouth  moderate.  Back  a  little  elevated.  Depth 
about  3J  in  length.  Dorsal  rays  12-14,  its  free  border  often  incised. 
Scales  G-45-5.  Coloration  very  pale;  lower  fins  white.  Size  large; 
reaches  a  weight  of  4  pounds  or  more.  Catawba  and  other  rivers  of 
North  Carolina. 

{Ptychostomue  albu8  Coi>e,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 472;  Jordan,  Man.  Vert. 
316;  Jordan,  BulL  U.  S.  Nat.  Mus.  xii,  130.) 

15§.  in.  tlialassiDUm  (Cope)  Jordan. 

Head  stout,  as  in  Jf.  velatum^  rather  long,  4  in  length,  flattish  above, 
muzzle  truncate,  not  very  prominent.  Mouth  moderate.  Back  elevated. 
Dorsal  fin  long,  of  14  or  15  rays.  Sea-green  above,  white  below;  lower 
fins  white.    Yadkin  Eiver.    (Cope.) 

(Ptyohostomus  thaloMinua  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 472;  Jordan,  Man. 
Vert  316;  Jordan,  BtdL  U.  S.  Nat.  Mus.  xii,'131.) 

ttt  Lower  Up  fuU,  its  posterior  edge  truncate. 
d.  Dorsal  rays  15-18  in  nnmher. 

159«  WLm  carpio  (Val.)  Jordan. — Carp  Mullet, 

Dorsal  fin  largely  developed,  its  rays  15-18  in  number.  Head  rather 
large,  3g-d|  in  length,  broad  above.  Moutih  large,  with  full  lips.  Eye 
rather  large.  Body  deep,  strongly  compressed,  the  back  somewhat 
elevated,  the  depth  about  3J  in  length.  Dorsal  fin  high  and  large, 
larger  than  in  any  other  species  of  the  genus,  the  first  ray  about  as 
long  as  the  base  of  the  fin.  Scales  5-43-4,  quite  large.  Coloration 
very  pale  and  silvery;  the  lower  fins  white.  Ohio  Valley,  Great  Lakes, 
and  northward. 

(Cato»U>mu$  carpio  Valenciennes,  Hist.  Nat.  Poiss.  xvii,  457, 1844:  Catostomus  oarpio 
GUnther,  vii,  20;  Jordan,  Man.  Vert.  312;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  118.) 
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dd.  Dorsal  rays  12-14  in  number. 

0.  Scales  largo,  41-50  in  the  coarse  of  the  lateral  line. 

/.  Caudal  fin  normal,  the  two  lobes  about  equal  and  similarly  colored. 

160«  in*  macrolcpidotum  (Le  Sueur)  Jordan. — Common  Bed  Horse;  Mullet ; 
White  Sucker  ;  Large-scaled  Sucker. 

Head  comparatively  elongate,  bluntish,  rather  broad  and  flattened 
above,  4-5  in  length.  Body  stoutish,  varying  to  moderately  elongate. 
Lips  rather  full,  the  bluntish  muzzle  projecting  beyond  the  large  mouth ; 
greatest  depth  of  cheeks  more  than  half  distance  from  snout  to  pre- 
opercle.  Eye  rather  large.  Dorsal  flu  medium,  its  developed  rays  12- 
14,  usually  13  in  number,  its  free  edge  nearly  straight,  its  longest  ray 
shorter  than  head.  Scales  large,  about  45  in  the  lateral  line.  Oliva- 
ceous ;  sides  silvery  ^  lower  fins  in  the  adult  red  or  orange.  Great  Lakes 
to  Virginia,  southwestward  to  Arizona;  one  of  the  most  abundant 
fishes,  reaching  a  length  of  2  feet  or  more.  The  Eed  Horse  of  the  Ohio 
and  Mississippi,  with  the  head  relatively  longer  and  the  mouth  larger, 
is  perhaps  worthy  of  distinction  as  var.  duquesni  (Le  Sueur)  Jor.  The 
eastern  form  (var.  macrolepidotum)  is  scarcely  distinguishable  from  the 
next  species. 

{Catostomus  macrolepidotus  and  duquesni  Le  Sueur,  Journ.  Acad.  Nat.  Sci.  Phila.  i, 
94,105,  1817:  Catostomus  enjthrurus  Rtf.  Amer.  Month.  Mag.  1818,  354:  Catostomus 
duquesni  Giinther,  vii,  18 :  Mijxostoma  macrolepidota  and  vara,  duquesni  and  lothrymalis 
Jordan,  Man.  Vert.  313;  Jordan,  BulL  U.  S.  Nat.  Mus.  xii,  1*20:  Plychostomua  du- 
quesnij  erythrurus,  rohustuSy  oneida,  lachryniale^  etc.  Cope,  Proc.  Amor.  Phil  Soc.  1870. 
Myxostoma  euryops  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  187*5,  348,  is  probably  a  mon- 
strosity of  this  speeies.) 

161.  m.  aareolum  (Le  S.)  Jordan. 

Head  comparatively  short,  low  and  small,  conic,  5  -5  J  in  length.  Ba<5k 
elevated  and  compressed.  Deptt  3J  in  length.  Mouth  small,  over- 
passed by  the  snout,  the  lips  thin  and  small,  the  greatest  depth  of  cheek 
half  the  distance  from  snout  to  preopercle.  Eye  small.  Coloration 
bright  yellowish  brown,  somewhat  silvery  j  lower  fins  bright  red.  Dor- 
sal rays  13,  the  fin  somewhat  falcate,  its  free  edge  concave,  its  longest 
ray  longer  than  head.  Scales  5-45-4.  Great  Lakes,  Ohio  Valley,  and 
northward. 

(Catostomus  aureolus  Le  Sueur,  Jonrn.  Aead.  Nat.  Sci.  Phila.  i,  95,  1817 :  Catostomus 
macrolepidotus  Giinther,  Wi,  18  j  Jordan,  Man.  Vert.  314 ;  Jordan,  Bull.  U.  S.  Nat.  Mus. 
xii,  124:  f  Cyprinus  lesueuri  Rich,  Franldin's  Journ.  1823,  772.) 

162.  III.  crassiSabrc  (Cope)  Jordan. 

Body  flattish,  the  back  elevated  and  compressed.  Depth  SJ.  Muzzle 
contracted,  lower  lip  thick.  Scales  large,  5-44-5.  Dorsal  rays  usually 
12.  Dorsal  fin  elevated  in  front,  its  first  soft  ray  longer  than  the  base 
of  the  fin.    Color  silvery,  with  smoky  shading  above,  some  of  the  scales 
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blackish  at  tUeir  bases ;  lower  fins  white ;  top  of  head,  humeral  bar,  and 

dorsal  fin  dusky.    Keuse  Eiver,  North  Carolina.     (Cope.)     Probably 

identical  with  the  preceding. 

{PtychosUmua  crasaildbria  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 477;  Jordan,  Man. 
Vert.  314 ;  Jordan,  Bull.  U.  8.  Nat.  Mas.  xii,  128.) 

163.  in.  conus  (Cope)  Jordan. 

Body  flattish,  the  dorsal  outline  elevated,  the  form  being  like  that  of 
M.  eoregomis.  Head  small  and  conic.  Mouth  exceedingly  small,  the 
snout  far  overpassing  it,  the  muzzle  being  much  longer  than  in  M. 
crassiUibre.  Dorsal  rays  14.  Eye  large.  Coloration  smoky  above,  some 
scales  dusky  at  their  bases;  sides  pale;  lower  fins  white.  Yadkin 
Eiver,  North  Carolina.    (Cope.) 

(Ptychostomus  conus  Copo,  Proc.  Amor.  Phil.  Soc.  Phila.  1870,  478 ;  Jordan,  Man. 
Vert.  314;  Jordan,  Boll.  U.  8.  Nat.  Mus.  xii,  126.) 

ff'  Caudal  fin  with  the  upper  lobe  longer  than  the  lower,  the  two  similarly  colored. 

164.  Ifl.  anisuram  (Raf.)  Jordan. 

Caudal  fin  with  the  upper  lobe  falcate,  much  longer  than  the  lower, 
at  least  in  the  adult,  the  lobes  similarly  colored.  Dorsal  fin  short  and 
high,  falcate.  Body  compressed.  Back  somewhat  elevated.  Depth  3J 
in  length.  Head  conic,  flattish,  6J  in  length.  Mouth  very  small,  much 
as  in  aureolumy  from  which  it  can  probably  be  distinguished  only  by  the 
form  of  the  caudal.  D.  12-13,  half  higher  than  long.  Scales  6-46-5. 
Ohio  Valley  and  Great  Lake  region. 

{Caiostomua  anisunu  Raf.  Ichth.  Oh.  54 :  Ptychoslomua  breviceps  Cope,  Proc.  Amer. 
Phil.  Soc.  PhUa.  1870,  478  j  Jordan,  Man.  Vert.  315  j  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii, 
126.) 

fff,  Candal  fin  with  the  lower  lobe  distinctly  longer  than  the  npper  and  differently 
colored,  the  upper  lobe  in  the  adnlt  being  rod,  the  inferior  jet-black,  its  two 
lowermost  develojyed  rays  and  their  membranes  abruptly  pale  (fin  both 
sexes). 

165.  Rf  •  poeciluram  Jordan. 

Body  elongate,  moderately  compressed,  somewhat  elevated  forwards. 
Depth  4^  in  length.  Head  aboat  the  same.  Month  medium,  the  lips 
falL  Dorsal  rays  13.  Scales  large,  5-44-4.  Coloration  usual,  except 
of  the  caudal  fin ;  other  fins  all  red,  with  blackish  shadings.  Size 
small.    Louisiana  and  Southern  Mississippi. 

(Jordan,  Bidl.  U.  S.  Nat.  Mus.  x,  66;  Jordan,  Man.  Vert.  315;  Jordan,  Bull.  U.  S. 
Nat.  Mus.  xii,  129.) 

ef.  Scales  very  small  for  the  genus,  about  56  in  lateral  line ;  body  moderately  elongate, 
the  depth  about  4  in  length. 

166.  Mm  albldam  (Grd.)  Jordan. 

Head  shortish,  conic,  the  snout  not  much  projecting,  about  4  in  length ', 
eye  large.     Dorsal  fin  small,  with  about  11  rays,  the  last  rapidly 
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shortened.  (Characters  of  moiith  unknown,  but  probably  similar  to 
macrolepidotum  and  pcecilurum ;  it  is  said  to  be  "  much  larger  than  in 
P.  congestns^K)    Eio  Grande  region.    [Chirard,) 

(Pttfcho8tomu8  albidus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 172  j  Jordan,  Man.  Vert. 
315;  Jordan,  Boll.  U.  S.  Nat.  Mus.  xii,  128.) 

ddd.  Dorsal  rays  mostly  less  than  12 ;  body  very  slender. 

167*  m*  cervlliuni  (Cope)  Jordan. — Jumping  Mullet ;  Jump-rocks, 

Head  very  short,  roundish  above,  rather  pointed  forwards,  about  5  in 
length.  Cheeks  subvertical,  their  depth  less  than  half  the  distance 
from  snout  to  preopercle.  Mouth  rather  large,  with  thick  lips,  which 
are  strongly  plicate,  the  folds  somewhat  broken  up.  Eye  small.  Fins 
very  small;  the  dorsal  rays  10-12;  free  edge  of  dorsal  straight,  its 
longest  ray  less  than  head.  Scales  rather  large,  C-44  to  49-5.  Color 
greenish  brown ;  a  pale  blotch  on  each  scale,  these  forming  continuous 
streaks  along  the  rows  of  scales;  back  with  more  or  less  distinct 
brownish  cross-blotches ;  fins  brownish,  not  much  red,  the  dorsal  black- 
ish at  tip.  Size  smallest  in  the  genus.  Length  less  than  a  foot.  Elvers 
of  the  South  Atlantic  States  from  the  James  to  the  Chattahoochee. 

(Teretulua  cervinus  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1868,236:  Ptychoatomui 
cervinuB  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  478 ;  Jordan,  Man.  Vert.  315 ;  Jordan, 
BulL  U.  S.  Nat.  Mus.  xii,  129.) 

69.— PL.ACOPHARYNX  Cope. 
Bigjawed  Sticlcers. 
(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  467:  type  Placopharynx  carlnatus  Cope.) 

Suckers  like  Moxostoma  in  all  respects,  except  that  the  pharyngeal 
bones  are  much  more  developed  and  the  teeth  reduced  in  number,  those 
on  the  lower  half  of  the  bone  very  large,  6-10  in  number,  nearly  cylin- 
dric  in  form,  being  but  little  compressed,  and  with'  a  broad,  rounded  or 
flattened  grinding  surface.  The  forms  and  positions  of  these  enlarged 
teeth  vary  greatly.  In  a  specimen  before  us  the  first  tooth  is  the  high- 
est and  most  compressed,  its  summit  being  rounded  and  then  abruptly 
truncate.  The  second  tooth  is  notably  shorter  and  thicker,  much  larger, 
and  rounded  on  top,  the  body  of  the  tooth  serving  as  a  peduncle  for  the 
swollen  grinding  surface.  The  third  tooth  is  still  shorter  and  similar  in 
form.  The  fourth  tooth  is  similar  to  the  first,  being  much  higher  than 
the  second  and  third,  and  flat  on  top.  The  others  seem  to  be  irregu 
larly  alternated  or  arranged  in  i)airs,  a  long  one  and  a  short  one,  the 
long  teeth  in  all  cases  being  the  most  truncated,  as  if  their  surfaces  had 
been  most  worn  off.    The  mouth  is  larger  and  more  oblique  than  usual 
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in  Moxostoma^  and  the  lips  are  thicker.    Size  large.    (rXd^y  a  broad  sur- 
face ;  ^dpoy^j  pharynx.) 

ICS.  p.  carinatus  Cope. 

Body  oblong,  moderately  compressed,  heavy  at  the  shoulders.  Heml 
very  large,  3§  in  length  of  the  body.  Eye  small,  behind  the  middle  of 
the  head.  Mouth  extremely  large,  the  lower  jaw  oblique  when  the 
mouth  is  closed,  the  mouth,  therefore,  protractile  forwards  as  well  as 
downwards.  Lips  very  thick,  coarsely  plicate,  the* lower  lip  full  and 
heavy,  tnincate  behind.  Head  above  evenly  rounded  or  somewhat  cari- 
nated.  Scales  6-45-6.  Dorsal  rays  13  j  ventral  9.  Color  brassy  green 
above;  lower  fins  red.  Great  Lakes  and  Mississippi  Valley;  abundant 
in  many  streams. 

(Cope,  Proo.  Amer.  Phil.  Soc.  Phila.  1870,  467 ;  Jordan,  Man.  Vert.  311  j  Jordan, 
BuU.  U.  8.  Nat.  Mas.  xii,  108.) 

70.— ^UAS8IIi4BIA  Jordan  &  Brayton. 

Hare-lip  Suckers, 

(Lagoohila  Jordan  &  Brayton,  preoccupied.) 

(Jordan  A  Brayton,  Man.  Vert.  E.  U.  S.  ed.  2,  1878,  401 :  type  Lagovhila  laoera  Jordan 
&  Brayton.) 
Suckers  like  Moxostoma  in  every  respect  excepting  the  structure  of 
the  mouth.  Head  shortish,  conical,  with  lenji^thened  snout;  its  length 
4J-5  times  in  that  of  the  body,  the  opercular  region  being  reduced, 
80  that  the  eye  is  well  backwards.  Suborbital  bones  narrow.  Fon- 
taneUe  large,  widely  open.  Mouth  large,  singular  in  structure,  in- 
ferior, the  upper  lip  not  protractile,  greatly  prolonged,  closely  plicate. 
Lower  lip  much  reduced,  divided  into  two  distinct  elongate  lobes,  which 
are  weakly  papillose.  The  split  between  these  lobes  extends  backwards 
to  the  edge  of  the  dentary  bones,  which  are  provided  with  a  rather  hard, 
homy  plate,  as  in  Pantosteus.  The  lower  lip  is  entirely  separated  from 
the  upper  at  the  angles  by  a  deep  fissure.  The  skin  of  the  cheeks  forms 
a  sort  of  cloak  over  this  fissure,  the  crease  separating  this  skin  from  the 
mouth  extending  up  on  the  sides  of  the  muzzle.  The  crease  between 
the  lips  extends  down  on  the  under  side  of  the  head.  System  of  mucif- 
erous  tubes  well  developed.  Pharyngeal  bones  not  dissimilar  from  the 
usual  type  in  Moxostomaj  rather  weak,  with  numerous  small  teeth. 
Body  elongate,  not  much  compressed,  not  elevated.  Fins  moderate, 
formed  as  in  Moxostoma,  Scales  large,  as  in  Moxostonutj  the  lateral  line 
well  developed  and  nearly  straight,  with  about  45  scales  in  its  course. 
Air-bladder  in  three  parts.  Sexual  peculiarities  unknown;  probably 
little  marked.    (QiiassuSy  broken  or  torn;  labiaj  lip.) 
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1G9.  H*  lacera  Jot.  &  Brajrt.— flare-lip  Sucker;  Cut-Vips;  Split-month  Sucker;  May 
Sucker;  Rahbit-numth  Sucker. 

Head  short,  conical,  with  lengthened  snont,  the  region  between  the 

eyes  flattened  and  with  prominent  mucous  ridges.    Cheeks  and  lower 

part  of  head  rather  swollen.    Opercle  much  reduced,  its  greatest  length 

scarcely  greater  than  the  diameter  of  the  eye.    Head  about  4J  in  length. 

Eye  4^  in  length  of  head,  about  2  in  length  of  the  snout,  its  situation 

thus  quite  posterior.    Length  of  the  top  of  the  hejui  2|  in  the  distance 

from  the  snout  to  the  base  of  the  dorsal.    Body  rather  slender,  the  form 

being  between  that  of  Moxostoma  cervinum  and  3f.  macrolepidotutn,  the 

depth  4f  in  the  length.    Dorsal  fin  rather  low,  its  rays  1, 12;  A.  I,  7; 

V.  9.    Scales  5-45-5.    Color  olive  or  bluish  brown  above ;  sides  and 

belly  silvery ;  lower  fins  faintly  orange.    Ohio  Valley  and  southward. 

A  singular  species,  abundant  in  some  sections  (Scioto  River,  Clinch 

River,  Chickamauga  River),  but  overlooked  by  natumlists  until  lately. 

{Lagochila  lacera  Jordan  &,  Brayton,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  280 :  Lagochila 
lacera  Jordan,  Man.  Vert.  ed.  2,  311 :  Jordan,  Man.  Vert.  ed.  2,  406;  Jordan,  Bull.  U. 
S.  Nat.  Mns.  xii,  106.) 

Family  XXXI.— CYPRINID^. 

{The  Carps.) 

Cyprinoid  fishes  with  the  margin  of  the  upper  jaw  formed  by  the  pre- 
maxillaries  alone  and  the  lower  pharyngeal  bones  well  developed,  falci- 
form, nearly  parallel  with  the  gill-arches,  each  provided  with  1-3  series 
of  teeth  in  small  number,  4-7  in  the  main  row,  and  a  less  number  in  the 
others  if  more  are  present.  Head  naked.  Body  scaly  (except  in  MedOy 
PlagopteruSj  PhoxinelluSj  and  Aulopyge).  Barbels  2  or  4  5  absent  in  most 
of  our  genera,  and  not  large  in  any.  Belly  usually  rounded,  rarely 
compressed,  never  serrated.  Gill-openings  moderate,  the  membranes 
broadly  joined  to  the  isthmus.  Brachiostegals  always  3.  Gills  4,  a 
slit  behind  the  fourth.  Pseudobranchiae  present  (except  in  OrthodoHj 
etc.).  No  adipose  fin.  Dorsal  fin  short  in  American  species,  elongate 
in  many  Old  World  forms.  Ventral  fins  abdominal.  Air-bladder 
usually  large,  commonly  divided  into  an  anterior  and  posterior  lobe, 
rarely  wanting,  not  enclosed  in  a  bony  capsule.  Stomach  without 
ap;)endages,  appearing  as  a  simple  enlargement  of  the  intestines. 
Fishes  of  moderate  or  small  size,  inhabiting  the  fresh  waters  of  the 
Old  World  and  of  North  America.  Genera  about  200 ;  species  nearly 
1,000;  excessively  abundant  where  found,  both  in  individuals  and 
species,  and,  from  their  great  uniformity  in  size,  form,  and  coloration, 
constituting  one  of  the  most  difficult  groups  in  natural  history  in 
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which  to  distiDgaish  genera  and  species.  Oar  genera  are  mostly  very 
closely  related,  and  are  separated  by  charaeters  which,  although  reason- 
ably constant,  are  often  of  slight  structural  importance.  From  tiiiie  to 
time,  different  authors  have  proposed  to  throw  most  of  these  groups  into 
the  genus  LeuciscuSy  a  procedure  which,  without  further  discussion,  may 
be  said  to  have  always  led  to  confusion.  The  spring  or  breeding  dress 
of  the  male  fishes  is  often  peculiar.  The  top  of  the  head,  and  often  the 
fins  or  various  portions  of  the  body,  are  covered  with  small  tubercles, 
outgrowths  from  the  epidermis.  The  fins  and  parts  of  the  body  in  the 
spring  males  are  often  charged  with  bright  pigment,  the  prevailing  color 
of  which  is  red,  although  in  some  genera  it  is  satin- white,  yellowish,  or 
black.* 

{CypHnidoiy  part,  Gtintber,  vii,  25-339.) 

•  Dorsal  fin  short,  without  developed  spine, 
t  Air-bladder  surrounded  by  many  convolutions  of  the  very  long  alimentary  canaL 

(  Campo8toniin(B, ) 
A.  Teeth  4-4,  or  1,  4-4,  0,  with  oblique  grinding  surface  and  slight  hook  j  peri- 
toneum black. 

Campostoma,  71. 
ft  Air-bladder  above  the  alimentary  canal ;  teeth  one-rowed.    (Chandrostomince.) 
t  Intestinal  canal  elongate,  more  than  twice  the  leugth  of  the  bo<ly ;  teeth  with 

grinding   surface    well 
developed;  peritoneum 
usually  black. 
B.  Jaws  each  with  a  conspicuous,  broad,  straight-edged,  horny  plate ;  teeth  4- 

5,  stout,  bluntish,  hook- 
ed, and  short. 

ACROCHILUS,  72. 

BB.  Jaws  without  homy  plate. 
C.  Teeth  6-6,  strongly  compressed,  knife-shaped;  pseudobranchi;B  none ;  ru- 
dimentary caudal  ray^ 
greatly     developed; 
scales  very  small. 

Orthodon,  73. 

*  No  progress  can  be  made  in  the  study  of  these  fishes  without  a  careful  examina- 
tion of  the  teeth.  The  pharyngeal  bones  in  the  smaller  species  can  be  removed  by  in- 
serting, a  pin  or  a  hook  through  the  giU-opening,  under  the  shoulder-girdle.  The 
teeth  should  be  carefully  cleaned  with  a  tooth-brush,  or  a  jet  of  water,  or  a  pin,  and 
may  be  examined  by  any  small  lens.  In  most  cases  a  principal  tow  of  4  or  5  teeth 
will  be  found,  in  front  of  which  is  sometimes  a  set  of  1  or  2  smaller  ones.  The  two 
rides  are  not  always  symmetrical.  '^  Teeth  4-4 ''  indicates  a  single  row  of  4  on  each 
pharyngeal  bone.  "  Teeth  2,  4-6, 1 "  indicates  2  rows  of  teeth  on  each  side — on  the  on» 
side  4  in  the  principal  row  and  2  in  the  lesser,  on  the  other  side  5  in  the  main  vow 
and  1  in  the  lesser.  In  the  Leuoiacine  genera  these  teeth,  or  the  principal  ones,  are 
raptatorialf  that  is,  hooked  inward  at  their  tips.  A  grinding  or  masticalory  siirfitce  ia 
an  excavated  space  or  groove  usually  at  the  base  of  the  hook.  A  flattened  or  bey-  ' 
eUed  edge  sometimes  simulates  a  masticatory  surface,  and  in  some  of  the  species- the 
grinding  surface  is  very  narrow  and  confined  to  but  one  or  two  of  the  teeth.  In  all  casee 
where  the  number  of  teeth  is  given  in  tho  dpedfio  descriptions  foUowing,  this  number 
has  been  verified  on  typical  examples  either  by  Professor  Cope  or  the  writers* 

BnU.  Nat.  Mus.  No.  16 10  r-  ^^^t^ 
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CC.  Teeth  5-5  or  4-6 ;  pseadobranchisd  present ;  dornal  fin  inserted  poste- 
riorly. 
D.  Lateral  line  complete ;  rudimentary  caudal  rays  numerous;  anal  basis 

elongate . .  L avinia,  74. 
DD.  Lateral  line  incomplete ;  anal  basis  short ;  scales  minute. 

CUROBOMUS,  75. 

CCC.  Teeth  4-4 ;  dorsal  fin  nearly  median. 

£.  First  (rudimentary)  ray  of  dorsal  slender,  firmly  attached  to  the  first 

developed  ray. 
F.  Scales  very  small,  85-90  in  the  lateral  line,  which  is  complete. 

ZOPHENDITM,  76. 
FF.  Scales  larger,  35-60  in  the  lateral  line. 

G.  Lateral  line  complete Hybognatiius,  77. 

GG.  Lateral  line  incomplete Coliscus,  7a 

££.  First  (rudimentary)  ray  of  dorsal  somewhat  enlarged  and  blunt, 

connected  by  mem- 
brane with  the  first  de- 
veloped ray. 

H.  Lateral  line  incomplete Pimephalks,  79. 

HH.  Lateral  line  complete Hyborhynchus,  80. 

U  Intestinal  canal  short,  less  than  twice  the  length  of  the  body ;  teeth  hooked,  the 

grinding  surface,  if  pres- 
ent, narrow  or  rudimen- 
tary; peritoneum  usu- 
ally pale. 
i  Dentary  bones  parallel,  united  for  their  whole  length.    (Exo- 

gloBsincB,) 
I.  Premaxillaries  not  protractile;  mandible  with  a  conspicu- 
ous fleshy  lobe  on  each 
side  at  base. 

EXOGLOSSUM,  81. 
$$  Dentary  bones  arched,   free   from  each  other,  except  at 

the  symphysis.      {Leu- 
dacincp.) 
J.  Abdomen  behind  yentral  fins  not  compressed  to  an  edge, 

the  scales  passing  over 
it ;  anal  basis  generally 
short. 
K.  Teeth  in  the  main  row  4-4. 
L.  Maxillary  without  barbels. 
M.  Jaws  each  with  a  hardened  bony  sheath;  first 
ray  of  dorsal  spine-like, 
eonnected  by  membrane 
with  the  first  developed 
ray ;  teeth  4-4. 

COCHLOGNATHUS,  82. 

MM.  Jaws  without  bony  sheath. 
N.  Lower  jaw  with  the  lip  thin  or  obsolete,  not 
developed  as  a   fleshy 
lobe  on   each  side   at 
base. 
O.  Mandible,  interopercle,  and  suborbital  not 
cavernous. 
P.  Teeth  4-4,  or  1,  4-4,  1  (1,  4-4,  2  in  one  q>©- 
oies). 
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B.  Lateral  line  incomplete. 

Hemttremia,  83. 
RR.  Lateral  line  complete.... Cliola,  84. 
PP.  Teeth  2,  4-4,  2. 

S.  Lateral  line  complete . .  Minnilus,  85. 
SS.  Lateral  line  incomplete;  scales 
small. Protoporus,  86. 
00.  Mandible,  iuteropercle,  and  suborbital  with 
conspicuons,  externally 
visible,  cavernous  cham- 
bers; teeth  1,  4-4,  0. 

Erigymba,  87. 

NN.  Lower  jaw  with  the  lip  developed  as  a  fleshy 

lobe  on  each  side;  teeth 

4-4 ;  dorsal  anterior. 

Phenacobius,  88. 

LL.  Maxillary  with  a  small  barbel  at  its  extremity. 

U.  Premaxillaries  not  protractile; 
teeth  2,  4-4,  2;   scales 
small;  dorsal  posterior. 
Rhinichthtb,  89. 
UU.  Premaxillaries  protractile. 
V.  Teeth  4-4,  or  i,  4-4, 1,  orl,  4-4, 0. 
W.  Scales  very   small;   dorsal 
posterior. 
X.  Lateral  line  complete. 

Agosia,  90. 
XX.  Lateral  line  incomplete. 
Apocope,  91. 
WW.  Scales  large;  dorsal  me- 
dian; lateral  line  com- 
plete. 

Ceratichthys,  92. 
W.  Teeth  2,  4-4,  2. 

Y.  Head  convex  above; 
teeth  without  grinding 
surface  ..CouESius,  93. 
TY.  Head  flattened  above ; 
teeth  with  grinding  sur- 
face.. .Plattgobio,  94. 
KE.  Teeth  in  the  main  row  5-^  or  4-^. 

Z.  Maxillary  with  a  bar- 
bel; premaxillaries  pro- 
tractile, 
a.  T^eth  hooked,  none  of  them  molar ;  teeth  in  the  lesser  row  2. 
h.  Caadal  fin  symmetrical,  its  rudimentary  basal  rays  not  greatly  developed. 

c  Barbel  minute,  lateral ;  teeth  without  grinding  surface Semotilus,  95. 

ca  Barbel  terminal;  teeth  with  grinding  surface Symmbtrurus,  96. 

hh.  Caadal  fin  nnsymmetrical,  the  upper  lobe  much  the  longer,  the  basal  caudal 

rays  greatly  developed Pogonichthys,  97. 

oo.  Teeth  partly  molar,  much  enlarged,  obtusely  truncate,  lesser  row  with  2  teeth ; 

scales  small Mylochilus,  98. 

ZZ.  Maxillary      without 
barbeL 
d.  Upper  Jaw  not  protractile ;  2  or  3  teeth  modified,  molar ;  teeth  2,  5-6,  2,  or  2| 
5-4,  2 Mylopharodon,  99l 
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dd.  Upper  jaw  protractile ;  teeth  not  molar. 
e.  Teeth  two-rowed,  2  teeth  in  the  lesser  row. 
/.  Lateral  line  complete. 

g.  Teeth  suboonical,  scarcely  hooked,  sharp-edged,  wide  apart,  the  long 
limb  of  the  pharyngeal  bone  elongate. 

Ptychochilus,  100. 

gg.  Teeth  compressed,  close-set,  strongly  hooked ;  the  pharyngeal  bone  of 

the  nsnal  form. 

h.  Caudal  peduncle  slender  and  elongate,  the  caudal  fin  widely  forked, 

its  basal  rudiments  much  developed;  scales  very  small; 

head  depressed Gila,  101. 

hh.  Caudal  peduncle  stout ;  basal  rudiments  of  caudal  little  developed. 

Squajuus,  102. 

Xf. 'Lateral  line  incomplete Phoxixus,  103. 

ee.  Teeth  one-rowed. 

-  Lateral  line  complete.  / 

g.  Mouth  of  moderate  size Lrucos,  104. 

gg.  Mouth  extremely  small  ...' Opsopceodub,  105. 

—  Lateral  line  incomplete ;  teeth  serrate TRTCHiERODOx,  106. 

JJ.  Abdomen  behind  ventral  fins  compressed  to  an  edge, 
the  scales  not  passing  over  it ;  anal  basis  usually  elon- 
gate; dorsal  posterior. 
i.  Abdomen  in  front  of  ventrals  rounded ;  anal  basis  rather  long. 
j.  Teeth  5-5,  with  grinding  surface  and  serrate  edges. 

NOTKMIGONUS,  107. 

jj.  Teeth  2, 5-5, 2,  entire,  without  grinding  surface.  Alburn  us,  108. 
••  Dorsal  fin  short,  posterior,  with  a  strong  spine,  composed  of  two,  the  posterior  re- 
ceived into  a  longitudinal  groove  of  the  anterioi^;  inner 
border  of  the  ventral  fins  adherent  to  the  body ;  teeth 
hooked,  without  grinding  surface,  in  two  rows.  {Plago- 
ptennof.) 

I,  Body  with  small  scales ;  teeth  2,  4-4,  2 ;  no  barbels. 

Lepidomeda,  109. 

II.  Body  scaleless. 

m.  Maxillary  without  barbel;  teeth  1,  4-4,  1 Meda,  110. 

mm.  Maxillary  with  a  barbel ;  teeth  2,  5-4,  2. 

Plagoptbrus,  111. 
***Djor8al  fin  elongate;  dorsal  and  anal  fins  each  preceded  by  a  serrated  spine; 
scales   large;    teeth  molar;    species  introduced.     {Cy- 
prinina.) 

n.  Barbels  4;  teeth  1,  1,3-3,1,1 Cyprinus. 

nn.  Barbels  none;  teeth  4-4 Carassius. 

71.— CARTPOSTOMA  Agassiz. 

Stone  rollers. 

(Agasaiz,  Amer.  Journ.  Sci.  Arts,  1855,  218:  type  Rutilua  anomalus  Raf.) 

Body  modOTately  elongate,  little  compressed.  Mouth  normal,  the 
jaws  with  thick  lips  and  radiment  of  a  hard  sheath.  Premaxillaries 
protractile;  no  barbel.  Teeth  4-4,  or  1,  4-4,  0,  with  oblique  grinding 
surface  and  but  a  slight,  hook  on  one  or  two  teeth.    Air-bladder  sus- 
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pended  in  the  abdominal  cavity,  and  entirely  snrrounded  by  many  con- 
Yolutions  of  the  long  alimentary  canal,  which  is  6-9  times  the  total 
length  of  the  body.  Ovaries  similarly  enclosed  in  the  alimentary  canal. 
Peritoneum  black.  Pseudobranchiae  present.  Scales  moderate.  Lat- 
eral line  present.  Dorsal  nearly  over  ventral.  Anal  basis  short.  No 
spines.  Herbivorous.  Sexual  differences  very  great,  the  males  being 
covered  with  large  tubercles  in  spring.  The  singular  arrangement  of 
the  intestines  in  relation  to  the  air-bladder  is  peculiar  to  Campostoma 
among  all  known  fishes.    Size  moderate,    (xa/nzrjy  curve;  aro/ia^  mouth.) 

*  Scales  smaUy  75-80  in  the  lateral  line ;  teeth  4-4  (f ). 

170.  €•  oroatam  Grd.  « 
Body  stout.    Head  large,  blunt  and  heavy.    Mouth  large,  the  max- 
illary reaching  to  near  the  front  of  the  large  eye.    Tail  rather  short 
Coloration  brilliant,  precisely  as  in  C.  anomalum.    Head  3J  j  depth  4. 
D.  8;  A.  8;  Lat.  1.  78.    Chihuahua  River.    (Oirard.) 

(Grd.  Proo.  Acad.  Nat.  Sci.  Phila.  1856,  176;  Gttnther,  vii,  183.) 

••  Scales  moderate,  48-57. 
t  Teeth  4-4. 

171.  C.  anomalam  (Raf.)  Ag,^8tone-roller;  Stone-lugger, 

Body  stoutish,  moderately  compressed,  the  ante-dorsal  region  becom- 
ing swollen  and  prominent  in  the  adult.  Snout  moderately  decurved. 
Scales  deep,  rather  small  and  crowded  anteriorly.  Maxillary  not  reach- 
ing to  opposite  the  front  of  the  eye.  Color  brownish,  with  a  brassy  lus- 
tre above,  the  scales  more  or  less  mottled  with  dark.  A  dusky  vertical 
bar  behind  the  opercle.  Dorsal  and  anal  fins  each  with  a  dusky  cross- 
bar about  half  way  up,  the  rest  of  the  flu  olivaceous  in  females,  fiery  red 
in  the  males  in  the  spring.  Iris  orange  in  males.  Males  in  the  spring 
with  the  head  and  often  the  whole  body  covered  with  large,  rounded  tu- 
bercles. In  no  other  Cyprinoid  are  these  nuptial  appendages  so  exten- 
sively developed.  Head  ^  j  depth  ^.  D.  8 ;  A.  7  j  scales  7-53-8 ;  teeth 
4-4.  L.  6-8  inches.  Extremely  variable,  the  young  very  different  in 
appearance  from  the  old  males.  Western  New  York  to  Mexico,  every- 
where abundant  in  deep  or  still  places  in  small  streams,  running  up 
small  brooks  to  spawn  in  spring.  Herbivorous.  One  of  the  most  inter- 
esting and  curious  of  our  fishes. 

{EulUu8  anomalus  Raf.  Ichth.  Oh.  52:  Exogloaaum  duhium  Eirtland,  Boat  Journ. 
Nat  Hist.  V,  272:  Exoglossum  spinioephaliim  Cav.  &  Val.  xvii,  489:  Chondrostoma  pullum 
Aganiz,  Amer.  Jonrn.  Sci.  Arts,  1854,  357 :  CamposUma  oallipteryx,  mormyruBj  gobUmi' 
nttit^j  ttnd  hippopB  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  284 :  Campoaioma  naautum 
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Grd.  Proc.  Acad.  Nat  Sci.  Pliila.  185G,  176,  from  the  Rio  Grande,  may  be  a  distinct 
species  (specimens  before  ns  have  a  slenderer  head  and  rather  more  compressed  and 
eleyated  body  than  is  osaal  in  C,  anomalum) :  Campostoma  dubium  GUnther,  yii,  lb3 ; 
Agassiz,  Amer.  Joum.  ScL  Arts,  1855, 218 ;  Jordan,  Man.  Vert.  ed.  2,  287.) 

tfTeethl,  4-4,  0. 

179.  C.  proUxam  (Storer)  Jordan  &  Gilbert. 

Slenderer  than  C.  anomalum.  Head  rather  shorter  and  narrower. 
Scales  larger  and  less  crowded,  and  the  coloration  more  nniform  and 
paler,  or  more  silvery.  Head  4f ;  depth  4 J.  D.  8  5  A.  7  j  scales  7-49-6 ; 
teeth  1,  4-4,  0.  Tennessee,  Georgia,  and  Alabama^  abundant.  Very 
similar  to  the  preceding,  but  probably  worthy  of  specific  distinction  on 
account  of  the  difference  in  dentition,  constant  in  all  specimens  exam- 
lined. 

(Leuciscua  prolixus  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  Jnly,  1845 :  Campostoma  anoma- 
lum var.  prolixum  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  T.  1876,  326.) 

•••  Scales  larger,  abont  45  in  the  coarse  of  the  lateral  line ;  teeth  4-4  (f ). 

178.  €•  formosalum  Grd. 

Head  short  and  blunt,  with  broad,  projecting  snout.  Head  4 ;  depth 
4 J.  D.  85  A.  7;  Lat.  1.  45.  Grayish  above,  whitish  below  j  sides  more 
or  less  marmorate ;  a  black  patch  at  the  base  of  the  caudal  and  on  the 
dorsal.    San  Antonio  Eiver,  Texas.    {Oirard.) 

(Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  176.) 

79.— ACROCHIIiUS  Agassiz. 

Hard-moutJuf. 

(Acrocheilua  Agassiz,  Amer.  Joom.  ScL  Arts,  1855,  211:  type  AcrocheUus  alutaceu9 
Agassiz  &  Pickering.) 

Body  elongate,  little  compressed.  Both  jaws  with  a  large,  straight, 
horny  plate,  sharp  externally  and  very  conspicuous.  Upper  jaw  protrac- 
tile. No  barbel.  Teeth  4-5,  stout,  hooked,  with  broad  masticatory  sur- 
face. Intestinal  canal  elongate.  Peritoneum  black.  Pseudobranchiae 
present.  Scales  small,  loosely  imbricated.  Lateral  line  present  Dor- 
sal fin  slightly  behind  ventrals.  Anal  basis  moderate.  Caudal  fin 
broad,  its  rudimentary  rays  recurrent  on  the  caudal  peduncle.  Size 
rather  large.     {axpo<;^  sharp;  ;^eUac,  lip.) 

174.  A.  alataceus  Agass.  &  Pick.— Harct-nuw/^ 

General  form  and  appearance  of  the  species  of  Gila,  but  the  head  not 
depressed,  and  more  blunt  forward.  Body  elongate,  not  much  com- 
pressed, its  sides  more  so  than  the  caudal  peduncle ;  the  greatest  depth, 
over  the  ventrals,  4  in  length.    Caudal  peduncle  very  long  and  slender, 
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nearly  terete,  its  length  contained  4f  times  in  the  length  of  the  body,  its 
least  depth  2f  in  its  length.  Head  moderate,  4^  in  length  of  body, 
bliintish,  the  profile  considerably  rounded,  the  interorbital  space 
strongly  convex.  Month  horizontal,  subinferior,  overlapped  by  the 
broad,  blant  snout,  its  breadth  considerable,  but  the  maxillary  not  ex- 
tending far  back,  to  opposite  the  front  of  the  eye.  Upper  jaw  pro- 
tractile, covered  with  a  fleshy  lip,  inside  of  which  is  a  small,  straight^ 
cartilaginous  plate,  similar  to  that  on  the  lower  jaw,  but  much  smaller 
and  not  evident  externally.  Lower  lip  covered  with  a  firm  cartilagi- 
nous plate,  sharp  externally,  the  upper  surface  being  formed  by  its 
bevelled  edge.  The  transverse  width  of  this  plate  is  between  four  and 
five  times  its  (longitudinal)  breadth.  The  plate  extends  in  nearly  a 
straight  line  from  one  angle  of  the  mouth  to  the  other;  its  transverse 
width  is  contained  2f  times  in  the  length  of  the  head.  Eye  rather 
large,  5J  in  head,  1^  in  snout,  its  position  anterior  and  not  high  up,  2J 
in  interorbital  space.  Dorsal  long,  rather  low,  its  first  ray  just  behind 
the  first  ray  of  ventrals,  midway  between  the  snout  and  the  middle  of 
the  base  of  the  caudal  fin.  Caudal  fin  very  long,  the  lobes  about  equal, 
longer  than  the  head,  widely  forked,  the  accessory  rays  at  is  base  very 
numerous  and  recurrent  on  the  caudal  peduncle ;  about  eight  of  these 
may  be  distinguished  on  each  side  of  the  fin.  Anal  fin  rather  large ; 
ventrals  broad,  reaching  vent.  Pectorals  moderate,  not  reaching  two- 
thuxls  of  the  distance  to  the  ventrals.  Scales  quite  small,  somewhat 
imbedded  in  the  skin,  very  loosely  imbricated,  or  often  scarcely  imbri- 
cated at  all,  the  exposed  surfaces  longer  than  high,  profusely  punc- 
tate; squamation  quite  irregular;  the  scales  smaller  on  back  and  belly 
than  on  sides,  most  exposed  on  caudal  peduncle.  Lateral  line  much 
decurved.  Coloration  very  dark,  belly  paler,  but  nearly  all  parts  of  the 
body  studded  with  minute  dark  points.  D.  10;  A.  9;  scales  20-85- 
10.  Teeth  4-5,  hooked,  somewhat  club-shaped,  with  a  broad  mas- 
ticatory surface.  Peritoneum  black ;  intestines  much  elongate,  filled  in 
this  specimen  with  vegetable  substance.  L.  12  inches.  Columbia  Eiver 
and  tributaries. 

(Agaasiz,  Amer.  Joarn.  Sci.  Arts,  xix,  214,  1855;  Giinther,  vii,  !276;  Jordan;  Proc.  U. 
S.  Nat.  Mu8.  i,  83,  1^78.) 

98.— OBTHODON  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  182 :  type  Gila  miorolepidota  Ayres.) 

Body  elongate.    Jaws  normal,  the  upper  protractile,  the  lower  sharp- 
edged,  with  a  knob  at  the  symphysis ;  no  barbel.    Teeth  G-6  or  0-5, 
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much  compressed,  lancet-shaped,  erect,  nearly  straight  Upper  limb 
of  the  pharyngeal  bone  very  broad  and  concave,  separated  by  a  deep 
notch  from  the  dentigerous  portion,  the  bone  thin  and  brittle.  Intes- 
tinal canal  elongate,  about  7  times  the  length  of  the  fish;  peritoneum 
black.  Scales  small.  Lateral  line  present.  Dorsal  fin  opposite  ven- 
trals.  Basal  rays  of  caudal  largely  developed.  Anal  basis  short. 
PseudobranchisB  none.  Gill-rakers  moderate,  clavate,  the  inner  edge 
fringed.  Size  large.  This  genus  is  related  to  Chondrostoma,  differing 
chiefly  in  the  absence  of  pseudobranchiae  and  of  the  homy  mandibular 
plate.    (<^^^<5^,  straight;  d^coi/,  tooth.) 

IY5.  O.  microlepldotns  (Ayres)  Grd. 

Body  elongate.    Head  moderate;  the  snout  very  broad;  eye  small, 

about  half  the  length  of  the  snout.    Mouth  terminal,  somewhat  oblique, 

broad,  the  maxillary  not  extending  to  the  eye.    Upper  head  of  surface 

flattish,  with  two  bony  ridges.    Fins  rather  large;  the  caudal  strong. 

Coloration  plain.     Lateral  line  decurved.    Head  4;  depth  4 J.    D.  9; 

A.  8 ;  scales  21-105-12 ;  Vert.  24  +  20.    Teeth  (>-6  or  6-5^  formed  much 

as  in  Gampostoma,  but  longer.     Size  large.    L.  12  inches.     Rivers  of 

California;  Great  Basin  of  Utah  {Yarrow). 

{Gila  microlepidota  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  21, 1855;  Girard,  U.  S.  Pac. 
K.  R.  Surv.  Fish.  237,  fig. ;  GUnther,  vii,  275.) 

94.— I.ATI1VIA  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,137:  type  Lavinia  exUicauda  B.  &  G.) 

Body  elliptical,  elevated,  moderately  compressed,  rapidly  contracted 
to  the  slender  caudal  peduncle.  Head  small,  conical.  Mouth  mod- 
erate, terminal,  oblique;  the  lower  jaw  included.  Scales  moderate, 
not  closely  imbricated,  the  exposed  surfaces  somewhat  hexagonal. 
Lateral  line  decurved,  complete.  Belly  behind  ventrals  entirely  scaled. 
Dorsal  fin  well  behind  ventrals,  its  last  ray  just  in  front  of  the  begin- 
ning of  the  anal,  which  is  rather  elongate.  Caudal  fin  little  forked,  it« 
rudimentary  basal  rays  much  increased  in  number  and  very  strong. 
Intestinal  canal  elongate,  3  times  the  total  length  of  the  fish;  pe- 
ritoneum dark.  Teeth  4-5  or  5-5,  scarcely  hooked,  cultriform,  with 
rather  broad  but  shallow  grinding  surface,  the  largest  standing  up 
well  above  the  surface  of  the  bone.  Gill-rakers  rather  long  and  slen- 
der; pseudobranchiae  large.  Size  large.  {Laviniay  a  classical  name, 
without  special  application  to  these  fishes.) 
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1Y6.  li.  exillcaiida  B.  &  6. 

Body  deep,  compressed,  tiipering  to  the  caadal  peduncle,  which  is 
very  slender.  Head  small,  short,  conical.  Mouth  rather  small,  oblique, 
the  upper  lip  on  the  level  of  the  lower  part  of  the  pupil,  the  maxillary 
falling  short  of  the  eye.  Preorbital  short  and  deep }  suborbital  moderate. 
Eye  rather  large,  anterior,  4  in  head.  Scales  rather  large,  42  in  front 
of  dorsal.  Dorsal  Hn  rather  small.  Pectorals  short.  Anal  high  and 
long.  Caudal  well  forked,  its  rudimental  rays  strong,  about  10  in  num- 
ber. Color  dark  above,  sides  somewhat  silvery.  Scales  with  dark 
specks.  Head  4|;  depth  3^.  D.  10;  A.  12;  scales  13-64-8;  teeth  4-5 
or  5^.    L.  12  inches.    Elvers  of  California. 

(Baird  &  Girard.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  137 ;  Girard,  U.  S.  Pac.  R.  R. 
Snrv.  z,  241:  Leudscua  exilicauda  GtlDther,  vii,  248:  Latinia  harengus  Girard,  Proc. 
Acad.  Nat.  Soi.  Phila.  1856,  184;  the  same  species.) 

75.— CHBOSOMUS  Rafiuesqne,  1820. 

Bed  Minnows. 
(Rafinesque,  Ichth.  Oh.  47 :  type  Luxilue  erythrogaster  Raf.) 

Body  moderately  elongate,  little  compressed.  Jaws  normal;  no  bar 
bel.  Teeth  5-5  or  4-5,  moderately  hooked,  with  well-marked  grinding 
surface.  Alimentary  canal  elongate,  about  twice  as  long  as  body ;  peri- 
toneum black.  Scales  very  small.  Lateral  line  short  or  wanting.  Dor- 
sal behind  ventrals;  anal  basis  short.  Size  small.  Colors  in  spring 
brilliant.    (;^/oo^,  color ;  ^xtD/ia,  body.) 

•  Sides  of  the  body  with  two  black  stripes ;  the  upper  runulug  from  the  upper  angle 
of  the  opercle  straight  to  the  caudal,  sometimes  breaking  up  in  spots  behind; 
the  lower  broader,  extending  from  the  snout  through  the  eye,  curved  down- 
ward along  the  belly,  and  extending  to  the  caudal,  where  it  ends  in  a  black 
spot  (these  stripes  faint  in  the  female). 

177.  €•  erytbroi^aster  Agassiz. — Eed-hellied  Dace. 

Body  oblong,  tapering  each  way  from  the  middle,  little  compressed. 
Head  moderate,  rather  pointed.  Mouth  moderate,  terminal,  oblique, 
the  jaws  about  equal.  Fins  rather  small;  the  dorsal  and  anal  high  and 
short;  caudal  long.  Scales  quite  small,  firmly  attached,  but  not  much 
imbricated.  Lateral  line  developed  less  than  half  the  length  of  the 
body.  Color  brownish  olive,  with  a  dusky  dorsal  line  and  often  some 
blackish  spots ;  two  black  lateral  bands  as  above  described ;  between 
these  a  bright,  silvery  area.  Belly  below  the  lower  band  abruptly  sil- 
ver}\  Females  obscurely  marked.  Males  in  spring  with  the  belly  and 
the  interspace  between  the  lateral  bands  bright  scarlet;  bases  of  the 
vertical  fins  also  scarlet.    In  high  coloration  the  body  is  everywhere 
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minutely  tuberculate  and  the  fins  are  bright  yellow.  Head  4;  depth  4. 
D.  7'y  A.  8;  scales  16-85-10;  teeth  usually  5-5.  L.  2-3  inches,  Penn- 
sylvania to  Dakota  and  Tennessee;  abundant  in  small  streams;  one  of 
the  most  beautiful  of  our  fishes. 

{Luxiltis  or  Chro8omu8  erythrogaater  Raf.  Ichth.  Oh.  1820,  47:  Luxilus  eryihrogaater 
Kirt.  Boat.  Jonm.  Nat.  Hist,  iv,  23,  fig.  1844;  Cope,  Cypr.  Penn.  391:  Levuiscua  ery- 
throgaaier  Glinther,  vii,  247  j  Jordan,  302.) 

•*  Sides  of  body  with  the  upper  band  beginning  opposite  the  vent  and  extending 
backward  to  the  middle  of  the  caudal,  terminating  iu  a  black  spot ;  lower 
band  extending  from  snout  through  eye,  downward  aud  backward,  ceasing 
at  base  of  anal ;  back  with  dark  spots  aud  cross-bars. 

17§«  €•  oreas  Cope. 

Form  of  the  preceding,  the  snout  rather  more  obtuse.  Coloration 
similar  to  that  of  the  preceding,  except  for  the  difference  in  pattern. 
The  back  clear  olive-green,  with  dark  cross-bars;  belly,  interspace  be- 
tween the  lateral  bands,  and  bases  of  vertical  fins  bright  crimson;  fins 
otherwise  yellow.  Head  4;  depth  4 J.  D,  8;  A.  8;  Lat.  1.  67;  teeth 
5-5.  L.  2^  inches.  Tennessee  and  Eoanoke  Elvers;  even  more  brill- 
iant than  the  preceding. 

(Cope,  Journ.  Acad.  Nat.  Sci.  PhUa.  1868,233.) 
***  Body  with  two  black  lateral  bands  on  the  side,  which  unite  on  the  caudal  pedun- 
cle, the  lower  broader,  decurved,  the  upper  narrow  and  straight. 

199*  €•  eosCope. 

Slenderer  than  the  preceding ;  the  lateral  line  less  distinct,  often  en- 
tirely wanting.  Variations  in  color  as  in  the  other  species.  Head  4; 
depth  5.  D.  8 ;  A.  8 ;  Lat.  1.  77 ;  teeth  5-5.  L.  2  J  inches.  Susquehanna 
Eiver.    Perhaps  a  variety  of  (7.  erythrogaster. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  523;  Cope,  Cypr.  Penn.  391.) 

76.— ZOPHEi^DVni  Jordan. 

(Jordan,  Bull.  Hayden's  Geol.  Surv.  Terr,  iv,  786,  1878:  type  Hyhorhynchus  aidcrius 
Cope.) 

This  genus  is  very  closely  related  to  HybognathuSj  differing  only  in 

the  small  size  of  the  scales,  there  being  55-90  in  the  course  of  the 

lateral  line.    The  physiognomy  is  somewhat  different,  and  the  dorsal 

fin  is  inserted  more  posteriorly  than  usual  in  Eybognathus.    As  in  Hybo- 

gnathitSj  the  teeth  are  4-4,  scarcely  hooked,  with  narrow  grinding  surface, 

and  the  intestinal  canal  is  elongate,  the  peritoneum  black.     Bocky 

Mountain  region;  one  species  in  Western  Mexico.*    {Z6^o<:y  darkness; 

evdovj  within ;  in  allusion  to  the  black  peritoneum.) 

^  Scales  very  small,  85-90  in  the  course  of  the  lateral  line. 

"Z.  auatrale  Jordan.  Body  rather  elongate,  formed  much  as  in  Campoatoma  aruyma' 
luMf  somewhat  compressed,  the  back  somewhat  elected  and  rounded  anteriorly. 
Head  rather  large,  slightly  depressed  above.    Month  moderate,  low ;  the  lower  Jaw 
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180.  Z«  siderimn  (Cope)  Jor. 

J^hysiognomy  of  Apocope.  Body  fusiform.  Head  rather  small,  acu- 
minate. Mouth  terminal,  the  upper  jaw  the  longer,  maxillary  reaching 
line  of  orbit.  Mouth  forming  more  than  a  semicircle.  Lower  jaw  hard, 
less  attenuate  than  is  usual  in  Eyhognathus.  Eye  small,  4y\)  in  head. 
Fins  long,  the  ventrals  reaching  anal.  Color  dark  iron -gray  above,  a 
darker  band  of  the  same  along  the  sides,  above  the  lateral  line,  extend- 
ing from  the  end  of  the  snout  to  the  middle  of  the  caudal.  Head  4  ;• 
depth  4.     D.  8;  A.  7;  Lat.  1. 88;  teeth  4-4.    Arizona.    (Cope,) 

{Hyhorhynchw  siderius  (lapam  for  Hijbognathus)  Cope,  Zool.  Wheeler's  Expl.  W.  100th 
Mer.  V,  erO,  1876.) 

**  Scales  moderate,  55-60  in  the  course  of  the  lateral  line. 

181.  Z.  plambcnm  (Grd.)  Jor.  &  Gilb. 

Body  rather  slender.  Head  moderate,  rounded  in  front.  Color  uni- 
form, sometimes  a  black  spot  at  the  base  of  the  caudal.  D.  8 ;  A.  7  ^  Lat. 
1.  58}  teeth  4-4.  Arkansas  and  Indian  Territory.  {Oirard.)  This  spe- 
cies may,  perhaps,  be  referable  to  Hyhognathus. 

(DUmdu  plumhea  and  8p<idicea  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  178 :  Hyh<h 
rhgnchu8  puniceuSj  Grd.  1.  c.  179 :  Dionda  griaea,  Grd.  U.  S.  Pac.  R.  R.  Surv.  x,  230.) 

97.— HTBOGNATHUS  Agassiz. 

% 
(Algama  and  DUmda  Girard.) 

(Agassiz,  Anier.  Joum.  Sci.  Arts,  1855,  223:  type  Hyhognatktu  nuchaUs  Ag.) 

Body  elongate,  somewhat  compressed.  Mouth  horizontal.  The  jaws 
normal,  sharp-edged ;  lower  jaw  with  a  slight,  hard  protuberance  in 
firont ;  no  barbel ;  upper  jaw  protractile.  Teeth  4-4,  cultriform,  with 
oblique  grinding  surface  and  scarcely  any  hook.  Alimentary  canal 
elongate,  about  4  times  the  length  of  the  body.  Peritoneum  black. 
Scales  large.  Lateral  line  continuous.  Dorsal  over  ventrals.  Anal 
basis  short.  Size  moderate.  Species  numerous ;  mostly  southwestern, 
and  little  known.    (J>Po<;j  gibbous ;  j^vdOo^^  jaw.) 

•  Body  comparatively  elongate,  little  compressed,  the  depth  less  than  two-sevenths  of 
the  length, 
a.  Snborbital  bones  comparatively  long  and  narrow. 


slightly  included  ;•  the  premaxillary  bdaw  the  level  of  the  eye ;  the  maxillary  just 
reaching  the  front  of  the  eye.  Lower  jaw  thin-edged,  with  a  slight  sympliyseal  knob. 
Eye  small,  6  in  head.  Scales  small.  Lateral  line  complete,  decurved.  Dorsal 
slightly  behind  ventrals.  Dusky  blnish  above ;  everywhere  with  dark  points.  A 
black  spot  at  base  of  caudal.  Head  4 ;  depth  4-18.  D.  8 ;  A.  7 ;  scales  10-5C-8;  teeth 
4-4.  L.  7  inches.  Lake  Tupataro,  Guanajuato,  Mexico  (west  of  the  Sierra  Madre). 
(Jordan,  Proc.  U.  S.  Nat.  Mur.  i"ro  -/^o  v 
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199.  n.  nucUuUs  Xg.— 'Silvery  Minnow, 

Body  elongate,  comparatively  slender.  Head  moderate,  rather  short, 
the  profile  evenly  curved.  Eye  large,  rather  longer  than  muzzle,  about 
4  in  head.  Upper  jaw  heavy;  lower  jaw  thin.  Scales  large  and  silvery. 
Lateral  line  decurved,  12-14  large  scales  in  front  of  dorsal.  Olivaceous 
green  above,  translucent  in  life ;  sides  clear  silvery,  with  bright  reflec- 
tions. Fins  unspotted.  Head  4;  depth  4^.  D.  8;  A.  7;  teeth  4-4; 
scales  5-38-4.  L.  5-7  inches.  A  graceful  minnow,  abundant  in  most 
streams  from  New  Jersey  to  the  Upper  Missouri  and  southward.  As 
here  defined,  more  than  one  species  may  be  included ;  but,  if  so,  the 
authors  are  unable  to  distinguish  them.) 

(Agossiz,  Amer.  Joum.  8ci.  Arts,  1855, 2*24;  GUnther,  vii,  184 :  Hyhognaikns  argyriHs^ 
evawfiy  and  regiua  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  182, 209 :  Bybognathue  regiuM 
Giinther,  vii,  185:  Hybognathiia  osmerinua  Coj)©,  Proc.  Amer.  PliiL  Soc.  Phila.  1870, 
466 :  Ilybognathus  argyritis  Jordan,  289.) 

I §3.  H.  amams  (Grd.)  Jordan. 

Head  very  short,  small  and  blunt;  front  convex  rather  than  de- 
clivous, as  in  H.  nuchalis.  Suborbital  bones  rather  narrow,  about  as  in 
n.  nucJmlis.  Scales  moderate,  16  in  front  of  the  dorsal.  Coloration  of 
n.  nuchalia^  but  size  much  smaller.  D.  8;  A.  7;  Lat.  1.  35-38;  teeth 
4-4.    Rio  Grande  region. 

(Algomaamara  Grd.  Proo.  Acad.  Nat.  Sci.  Phila.  1856, 180.) 

I  §4.  H.  flavipinnis  Cope. 

"This  fish  differs  from  H,  argyntis  {nuchalis  of  the  present  memoir)  in 
the  smaller  scales  and  quite  different  coloration.  Eye  large,  horizon- 
tally oval,  its  length  2§  in  head,  and  equal  to  interorbital  width.  The 
muzzle  is  shortly  decurved  to  the  mouth,  which  is  terminal  and  short. 
The  extremity  of  the  maxillary  extends  half  way  from  the  end  of  the 
muzzle  to  the  line  of  the  orbit.  Origin  of  ventral  fins  below  or  a  little 
in  advance  of  the  base  of  the  first  dorsal  ray.  The  pectoral  is  short, 
not  nearly  reaching  the  ventral,  which  in  turn  falls  far  short  of  the 
vent.  The  lateral  line  rises  anteriorly.  The  occipital  region  is  convex 
and  rather  wide,  the  interorbital  region  nearly  flat.  Color  dusky  above, 
a  wide  dusky  lateral  band,  separated  by  a  pale  band  from  the  back.  A 
faint  dark  spot  at  base  of  caudal.  F^ns  pale  yellow,  unspotted.  Head 
6-}  in  length,  with  caudal  fin;  depth  a  little  more.  D.  8;  A.  7  or  8; 
scales  7-41-4.    L.  2^  inches.    Llano  River,  Texas.^    {CopCj  MSS.) 

I  §5.  H.  niffrotasniatas  Cope. 

Similar  to  R.  flavipinniSj  but  with  larger  scales.  Ventral  fin  origi- 
nating  a  little  in  advance  of  the  first  dorsal  ray.    Eye  large,  a  little 
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less  than  one-third  the  length  of  the  head  and  a  little  less  than  the  in- 
terorbital  width.  Ventral  fin  nearly  reaching  vent.  Color  dusky,  with 
a  black  lateral  band.  Fins  plain.  Head  5  in  length,  with  caudal; 
depth  the  same.  D.  8;  A.  8;  scales  5-34-3.  L.  2^  inches.  Medina 
Eiver,  Texas.    {CopCy  MSS.) 

aa,  Saborbltal  bones  short  and  deep. 

186.  H.  placitns  Grd. 

Head  short  and  bluntish.  Body  stoutish.  Eye  small,  shorter  than 
snout,  about  6  in  head.  Scales  moderate,  about  16  in  front  of  the  dor- 
sal. Size  comparatively  small.  Grayish  above,  silvery  below.  Head 
4J;  depth  4 J.  D.  85  A.  7;  Lat.  1.  40;  teeth  4-4.  Mississippi  Valley  to 
Utah.    (Possibly  two  species  are  here  included.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  182:  Hyhognathus  nuchalia  Cope,  Proc. 
Amer.  Phil.  Soc.  Phila.  1874,  66:  iByhognaihus  nitdkalia  Jordan,  289;  probably  not  of 
Agaasiz.) 

aaa.  Suborbital  bones  unknown ;  small  species  of  the  Texan  region. 
197.  H.  episcopas  (Grd.)  Jordan. 

Slender  and  graceful,  fusiform  in  profile,  and  compressed,  with  the 
back  slightly  arched.  The  head  is  large,  forming  about  the  fifth  of  the 
length.  Eye  large  and  subcircular,  the  diameter  3^  in  head.  Fins 
moderate.  Scales  large,  the  lateral  line  following  the  middle  of  the 
flanks.  Dusky  above,  a  blackish  band  along  the  sides,  ending  in  a 
dusty  blotch  at  base  of  caudal.  Fins  unmarked.  Scales  with  fine 
black  dots.  D.  8;  A.  85  Lat.  1.  39.  L.  3  inches.  Rivers  of  Texas. 
(Qirard,)  TMs  or  some  very  similar  species  occurs  iu  Southern  Illinois. 
(Forbes.) 

(Dionda  epiaoopa,  serena,  texensiSf  papaliSf  argento^a^  and  dkrysitiB  Girard,  Proc  Acad. 
Nat.  ScL  Phila.  1856,  177-178.) 
I8§.  H.  iluTiaUIJs  (Grd.)  Jor. 

Form,  size,  and  coloration  of  H.  amaruSy  but  the  mouth  and  eye 
smaller  and  the  scales  smaller.  D.  85  A.  7  5  Lat.  1. 40;  16  scales  before 
dorsal.    Snout  tuberculate  in  spring  males.    New  Leon.    {(Hrard.)  ^ 

(Algomafluviatilis  Grd.  Proc  Acad.  Nat  Sci.  Phila.  1856,  181.) 
•*  Body  short,  deep,  compressed,  the  depth  abont  two-sevenths  of  the  length. 
189.  II.  melanops  (Grd.)  Jor. 

Head  moderate,  4J  in  length.  Snout  rounded.  Eye  medium.  Black- 
ish above;  sides  smoky,  with  black  dots;  a  black  spot  at  base  of  caudal. 
Depth  3 J.  D.  8;  A.  7 ;  Lat.  1. 43  j  teeth  4-4.  L.  2 J  inches.  Eio  Grande 
region.    {Girard.) 

(Dionda  melanops  and  cauchi  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  178;  Jordan, 
Ball.  U.  8.  QeoL  8iitv.  Iy,  No.  2,  402.) 
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Y8.-€OIiIS€US  Cope. 

(Cope,  Hayden*8  GeoL  Surv.  Wyom.  1872,  437:  type  Coliscus  parietalis  Cope.) 

This  genus  differs  chiefly  from  Hybognathua  in  having  the  lateral  line 
•incomplete  or  obsolete.  The  month  is  oblique,  and  the  dorsal  fin  in 
advance  of  the  ventrals.  {xdXo^y  deficiency;  in  allusion  to  the  incomplete 
lateral  line.) 

190«  €•  parietalls  Cope. 

Body  moderately  elongate.  Head  wide,  especially  behind.  Muzzle 
obtuse.  Lips  equaL  Mouth  descending  obliquely,  the  maxillary  not 
quite  reaching  the  orbit.  Eye  3%  in  head.  Scales  small,  the  tubes  of 
the  lateral  line  present  on  7  of  them ;  14  in  a  transverse  series.  Dorsal 
fin  midway  between  snout  and  caudaL  Suborbital  bones  slender.  Col- 
oration silvery,  unspotted.  D.  7;  A.  8;  Lat.  1.  42;  teeth  4-4.  L.  2-3 
inches.    Missouri  Eiver  at  Saint  Joseph.    {Cope.) 

(Cope,  Geol.  Surv.  Terr.  Wyoin.  for  1870,  1872,437;  Jordan,  289.) 

79.— PimEPHALES  Rafinesque. 

Fat-heads. 

(Rafinesqae,  Ichth.  Oh.  1820,52:  type  Pimephales  promeUu  Rafl) 

Body  short  and  stout,  little  compressed.  Head  short  and  rounded. 
Mouth  small,  inferior ;  upper  jaw  protractile ;  no  barbel.  Teeth  4-4,  with 
oblique  grinding  surface,  usually  but  one  of  the  teeth  hooked.  Dorsal 
over  ventrals,  its  first  (rudimentary)  ray  separated  from  the  rest  by 
membrane.  Anal  basis  short.  Intestinal  canal  elongate.  Peritoneum 
black.  Pseudobranchi8B  present.  Scales  rather  small.  Lateral  line 
incomplete.    Size  small.    {7rt/xeXrj<;y  fat;  xe^aXrj^  head.) 

191*  P«  promelas  R&f, ^Fathead;  Black-head  Minnow. 

Body  very  short  and  deep.    Head  short,  everywhere  convex,  almost 

globular  in   adult  males.    Mouth  small,  inferior,  horizontal.     Scales 

deep,  closely  imbricated.    Lateral  line  almost  wanting,  on  5-20  scales 

only.    Olivaceous,  the  dorsal  with  a  large  black  bar  across  it,  nearly 

half  way  up,  most  distinct  anteriorly,  appearing  as  a  simple  dusky 

shade  in  the  young.    Male  fish  dusky,  the  head  jet-black,  with  several 

large  tubercles  on  the  snout  in  spring.    A  dusky  shade  along  sides  of 

caudal  peduncle.    Head  4;  depth  4.    D.  I,  7;  A.  7;  scales  7-47-6;  teeth 

4-4.     L.  2 J  inches.    Ohio  Valley  to  the  Upper  Missouri;   geneiully 

abundant  in  sluggish  brooks.    Varies  greatly  with  age,  sex,  and  season. 

(Raf.  Ichth.  Oh.  53:  Pimephales  fasdatua  Grd.  Proc.  Acad.  Kat.  Sol.  PhUa.  1056, 
180 :  Flargyrui  melanocephalua  Abbott,  Proo.  Acad.  Nat  ScL  Fhila.  1860, 325 :  Pim^Ao/ef 
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mUesi  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 282  (from  Michigan;  may  be  a  distinct 
species;  the  scales  said  to  be  Lat.  1.  40,  only  three  series  between  the  lateral  line 
and  the  yentrals ;  5-7  osually  in  P.  promeUu) :  Pimephales  (igasnzii  Cope,  Cypr.  Ponn. 
394;  GUnther,  vii,  181 :  Pimephales  mileHi  Gtinther,  vii,  181;  Jordan,  288.) 

§0.— HTBORaTNCHlJS  Agassiz. 
(Agassiz,  Amer.  Jonm.  ScL  Arts,  1655,  222:  type  Minnilua  notatua  Raf.) 

This  genus  differs  from  Pimephales  only  in  having  the  lateral  line 
complete.    The  maxillary  is  often  provided  with  a  rudimentary  or  obso- 
lete barbel.    («^/5<;^,  gibbous;  /^orx^^^  snout.) 
*  Angle  of  mouth  without  trace  of  barbeL 

199.  H.  confertas  Grd. 

Aspect  of  Pimephales  pramelas.  Body  stout,  the  back  moderately 
convex.  Head  wide,  formed  as  in  the  preceding  species.  Mouth  term- 
inal, very  small,  oblique.  Eye  4  in  head.  Fins  small.  Lateral  line 
usually  wanting  on  some  of  the  scales  along  the  sides.  Color  essentially 
as  in  Pimephales  prom^hiSj  the  males  even  darker ;  the  head  black ;  a 
broad  black  band  across  the  dorsal;  borders  of  anal  and  border  of 
ventrals  and  pectorals  black ;  the  lower  fins  said  to  be  edged  with  white 
in  life;  body  somewhat  mottled.  Females  more  elongate,  plainly 
colored.  Head  3f ;  depth  3^.  D.  I,  8 ;  A.  7 ;  Lat  1.  43;  teeth  4-4.  L. 
2^  inches.  Arkansas  Eiver  to  the  Bio  Grande;  abundant.  This  species 
is  intermediate  between  Ryhorhynchus  and  Pimephales. 

{Hyharhynchus  confertus  (9)  and  Pimephales  maculottu  { ^ )  Qrd,  Proc.  Acad.  Nat. 
Sci.  1856, 180:  Hyhorhynchm  nigellus  Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  071.) 

198.  H.  notatns*  (Raf.)  Ag.—Blunt^osed  Minnow. 

Body  rather  elongate,  not  elevated,  moderately  compressed.  Head 
moderate ;  the  muzzle  blunt  and  convex ;  top  of  the  head  depresseiL 
Cheeks  verticaL  Mouth  small,  inferior,  horizontal.  Fins  small ;  the 
dorsal  moderate,  the  first  ray  distinct  and  spine-like  in  the  male,  slender 
in  the  female.  Anal  small.  Caudal  fin  short.  Scales  moderate,  deep, 
closely  inbricated.  Scales  in  front  of  dorsal  ^mall  and  crowded.  Eye 
moderate.  Color  olivaceous,  little  silvery;  siaes  bluish;  a  black  spot  on 
the  dorsal  fin  in  front,  near  the  base ;  a  dusky  shade  at  base  of  caudal ; 
males  in  spring  with  the  black  on  the  dorsal  more  extended  and  the 
head  wholly  black ;  snout  with  about  14  disproportionately  large  tuber- 
cles. Head  4^;  depth  5.  D.  I,  8;  A.  7;  scales  6-45-4;  teeth  4-4.  L. 
4  inches.    "Sew  York  to  Arkansas;  generally  abundant. 

iMinnUus  notatus  Baf.  Ichth.  Oh.  47;  GUnther,  vii,  182;  Jordan,  288:  CatoBtomua 

*  Specimens  agreeing  closely  with  this  species,  hnt  having  the  intestines  no  longer 
than  the  body  (as  in  Cochlognathus),  have  been  lately  sent  ns  from  Illinois  Biver  by 
ProCesaor  Forbes. 
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melanotMS  Raf.  Ichth.  Ob.  58:  ffyhorhynchus  perspicuus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila. 
1866,  186:  Hybognaihus  perapiouw  QWuther,  vii,  185.) 
**  Angle  of  mouth  with  a  minute,  thickish  barbeL 
104.  H.  soperciliosus  Cope. 

Head  broader,  more  ridged  above.  Caudal  and  anal  fins  more  dusky ; 
otherwise  like  the  last,  from  which  it  may  be  distinguished  only  by  the 
presence  of  the  small  barbeL  With  the  last,  equally  widely  distrib- 
uted, and  even  more  abundant.    Probably  a  variety. 

(Cope,  Joum.  Acad.  Nat.  Sci.  Phila.  1868,  234;  Jordan,  289.) 

8I«~EXOOI«OSSUI!I  Rafinesqne. 

Cut-lips* 

(Rafinesque,  Jonrn.  Acad.  Nat.  Sci.  Phila.  i,  420,  1818 :  type  ExogJwtmm  leBUfmriannm 
BM(,=Cyprinu9  muxillingua  he  S.) 

Body  moderately  elongate,  little  compressed.  Mouth  peculiar,  the 
mandible  being  contracted  and  incurved,  its  outline  strongly  three- 
lobed.  This  appearance  is  due  to  the  fact  that  the  dentary  bones  lie  close 
together,  parallel,  and  are  united  throughout  their  length,  instead  of 
forming  a  broad  arch,  as  in  all  other  Cyprinoid  fishes.  The  lower  lip  is 
represented  by  a  broad  fleshy  lobe  on  each  side  of  the  mandible.  Up- 
I)erjawnot  protractile.  CJpi)er  lip  thick,  somewhat  plicate.  Pharyn- 
geal bones  small.  The  teeth  hooked,  without  grinding  surface,  1,  4-4, 1. 
Scales  moderate.  Lateral  line  complete.  Fins  without  spines.  Dorsal 
slightly  behind  ventrals.  Anal  rays  7-8.  Isthmus  broad.  Gill-rakers 
weak.  PseudobranchiflB  present.  Air-bladder  normal.  Alimentary 
canal  short;  peritoneum  white.  Size  moderate.  One  of  the  most 
strongly  marked  genera  of  CyprinidWy  with  a  single  species.  (r|a»,  out- 
side; yXiOfrtraj  tongue.) 
19<(«  £•  mnxillingraaCLe  Sueur)  Haldeman. — Cut'lip$;  Stone-toter, 

Body  rather  stout,  little  compressed.  Head  large,  broad  and  flattish 
above,  with  tumid  cheeks.  Mouth  moderate,  slightly  oblique,  the  end 
of  the  maxillary  not  reaching  the  line  of  the  orbit.  Upper  jaw  longer 
than  lower.  Scales  rather  crowded  anteriorly,  those  in  front  of  the 
dorsal  small.  Color  olivaceous;  smoky  or  dark  above;  a  blackish  bar 
behind  oi>ercle,  and  a  dusky  sha<le  at  the  root  of  the  caudal  in  the 
young;  fins  unmarked.  Head  4 ;  depth  4J.  D.  8 ;  A.  7 ;  scales  8-53-6 ; 
teeth  1,  4-4, 1.  L.  6  inches.  Western  New  York  to  Virginia;  abun- 
dant in  the  Susquehanna  Basin,  but  not  widely  distributed.  One  of  the 
most  singular  of  the  CyprinidWj  distinguished  at  sight  by  its  three- 
lobed  lower  jaw. 

(Cyprinua  maxillingua  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  i,  85;  Gttnther,  vO, 
188;  Jordan,  308;  Cope,  Cypr.  Penn.  1866,360.) 
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89.->€0€HLOGNATHUS  Baird  &.  Glriird. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  158 :  type  Cochlognaihus  omatus  B. 
&G.) 

This  genus  has  the  general  character  and  appearance  of  ByborhynchuSy 
the  dentition  and  the  structure  of  the  fins  being  the  same^  the  teeth, 
however,  rather  more  strongly  hooked  and  with  deeper  grinding  sur- 
face. It  differs  in  the  structure  of  the  jaws,  which  are  provided  each 
with  a  hard  cutting  plate,  to  all  appearance  precisely  like  the  Diodonti- 
dcBy  the  sharp  bony  edge  being  surrounded  by  the  usual  lip.  First  ray 
of  dorsal  separated  by  membrane,  and  spine  like,  as  in  Ryborhynchus 
and  PimepJiales.  Alimentary  canal  short.  Peritoneum  white.  Pseudo- 
branchisd  present.  Lateral  line  complete.  Anal  fin  small.  (zo;^Aoc, 
shell ;  yvdOoq^  jaw ;  the  covering  of  the  jaws  being  hard,  like  shell.) 

196*  C.  ornatos  Baird  <&  Girard. — Hard-mouth  Minnow, 

Appearance,  dorsal  fin  and  coloration  essentially  as  in  Hyborhynchua 
notatus.  Bo<ly  moderately  elongate.  Head  rather  long.  Scales  com- 
paratively large.  Dorsal  fin  over  the  ventraJs,  rather  high.  Anal  fin 
quite  small.  Caudal  fin  short.  Dorsal  fin  with  a  black  spot  near  the 
base  in  front  and  a  dusky  blotch  behind.  The  dorsal  spine  conspicu- 
ous. Caudal  fin  with  a  dusky  median  band,  in  front  and  behind  which 
is  a  pale  area.  A  dusky  lateral  band.  Snout  tuberculate  in  spring 
males,  as  in  Hyhorhynchm.  Head  4 ;  depth  4|.  D.  8 ;  A.  6 ;  Lat.  L  40 ; 
teeth  4-4.  L.  3  inches.  Eio  Grande.  A  singular  little  fish,  with  the 
mouth  resembling  that  of  Chondrostoma  or  AcrochiluSj  but  the  structure 
otherwise  resembling  neither. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  158;  GUnther,  vii,  187.) 

197.  C.  bigmtatos  Cope. 

^^  A  fish  of  rather  uniform  diameter  and  deep  caudal  peduncle.  The 
head  is  oblong  and  rather  wide  above.  The  muzzle  has  a  decurved  pro- 
file and  terminal  mouth.  The  orbit  is  large,  3f  in  head,  a  little  less 
than  muzzle  and  than  interorbital  space.  Head  wide  behind  and  fiat 
above.  The  infraorbital  bones  are  narrow,  while  the  preorbital  is  large, 
with  convex  inferior  and  concave  superior  border.  Maxillary  not  quite 
reaching  line  of  orbit.  Ventral  fins  inserted  opposite  second  or  third 
dorsal  ray,  reaching  to  vent.  Anal  fin  small.  Pectorals  reaching  three- 
fifths  to  ventrals.  Color  silvery,  without  dark  markings,  except  a  black 
spot  at  the  base  of  the  caudal  and  on  the  anterior  rays  of  the  dorsal. 
Head  5  in  length,  with  the  caudal  fin ;  depth  a  little  less.  D.  8  f  A.  7 ; 
scales  7-34-?  L.  2 J  inches.  Trinity  River,  Texas.''  {CopCy  MSS.) 
Bull.  Nat.  Mus.  No.  16 11 
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88.— HEmiTBEnilA  Cope. 
(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  462:  type  Hemiiremia  vitfata  Cope.) 

Body  moderately  elongate.  Mouth  normal.  No  barbel.  Teeth  4-4 
(4-5  or  5-5),  hooked,  with  grinding  surface.  Scales  large.  Lateral  line 
incomplete.  Dorsal  fin  slightly  behind  the  ventrals.  Anal  basis  short. 
Species  of  small  size.  The  typical  species,  of  which  but  a  single  speci- 
men is  known,  has  the  teeth  4-5 ;  the  normal  number  is  probably  4-4, 
however,  as  in  the  other  species.  If,  however,  the  teeth  in  H,  vittata 
are  permanently  5-4,  the  remaining  species  may  stand  under  the  ge- 
neric name  of  Chriope.*    {ij/iiy  half  5  rp^f^a,  pore.) 

•  Teeth  4-5 f    (Hemitremia.) 

198.  H.  vittata  Cope. 

Body  stout.  Head  very  short,  the  muzzle  obtuse.  Mouth  small, 
oblique,  the  maxillary  not  reaching  the  orbit.  Eye  large,  3J  in  head, 
equal  to  length  of  muzzle.  Dosal  flu  beginning  a  little  behind  the  ven- 
trals. Lateral  line  developed  for  about  half  the  length.  Coloration 
dark,  a  dark  lateral  band,  above  this  a  pale  shade,  the  belly  pale.  Head 
4i}  depth  4^.  D.  8;  A.  7;  scales  6-38-45  teeth  5-4  (or  5-5).  L.  2^ 
inches.    Hols  ton  River.    (Cope.) 

<Cope,  Proc.  Amer.  Phil.  Soc.  PhUa.  1870,  462.) 
••  Teetl^  4-4.    ( Chriope  Jor. ) 

199«  H.  birrenata  Cope. 

Body  rather  slender,  the  caudal  peduncle  somewhat  contracted.  Head 
moderate,  the  muzzle  very  obtuse.  Mouth  oblique,  the  jaws  about 
equaL  Upper  lip  opposite  lower  part  of  pupil.  Eye  large,  3  in  head, 
longer  than  muzzle.  Lateral  line  developed  for  a  very  short  distance 
only.  Thirteen  scales  before  dorsal.  Straw-colored,  the  scales  brown- 
edged  above.  A  shining  black  band  from  snout  through  eye  to  caudal. 
An  orange  band  above  this  on  the  snout.  Eegions  below  the  black 
band  silvery.  Head  4|;  depth  4^.  D.  8;  A.  7;  scales  5-36-3;  teeth 
4-4.  L.  1^-2  inches.  Massachusetts  to  Maryland.  A  small  but  very 
handsomely  colored  species. 

(Hybopsis  Ufrenaius  Cope,  Cypr.  Penn.  1866,  384.) 

900.  H.  maculata  Hay. 

Body  long  and  slender,  slightly  elevate  at  the  dorsal,  somewhat 
compressed.  Head  flattened  above.  Snout  rounded.  Mouth  small, 
terminal,  slightly  oblique,  maxillary  not  reaching  to  opposite  eye.    Eye 

*  Chriope  Jordan,  BuU.  Hayden's  Geol.  Surv.  Terr,  iv,  1878,  787 :  type  HyhoptiB 
HfreimtM  Cope,    {xp^^oi,  want  5  ott?),  pore.) 
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equal  to  snout,  3.}  in  head.  Dorsal  slightly  behind  ventrals,  nearer 
snout  than  base  of  caudal.  Lateral  line  with  pores  on  8  or  10  scales 
only.  Straw-color;  a  narrow  dark  dorsal  band,  and  a  dark  streak  on 
each  side  of  anal.  A  plumbeous  lateral  band,  and  black  specks  on  each 
scale.  A  black  spot  as  large  as  the  eye  at  base  of  caudal.  Head  4^; 
depth  5.  D.  8 ;  A.  8 ;  scales  6-38-3 ;  teeth  4-4,  with  grinding  surface. 
L.  2J  inches.  Chickasawha  River,  MississippL  (-Hay.) 
(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  505.) 

901.  H«  beterodon  Cope. 

Body  moderately  stout,  the  back  compressed  and  somewhat  elevated. 

Head  rather  pointed,  the  muzzle  acuminate.    Mouth  oblique,  the  lower 

jaw  projecting,  the  upper  lip  opposite  the  upper  rim  of  pupil.    Maxillary 

extending  to  opposite  front  of  orbit.    Thirteen  scales  in  front  of  dorsal. 

Eye  3  in  head.    Color  olivaceous.    A  blackish  dorsal  band.  ^  Sides  with 

a  leaden  or  dusky  band.    D.  8  j  A.  8.    Scales  5-36-3,  the  lateral  line 

extending  about  half  the  length  of  the  body.    Teeth  4-4,  often  crenate. 

L.  2^  inches.    Michigan  and  Wisconsin. 

(Albumops  heierodan  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 281 :  HyhopBts  heierodon 
Cope,  Cypr.  Penn.  382 :  Leucisais  heterodon  GUnther,  yii,  261 :  ffemitremia  heterodon  Jor* 
dan,  Man.  Vert.  303.) 

84.-CI.IOI.A  Glrard. 

Silver  Fins. 

{Codoma,  Cyprinella,  Montana,  and  ffudsoniua  Girard ;  Photogenis  and  Hyhopais  Cope ; 
Graodus  GilntheT ;  Erogala  JoTdskU.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 192 :  type  Ceraiidhthys  vigilax  Bd.  &  Grd.) 

Body  ovate,  oblong,  or  elongate,  usually  compressed.  Mouth  normal, 
usually  rather  small.  No  barbels.  Scales  various,  commonly  large,  often 
closely  imbricated.  Lateral  line  complete,  usually  decurved.  Dorsal  fin 
generally  more  or  less  behind  ventrals.  Anal  short  or  rather  elongate. 
Teeth  4-4,  or  1, 4-4, 0,  or  1, 4-4, 1*  (1, 4-4, 2  in  one  species),  hooked,  with 
*or  without  grinding  surface,  the  edge  often  more  or  less  serrate.  Intes- 
tinal canal  short.  Peritoneum  mostly  pale.  Males  in  spring  usually 
prickly,  with  the  fins  charged  with  red  or  white  pigment.  A  very  large 
group  of  small  fishes,  usually  brilliantly  colored ;  abundant  in  all  our 
Southern  and  Eastern  rivers,  and  extending  southward  to  Western 
Mexico.t    All  are  American.    (A  coined  name.) 

*  Said  to  be  1, 3-3,  1  in  one  species,  C  cohitis.  If  this  be  true,  the  latter  species  will 
form  the  type  of  a  distinct  genus,  Tiaroga  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 
204 :  typo  Tiaroga  cohitis  Girard.    (A  coined  name.) 

t(a.)  C.  altd  Jordan.  Body  moderately  elongate,  compressed,  deep,  the  back 
somewhat  elcyated.  Head  short,  somewhat  depressed  above,  moderately  pointed* 
Eye  moderate,  shorter  than  snout;  5-6  in  head*    Month  medium,  oblique,  terminal; 

uiyiuz-tju  uy  "v^j  ^^>' ^^^ Jx  L V^ 
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The  species  may  be  divided  as  follows  :• 

J  Scales  not  especially  deeper  than  long ;  not  closely  imbricated. 
*  Teeth  4-4 ;  species  of  small  size, 
t  Teeth  with  grinding  surface  more  or  less  developed.    (Hybopsis  Cope,  non  Ag.) 

(a.)  Scales  in  the  lateral  line  more  than 45 alta,  sailed. 

a»  Scales  in  the  lateral  line  43  or  44 ttiditana,  taurocephala,  hannatwa. 

aa.  Scales  in  the  lateral  line  3^37. 

speotrunofulay  nvhilay  fretensis,  longirostriSj  straminea. 
volucellay  microstamaj  lineolata,  mUsurienaia,  procne, 
ft  Teeth  without  grinding  surface.    (Cliola.) 

h,  A  black  spot  on  anterior  edge  of  dorsal  and  one  at  the  base  of  the  caudal. 

vigiUix. 

hh.  No  black  spot  on  anterior  edge  of  dorsal chloray  nigroUeniata. 

**  Teeth  two-rowed. 

t  Teeth  without  grinding  surface cohitis,  sima, 

tX  Teeth  with  grinding  surface  more  or  less  developed.    (Hudsonius  6rd.) 

8aludana,  siorerianaf  hudsonia,  ewryopa, 
}J  Scales  deeper  than  long,  very  closely  imbricated  along  sides  of  the  body. 
•Teeth  4-4^ 
t  Edges  of  teeth  entire.    (Codoma  Girard. ) 

X  Teeth  wi  th  grinding  surface  developed tm,  jugalis, 

XX  Teeth  without  grinding  surface, 
a.  Dorsal  fin  inserted  notably  behind  ventrals ;  head  very  short  and  blunt,  al- 
most round vitiata,  omattu 

aa.  Dorsal  fin  inserted  directly  over  ventrals;  head  moderate,  subconic. 

callisema, 

the  premaxillary  on  the  level  of  the  pupil,  the  maxillary  not  reaching  the  front  of  the 
pupil.  Jaws  equal.  Preorbital  large.  Scales  not  closely  imbricated,  19  in  front  of 
dorsal  fin.  Dorsal  over  ventrals.  Caudal  peduncle  deep.  Bluish,  sides  silvery, 
fins  plain.  Head  4^ ;  depth  3f .  D.  8  j  A.  8 ;  scales  8-46-4 ;  teeth  4-4,  with  narrow 
grinding  surface.    Lake  Tupataro,  Guanajuato. 

(Hudsonius  alius  Jordan,  Proc.  U.  S.  Nat.  Mus.  1879,  301.) 

(6.)  C  saJlcBi  (GUnther)  J.  &  G.  Caudal  peduncle  not  quite  twice  as  long  as  deep. 
No  barbels.  Snout  obtusely  conical,  longer  than  the  eye,  which  is  one-fifth  the  length 
of  head.  Upper  jaw  slightly  overlapping  the  lower.  Maxillary  not  extending  to  eye. 
Dorsal  immediately  behind  ventrals.  Fins  short.  Brownish  green  above,  minutely 
dotted  with  black  along  the  sides.  Head  4;  depth  3f.  D.  7;  A.  6;  Lat.  1.  54;  teeth 
4-4,  long,  curved,  with  grinding  surface.  Intestinal  canal  with  few  convolutions, 
L.  3^  inches.    Cuernavaca,  Mexico.    {Gunther.) 

(Ceratlchthijs  sallcei  GUnther,  vii,  484 :  Hudsonius  sailed  Jordan,  Proc.  U.  S.  Nat.  Mus.  ^ 
1879,  226.) 

(c.)  C.  ni^rof<Fnia(a  (GUnther)  Jor.  Body  oblong,  snout  obtuse,  convex,  longer  than 
the  feye.  Eye  4^  in  head.  Mouth  subinferior,  small,  the  upper  jaw  the  longer,  max- 
illary not  reaching  front  of  orbit.  A  black  lateral  band.  Head  4^ ;  depth  5.  D.  8 ; 
A.  8 ;  scales  6-35-3.  Teeth  probably  4-4,  although  only  2-2  are  present  in  one  of  the 
typical  examples,  and  none  at  all  in  the  others  ;  no  evident  grinding  surface.  L.  4 
inches.    Atlisco,  Mexico. 

{Graodus  nigroteeniatus  GUnther,  vii,  485:  Cliola  nigrotwniata  Jordan,  Proc.  U.  S. 
Nat.  Mus.  1879, 226.  The  accidental  loss  of  the  teetli  in  two  of  the  three  typical  exam- 
ples was  the  occasion  of  the  establishment  of  the  nominal  genus  Graodus.) 

*  The  reader  is  advised  to  be  cautious  in  the  use  of  this  key.  Some  characters  ap- 
pear in  the  adult  only,  and  in  other  cases  their  presence  is  a  question  simply  of 
degree. 
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tt  Edges  of  teeth  more  or  less  serrate  or  cronato ;  dorsal  slightly  behind  ventrals 

(MoxiANA  Girard). 
gibhiway  farhesi,  leoninaj  lutreneis,  delicioaa,  aurataj  formosa, 
••  Teeth  1,  4-4,  1. 

t.  Teeth  with  the  edges  serrate  or  crenate,  usually  without  grinding  sur- 
face.   (Cyprinella  Girard.) 
e.  Dorsal  fin  without  conspicuous  black  blotch  on  its  upper  posterior 
rays, 
d.  No  conspicuous  black  spot  at  base  of  caudal, 
e.  Body  very  deep,  compressed,  the  depth  forming  about  a  third  of 

the  length umhroBay  buballnaj  gunnUoni. 

ee.  Body  slenderer,  the  depth  3^-4^  in  length. 

suavis,  lepidOy  bilHngsianay  macrwtoma,  ludibunda, 

dd,  A  conspicuous  black  spot  at  base  of  cabdal notata,  venusta, 

cc.  Dorsal  fin  elevated,  with  a  conspicuous  black  blotch  on  its  posterior 
rays  (often  obsolete  in  the  young). 

/.  A  conspicuous  black  spot  at  base  of  caudal calliura. 

ff.  No  conspicuous  black  spot  at  base  of  caudaL 

g.  Teeth  without  grinding  surface whipplei, 

gg.  Teeth  with  narrow  grinding  surface analostaiui, 

Ih,  Teeth  with  entire  edges  in  the  adult.    (Erooala  Jordan.) 
h.  Teeth  with  narrow  grinding  surface ;  anal  short. 

galacturay  eui^ystomaf  nirea. 
kh.  Teeth  without  distinct  grinding  surface. 
j.  Anal  fin  short,  of  8  or  9  rays. 

k,  A  conspicuous  dark  blotch  on  upper  posterior  rays  of 

dorsaL 

h  Adult  males  with  the  fins  chiefly  red ;  a  conspicuous 

black  spot  at  base  of  caudal...  oa/{i«<ia,  trichroiatia, 

II,  Adult  males  without  red. 

m.  A  very  conspicuous  black  spot  at  base  of  caudal. 

sHgmatura, 
mm.  No  conspicuous  black  spot  at  base  of  caudal. 

cwruleay  chlorUixa, 
Ick,  No  dark  blotch  on  upper  posterior  part  of  dorsal. 

zonata, 
jj.  Anal  fin  long,  of  10  or  11  rays ;  fins  high. 

xcenura,  pyrrhomelasy  hypseloptera, 

$  Scales  not  especially  deeper  than  long,  not  closely  imbricated. 
*  Teeth  4-4 ;  species  of  small  size. 

t  Teeth  with  grinding  surface  more  or  less  developed.*    (Hgbopsis  Cope,  non 
Agassi  z.) 
a,  Scales  in  the  lateral  line  43  or  44. 

902.  €•  taditana  (Cope)  J.  &  G. 

Form  and  general  appearance  of  Hyborhynelius  notatus.  Head  flat 
above.  Muzzle  very  obtuse.  Mouth  small,  inferior,  horizontal.  Fins 
low.  Scales  rather  small,  27  in  front  of  the  dorsal.  Olivaceous  above; 
dorsal  scales  narrowly  black-edged;  no  vertebral  band;  sides  and  be- 
low silvery;  usually  a  dusky  band  along  sides,  ending  in  a  dark  caudal 

*  Several  of  the  species  in  this  section  are  of  doubtful  validity,  and  some  of  them 
may  prove  to  belong  to  Hybognaihus, 
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spot;  a  dark  spot  near  the  base  of  the  dorsal  in  fix)nt,  as  in  Hybarhyn- 
chus.  Head  4^;  depth  5.  D.  8;  A.  7;  scales  7-44-4;  teeth  4-4,  little 
hooked.    L.  3  inches.    Michigan  to  Indiana. 

{Hyhopsis  tudiianus  Cope,  Trans.  Amer.  Phil.  Soc.  Phila.  1886, 381:  Leuci$cu8  tuditanu$ 
GUnther,  vu,  259.) 

203«  €•  taarocephala  (Hay)  J.  &,  Q.^Bull-head  Minnow, 

Body  stout,  somewhat  compressed,  broad  and  flat  above,  with  deep 
caudal  peduncle.  Head  broad  and  flat  above,  with  an  angle  at  the 
temporal  region.  Muzzle  broad  and  obtuse,  less  truncate  than  in  Hy- 
borhynchus  notatus.  Mouth  rather  small,  horizontal,  terminal,  the  jaws 
about  equal,  maxillary  not  reaching  to  opposite  anterior  margin  of  eye. 
Eye  large,  3J  in  head.  Dorsal  inserted  above  ventrals,  nearer  snout 
than  caudal.  Scales  before  dorsal  small,  in  about  27  series.  Dusky 
yellowish;  sides  silvery,  with  an  obsolete  dark  lateral  band,  which  ter- 
minates in  a  black  spot ;  a  black  spot  on  anterior  rays  of  dorsal  fin. 
Depth  4J;  head  4 J.  D.  8;  A.  7;  scales  8-43-4;  teeth  4-4,  with  grind- 
ing surface.    L.  3  inches.    Chickasawha  Biver,  Mississippi. 

{Alhumops  taurocephalus  Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  503.) 

304.  €•  hsmatura  (Cope)  J.  &  G. 

Head  moderate,  the  muzzle  little  obtuse.  Mouth  larger,  terminal, 
oblique,  the  maxillary  reachitig  the  orbit.  Eye  3 J  in  head ;  temporal 
region  rounded.  Scales  rather  small,  21  rows  in  front  of  the  dorsal. 
Lateral  line  slightly  decurved.  Plumbeous  above;  head  blackish;  a 
faint  dusky  lateral  band,  ending  in  a  dusky  spot  at  root  of  caudal  fin; 
caudal  fin  dull  red;  fins  otherwise  plain.  Head  4;  depth  4^.  D.  8; 
A.  7;  scales  7-44-4;  teeth  4-4,  little  hooked.  L.  3  inches.  Michigan 
to  Illinois;  not  very  common. 

(Hyhopais  hasmaturus  Cope,  Cypr.  Penn.  382, 1866:  LeucUctu  hwmaturus  GUnther,  vii, 
259.) 

aa.  Scales  in  the  lateral  line  32-37. 

305.  €•  spectruncnla  (Cope)  J.  &  G. 

Body  elongate.  Head  large  and  rather  flat,  nearly  as  broad  as  deep 
Eye  large,  3  in  head.  Muzzle  remarkably  thick.  Mouth  slightly  ob- 
lique, the  maxillary  reaching  the  eye.  Fifteen  rows  of  scales  in  front  of 
dorsal.  Olivaceous,  silvery  white  below;  a  leaden  band  along  the  sides 
and  a  conspicuous  black  spot  at  base  of  caudal;  head  dusky;  margins 
of  scales  above  lateral  line,  as  well  as  bases  of  dorsal  and  anal  fins, 
blackish;  pectorals,  ventrals,  dorsal,  and  anal  more  or  less  orange  in 
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life.    Head  4 ;  depth  5^.    D,  8 ;  A.  9 ;  Lat  1. 37 ;  teeth  4-4.    L.  3  inches. 
Headwaters  of  Holston  River.    (Cope,) 

(Hybop8is  spedrHnculas  Cope,  Joarn.  Acad.  Nat.  Sci.  Pliila.  1868,  231.) 
906.  €.  nabila  (Forbes)  J.  <&  G. 

Head  narrow.  Month  inferior  and  horizontal.  Lateral  line  anteriorly 
deflexed.  Eye  large,  3  in  head,  ra|;her  longer  than  muzzle.  Fourteen 
scales  before  dorsal.  Color  very  dark ;  a  dark  lateral  band  fix)m  muzzle 
to  base  of  caudal ;  fins  all  plain.  Head  ^ ;  depth  4.  D.  8 ;  A.  9 ;  scales 
5-37-3;  teeth  4-4,  little  hooked.    L.  2 J  inches.    Eock  River,  Illinois. 

(Alburnopa  nuhilu9  Forbes,  Ball.  Ills.  Lab.  Nat.  Hist,  ii,  56, 1878.) 

a07.  C.  frctcnsis  (Oopo)  J.  &  G. 

Body  slender  and  compressed,  resembling  Minnilm.  Head  convex 
between  orbits.  Mouth  quite  oblique,  the  middle  of  the  premaxillary 
being  opposite  the  line  of  the  pupil;  maxillary  not  reaching  to  orbit. 
Eye  3^  in  head.  Seventeen  rows  of  scales  in  front  of  dorsal.  Lateral 
line  docurved.  Olivaceous;  a  dark  median  dorsal  band;  a  plumbeous 
silvery  lateral  shade;  cheeks  silvery;  a  dark  spot  at  base  of  caudal; 
fins  plain.  Head  4;  depth  5.  D.  8;  A.  8;  scales  6-35-3;  teeth  4-4. 
L.  2J  inches.    Michigan  to  Illinois. 

{H^bopsis  frcteMis  Cope,  Cypr.  Penn.  382,  1860.) 

90S.  €•  lonffirostris  (Hay)  J.  &  G. 

Form  of  Ericymha  buccata.  Head  rather  small.  Eye  shorter  than 
snout,  4  in  head.  Upper  jaw  rounded,  considerably  projecting  beyond 
the  lower  jaw.  Mouth  rather  large,  horizontal,  maxillary  extending  to 
opi)osite  anterior  margin  of  the  eye.  Scales  large;  about  12  large  scales 
in  front  of  the  dorsal.  Origin  of  dorsal  midway  between  tip  of  snout 
and  base  of  caudal;  directly  over  ventrals.  Pectorals  not  reaching 
ventrals;  the  latter  to  vent.  Straw-color,  with  an  obsolete  lateral  band 
and  a  narrow  dorsal  streak ;  fins  dusky.  Head  4 J.  D,S-,  A.  7;  scales 
4-3G-3;  teeth  4-4,  with  grindiag  surface.  Ohickasawha  Eiver,  Missis- 
sippi. 

{Alburnops  longiroitria  Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  504.) 

M9«  €•  stramSnea  (Cope)  J.  <&  Q.^Strato-colored  Minnow, 

Body  moderately  stout,  little  compressed.  Head  rather  broad,  with 
rounded  angles.  Mouth  small,  inferior,  horizontal.  Snout  very  obtuse. 
Eye  large,  3  in  head.  Fifteen  rows  of  scales  in  iront  of  dorsal  fin. 
Pale  olivaceous;  sides  little  silver^';  usually  a  darker  dorsal  band ;  fins 
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all  plain.  Head  4;  depth  5.  Scales  5-36-45  teeth  4-4.  L.  2 J  inches. 
Ohio  Valley  and  lake  region;  generally  abundant  in  small  streams. 
One  of  the  most  insignificant  of  all  our  fishes. 

{Hyhognathus  siramineus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 283:  Hyhopsis  stra- 
mineus  Cope,  Cypr.  Penn.  381.) 

310.  €•  volacella  (Cope)  J.  &  G.        . 

Body  moderately  stout.  Head  depressed,  elongate,  the  vertex  plane, 
the  muzzle  elongate.  Fins  more  elongate  than  in  most  of  the  related 
species,  the  pectorals  reaching  the  ventrals.  Caudal  peduncle  slender. 
Eye  3 J  in  head.  Olivaceous,  a  slight  dusky  lateral  shade;  no  dorsal 
stripe;  fins  plain.  Head  3|;  depth  4.  D.  8;  A.  8  ;  scales  4-34-3; 
teeth  4-4.    L.  2J  inches.    Michigan  and  Wisconsin. 

{Hyhognathus  volucellua  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  283:  Hyhopeis  voltf- 
oellua  Cope,  Cypr.  Penn.  381 :  Leticiscus  volucellus  Gunther,  vii,  260.) 

911.  €•  microstoma  (Raf.)  J.  &  G. 

Body  elongate,  the  caudal  peduncle  not  contracted.  Mouth  inferior, 
horizontal,  small,  the  maxillary  not  reaching  the  line  of  the  eye.  Fins 
rather  short.  Eye  large,  3J  in  head.  Fourteen  scales  before  dorsal. 
Preorbital  bone  much  longer  than  deep.  Olivaceous,  translucent ;  a  sil- 
very lateral  band,  along  which  is  a  black  speck  at  the  origin  of  each 
tube  of  the  lateral  line.  D.  8;  A.  7;  scales  5-33-2;  teeth  4-4.  L.  2 J 
inches.    Virginia  to  Kentucky. 

(Minniltts  microatomtis  Raf.  Ichth.  Oil.  1820,47:  Hybopais  longioeps  Cope,  Joum.  Acad. 
Nat.  Sci.  Phila.  1868,  231.) 

3ia.  €.  lineolata  (Agaasiz)  J.  &.  G. 

Body  slender.  Head  short.  Muzzle  obtuse.  Mouth  slightly  oblique, 
the  jaws  equal,  the  maxillary  reaching  to  eye.  Lateral  line  slightly  de- 
curved.  Olivaceous,  sides  silvery,  with  dark  points  along  the  lateral 
line,  these  especially  abundant  along  the  sides  of  the  muzzle.  Head 
4J;  depth  4f.  D.  8;  A.  7;  scales  C-34-4;  teeth  4-4.  L.  2  inches. 
Nebraska  to  Colorado.    {Cope.)    Osage  River.    {Agassiz.) 

(Albumm  Uneolatu8  Agassiz,  Bull.  Mas.  Comp.  Zool.  1863, 9:  Leuciscus  lineolatu8  GUn- 
ther,  vii,  260 :  Hybopsis  scyUa  Cope,  Hayden'e  Geol.  Surv.  Wyom.  1872,  4:W.) 

913.  €•  missuriensis  (Cope)  J.  <&  G. 

Body  stout,  with  large  head  and  thick  caudal  peduncle.  Mouth  sub- 
inferior,  somewhat  oblique,  end  of  maxillary  reaching  line  of  orbit. 
Twelve  scales  in  front  of  the  dorsal  fin.  Fins  rather  long.  Eye  large,  3 
in  head.  Coloration  very  pale  olivaceous;  a  silvery  lateral  band  and 
some  dusky  specks  at  base  of  caudal ;  no  dark  dorsal  line ;  fins  i)lain. 
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Head  32;  depth  4^.    A.  7;  scales  5-31-3;  teeth  4-4.     L.  2 J  inches. 
Missouri  to  the  Eio  Grande;  probably  abundant. 

(Hybopsis  missurienna  Cope,  Huyden's  Geol.  Sarv.  Wyom.  for  1870,  1872,  437.) 
914.  €•  procne  (Cope)  J.  &  G. 

Body  slender,  with  long  caudal  peduncle.  Muzzle  obtuse.  Mouth 
horizontal,  inferior,  small.  Thirteen  rows  of  scales  in  front  of  the 
dorsal.  Depth  of  caudal  peduncle  one-fourth  its  length.  Eye  large. 
Olivaceous ;  a  dark  dorsal  line  and  a  plumbeous  lateral  band  overlying 
black  pigment;  fins  unspotted.  Head  4J;  depth  5^.  Scales  5-32-3; 
teeth  4-4;  A.  7.  L.  2 J  inches.  Delaware  and  Susquehanna  Rivers. 
One  of  the  smallest  of  the  Cyprinidce. 

(fftfhognathiu  procne  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  279:  Hyhopsia  procne 
Cope,  Cypr.  Penu.  385:  Leudaoua  procne  GUnther,  vii,  260.) 

ft  Teeth  without  grinding  surface.    {Cliola,) 

b.  A  black  spot  on  the  anterior  edge  of  the  dorsal  and  one  at  the  base  of  the  caudal. 

215.  €•  vigrilax  B.  &  G. 

Body  subfusiform,  eompressed,  not  elevated.  Head  conical,  bluntish. 
Mouth  rather  small,  oblique,  the  jaws  equal,  the  maxillary  not  extend- 
ing to  the  eye.  Eye  moderate,  3J  in  head.  Isthmus  rather  broad.  Fins 
small ;  the  dorsal  longer  than  high.  Scales  large,  somewhat  higher  than 
long,  16  in  a  transverse  series  from  dorsal  to  ventral.  Color  brownish; 
a  dusky  stripe  composed  of  crowded  dots  along  the  lateral  line;  a  black 
spot  at  base  of  caudal,  and  one  on  the  anterior  rays  of  dorsal.  Head  4; 
depth  4 J.  D.  9;  A.  8;  Lat.  1.  36;  "teeth  4-4,  without  grinding  sur- 
fiace''.    L.  3  inches.    Arkansas  to  Texa«.    (Oirard.) 

{CeratichihyB  tigilax  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390:  Cliola 
HgilaXj  vclox,  and  vivax  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  192,  and  in  U.  S. 
Pac.  K.  R.  Snrv.  x,  257,258.  C.  vivax  is  said  to  have  scales  "a  good  deal  smaUer", 
but  no  dat**  are  given.    The  types  of  aU  three  are  now  lost.) 

M.  No  black  spot  on  anterior  edge  of  dorsal. 

216.  €•  cblora  Jordan. 

Body  slender,  compressed.  Head  rather  small.  Eye  large,  about  3 
in  head,  longer  than  snout.  Mouth  rather  small,  quite  oblique,  the 
lower  jaw  included  when  the  mouth  is  closed,  the  maxillary  scarcely 
reaching  the  front  of  orbit.  Scales  very  large,  about  12  in  front  of  the 
dorsal  fin ;  the  body  entirely  scaly  except  the  thoracic  region.  Lateral 
line  somewhat  decurved.  Dorsal  fin  beginning  directly  over  ventrals. 
Color  pale ;  baek  ^eenish ;  belly  white ;  side  with  a  silvery  band ;  no 
spots  on  fins  and  no  dusky  or  plumbeous  shading  on  the  body,  except 
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sometimes  a  small  dark  spot  at  base  of  caudal.    Head  4|  y  depth  5.    D. 

7^  A.  7;  scales  4-35-3;  teeth  4-4,  without  grinding  surface.    L.  2| 

inches.    Upper  Missouri  region. 

(Jordan,  BuU.  Hayden's  Geol.  Surv.  Terr,  iv,  791, 1878.) 

*•  Teeth  two-rowed. 

t  Teeth  without  grinding  snrface. 

317.  €•  cobitis  (Grd.)  J.  &  G. 

Body  moderately  elongate,  subfusiform,  compressed.  Head  small, 
subcorneal,  depressed.  Mouth  small,  terminal,  oblique,  without  barbels, 
the  maxillary  falling  far  short  of  eye;  lower  jaw  included.  Eye  mod- 
erate, high  up,  midway  in  head ;  isthmus  very  wide.  Ventrals  slightly 
in  advance  of  dorsal.  Fins  all  high.  Lateral  line  nearly  straight.  Body 
olivaceous,  with  dusky  specks  above ;  a  black  spot  at  base  of  caudal. 
Head  4;  depth  4^.  D.  8;  A.  7;  Lat  1.  65.  Teeth  without  grinding 
surface,  1,  3-3, 1,  ./ide  Girard.*    L.  2 J  inches.    Kio  Gila.    {Girard.) 

(Tiaroga  oobitia  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  204,  and  U.  S.  Mex.  Bound. 
Surv.  Ichth.  60 :  Leuciacus  oobiiis  Giinther,  vii,  247.) 

918.  €•  Sima  (Cope)  Jor.  <&  Gilb. 

Body  robust.  Head  short  and  broad,  with  short,  decurved  muzzle. 
Mouth  large,  oblique,  the  upper  lip  below  the  level  of  the  pupil,  the 
maxillary  extending  past  the  front  of  orbit.  Eye  moderate,  4J  in  head. 
Fins  large,  the  dorsal  well  behind  ventrals.  Coloration  entirely  silvery, 
brightest  on  the  sides.  Head  4^;  depth  ^.  D.  8;  A.  9;  scales 
8-35-4,  22  series  in  front  of  the  dorsal  fin ;  teeth  1,  4-4,  1.  L.  3J 
inches.    Eio  Grande  at  San  Ildefonso,  New  Mexico.    (Cope.) 

(Albumellua  simus  Cope,  Zool.  Lieut.  Wheeler's  ExpL  W.  100th  Mer.  v,  649, 1876.) 
tt  Teeth  with  grinding  surface  more  or  less  developed.    {Hudsonitu  Girard.t) 

919.  €•  safladana  Jor.  <&  Brayt. 

Body  elongate,  but  less  so  than  in  0.  storerianaj  moderately  com- 
pressed. Caudal  peduncle  long.  Head  large,  rather  heavy  and  gib- 
bous forward,  the  muzzle  rounded  in  profile.  Eye  large,  3J  in  head. 
Mouth  moderate,  subinferior,  the  maxillary  not  reaching  to  the  eye. 
Scales  large,  thin  and  loose,  about  12  in  front  of  the  dorsal  fin.  Lateral 
line  somewhat  decurved  in  front.  Fins  rather  small,  pectorals  not  reach- 
ing to  ventrals,  the  latter  not  to  vent.    Coloration  pale  olivaceous,  nearly 

*  If  this  number  of  teeth  is  normal  and  not  merely  due  to  accident,  this  species  of 
coarse  does  not  belong  to  CUola, 

t  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  210:  type  Clupea  hudsonia  De  Witt 
Clinton.    (The  name  from  Hudson  River.) 
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white,  with  traces  of  a  plumbeous  lateral  streak.    Head  4J ;  depth  45. 
D.  8 ;  A.  8  5  scales  5-^9-3 ;  teeth  1,  4-4, 1,  two  or  three  of  the  teeth  ob- 
tuse, not  hooked,  only  one  or  two  of  them  showing  a  masticatory  sur- 
fa/ce.    L.  4  inches.    Santee  Basin,  Korth  and  South  Carolina. 
(Albumopa  galadanus  Jordan  &  Brayton,  BulL  U.  8.  Nat.  Mas.  xii,  16,  1678.) 

M«.  €.  storeriaaa  (Kirt)  J.  <&  G. 

Body  elongate,  considerably  compressed  in  the  adult.  Head  quite 
short  Muzzle  blunt,  decurved,  shorter  than  the  very  large  eye,  which  is 
3  in  head.  Top  of  head  flattened,  somewhat  concave  between  orbits. 
Greatest  depth  of  head  nearly  three-fourths  its  length.  Mouth  mod- 
erate, nearly  horizontal,  the  jaws  nearly  equal,  the  maxillary  extending 
to  the  eye.  Lateral  line  nearly  straight,  slightly  decurved  anteriorly. 
Eighteen  scales  before  dorsal.  Coloration  very  pale,  sometimes  a  dusky 
spot  at  base  of  caudal,  especially  in  the  young.  Sides  with  a  broad 
silvery  band.  Pectorals  not  reaching  ventrals,  the  latter  not  to  vent. 
Caudal  fin  long,  the  lower  lobe  the  longer,  dusky,  with  a  pale  edge. 
Head  4J;  depth  4.  D. 8j  A.  8;  scales  5-39-4;  teeth  1,  4-4,  0  or  1.  L. 
4-8  inches.  Great  Lake  region  to  South  Carolina.  One  of  our  largest 
minnows.  Perhaps  more  than  one  species  is  here  included,  but  we  fail 
to  distinguish  with  any  certainty  the  Eastern  amara  from  the  lake  form 
{stareriana)^  from  which  the  above  description  was  taken. 

{BuHlus  storerianus  Kirtland,  Proc.  Bost.  Soc.  Nat.  Hist,  i,  71, 1842:  Budsonius  amarus 
Girard,  Pxoc.  Acad.  Nat.  Sci.  Pbila.  1856, 210 :  Htfbopsia  storerianus  Cope,  Cypr.  Penn. 
386:  Leuciseus  storerianus  GUnther,  vii,  250.) 

991.  C*  liadsoilia  (Clinton)  J.  &  G.^Spawn-eater, 

This  species  scarcely  differs  from  the  foregoing  except  in  the  some- 
what darker  coloration,  the  black  caudal  spot  being  usually  distinct, 
and  in  the  dentition,  several  specimens  examined  having  the  teeth  2, 
4-4, 1,  instead  of  1, 4-4, 0,  as  in  the  preceding.  The  proportions,  scales, 
and  fin-rays  seem  to  be  the  same,  and  the  form  of  the  head  and  mouth 
do  not  essentially  differ.    Streams  coastwise,  New  York  to  Virginia. 

{Clupea  huds<ynia  De  WiU  Clinton,  Ann.  Lye.  Nat.  Hist.  N.  Y.  i,  49, 1824 :  Hudsonius 
flttriatUis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,210:  Myhopsis  hudsonius  Co^,  Cypr. 
Penn.  386:  Leuciacus  hudsonius  Gtinther,  vii,  250.) 

999.  €•  enryopa  (Bean)  J.  &  G. 

Silvery,  with  a  black  lateral  band.  Eye  large,  3  in  head.  Head  4^ ; 
depth  5.  D.  8 ;  A.  8 ;  scales  6-^8-5  5  teeth  1,  4-4, 1,  with  narrow  grind- 
ing snr^u^.    Savannah  Eiver. 

(Hudsonius  euryopa  Bean,  Pioo.  U.  S.  Nat  Mus.  1879,  285.) 
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ii  Scales  deeper  than  long,  very  closely  imbricated  along  sides  of  the  body. 
*  Teeth  4-4. 

t  Edges  of  teeth  entire.     (  Codoma,  *  ) 

X  Teeth  with  grinding  surface  developed. 

993.  €.  iris  (Cope)  J.  &  G. 

Body  deep,  compressed,  as  in  Cyprinella.  Dorsal  outline  well  arched. 
Month  moderate,  oblique,  the  jaws  subequal.  Eye  moderate,  4  in  head. 
Scales  very  narrowly^  exposed  on  the  sides,  the  lateral  line  decurved. 
Seventeen  rows  of  scales  in  front  of  dorsal  fin,  which  is  inserted  behind 
ventrals ;  pectoral  fin  reaching  ventrals ;  ventrals  reaching  anal  j  dorsal 
and  caudal  short.  Males  in  spring  with  the  snout  in  front  tuberculate. 
Color  bright,  clear  green  above;  a  green  band  extending  down  behind 
operculum ;  head  and  belly  vermilion-red ;  a  large,  square  vermilion  spot 
behind  the  green  scapular  stripe.  Lower  fins  crimson }  caudal  vermil- 
ion ;  dorsal  olivaceous,  unmarked.  Females  plain  olivaceous  and  sil- 
very. Head  3|;  depth  3|.  D.  8;  A.  9;  scales  5-33-3;  teeth  4-4.  L. 
2^  inches.  Upper  Kio  Grande.  The  most  brilliantly  colored  fish  in 
New  Mexico.    (Cope,) 

{Bypailepis  iris  Cope,  Wheeler's  ExpL  W.  100th  Mer.  v,  653, 1876.) 
394.  €.  Joffalis  (Cope)  J.  <&  G. 

Form  stout,  compressed.  Back  much  elevated,  descending  steeply  to 
tlie  end  of  the  muzzle.  Upper  jaw  rather  the  longer,  maxillary  reach- 
ing beyond  the  front  of  the  orbit.  Eye  moderate,  4J  in  head.  Pectorals 
nearly  reaching  ventrals.  Sides  and  lower  fins  milky  white ;  a  dusky 
shade  on  dorsal  fin ;  a  broad  dark  veitical  bar  behind  head ;  a  dusky 
shade  on  the  side  between  ventrals  and  anal.  The  coloration,  therefore, 
essentially  that  of  the  species  of  the  group  Photogenis.  Head  4 ;  depth 
3.  D.  8 ;  A.  9 ;  scales  7-34-4 ;  teeth  4-4  (said  to  be  1,  4-4, 1  in  young 
specimens),  with  rather  narrow  grinding  surface.  L.  2J  inches.  Mis- 
souri River  and  Arkansas  River.    {Cope.) 

{Montana  jugalis  Cope,  Hayden's  Geol.  Surv.  Wyom.  for  1870,  1872,  439.) 

Xt  Teeth  without  grinding  surface. 

a.  Dorsal  fin  Inserted  notably  behind  ventrals;  head  very  short  and  blunt,  al- 
most round. 

935.  €.  vittata  (Grd.)  J.  &  G. 

Body  rather  stout,  heavy  anteriorly,  with  long  caudal  peduncle;  the 
back  not  arched.  Head  blunt  and  heavy,  but  less  gibbous  than  in  C. 
omata.  Mouth  moderate,  quite  oblique,  the  maxillary  not  reaching  to 
the  eye.    Eye  rather  small,  nearly  6  in  head.    Scales  rather  small. 

*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 194 :  type  Codoma  vittata  Grd.  (A  coined 
name.) 
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Fins  low.  Lateral  line  somewhat  decnrved..  Color  dark  above,  below 
this  a  s'dvery  band,  and  below  this  a  dusky  shade  j  fins  in  the  typical 
specimens  plain.  Head  4;  depth  '6^.  D.  8;  A.  8;  Lat.  1. 53.  L.  3  inches. 
Valley  of  Mexico. 

(Codoma  viitata  Girard,  Proc.  Acad.  Nat.  Sci.  PhUa.  1856, 195,  and  U.  S.  Mex.  Bound. 
Surv.  Ichth.  53.) 

936.  C.  ornata  (Grd.)  J.  &  G. 

Body  stout  and  compressed,  the  head  very  blunt,  thick,  and  rounded. 

Mouth  small,  nearly  horizontal,  the  jaws  equal.    Eye  large,  anterior,  3f 

in  head.     Scales  deep,  closely  imbricated,  the  lateral  line  decurved. 

Dorsal  a  little  behind  ventrals.    Fins  all  rather  small.    Snout  prickly 

in  the  spring  males.     Color  dark ;  sides  with  about  8  more  or  less 

conspicuous  cross-bars ;  fins  all  with  the  middle  part  dusky  or  black, 

the  tips  milk-white,  the  pectorals  and  the  anal  notably  so.    Head  4J  j 

depth  3 J.    D.  8  5  A.  7 ;  Lat.  1. 39 ;  teeth  4-4.    L.  2 J  inches.    Chihuahua. 

{Codoma  ornata  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  195,  and  U.  S.  Mex.  Bound. 
Surv.  Ichth.  53.) 

aa.  Dorsal  fin  inserted  directly  over  ventrals ;  head  moderate,  subconic. 

297.  C.  callisema  Jordan. 

Body  rather  elongate,  fusiform,  compressed.  Head  elongate,  the 
muzzle  rather  blunt,  projecting  over  the  moderate-sized,  oblique  mouth ; 
maxillary  not  reaching  to  opposite  the  eye.  Eye  moderate,  4J  in  head. 
Scales  firm,  closely  imbricated,  15  in  front  of  the  dorsal.  Dorsal  fin 
extremely  high ;  its  height  in  the  males  one-fourth  of  the  length  of  the 
body,  in  the  females  somewhat  lower  j  its  insertion  almost  directly  over 
the  first  ray  of  the  ventrals.  In  all  the  other  similarly  colored  species  of 
Cliola  the  dorsal  is  evidently  behind  the  ventrals.  Coloration  brilliant, 
clear  dark  blue  above,  sides  and  below  abruptly  silvery;  a  blue  lateral 
streak,  much  as  in  C.  ccerulea^  bounding  the  blue  of  the  upper  parts,  the 
white  pigment  of  the  lower  parts  looking  as  if  painted  over  the  blue. 
Dorsal  with  a  large  black  spot  on  its  last  rays  above.  Dorsal,  anal,  and 
caudal  with  the  usual  satin-white  pigment  at  their  tips ;  these  fins  other- 
wise of  a  clear,  bright  ferruginous  orange.  Females  slender  and  dull- 
colored.  Head  4 ;  depth  4f .  D.  8 ;  A.  8 ;  scales  6-30-3 ;  teeth  4-4.  L. 
2|  inches.  Ocmulgee  Eiver,  Gk^orgia.  An  elegant  fish,  allied  to  the 
species  of  Erogala.  ^ 

{Episema  callisema  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  363 :  Codoma  callisema 
Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  52.) 

tt  Edges  of  teeth  more  or  less  serrate  or  crenate;  dorsal  fin  slightly  behind  ventrals. 
(Montana  Girard.*) 

•  Girard,  Proc.  Ac Jt.  Nat.  Sci.  Phila.  1856, 199 :  type  Leudscus  luirensis  B.  &  G.  (A 
coined  name.) 
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998,  €.  grlbbosa  (Grd.)  J.  &  G. 

Body  extremely  deep  and  compressed,  the  back  mnch  arched,  espe- 
pecially  anteriorly.  Head  short,  blunt  and  deep,  the  profile  continuous 
fi^m  the  snout  to  the  occiput  without  angle.  Muzzle  short  and  blunt. 
Eye  small,  3J  in  head.  Mouth  quite  small,  very  oblique,  the  upper  lip 
on  the  level  of  the  pupil,  the  maxillary  not  extending  quite  to  the  orbit 
Scales  large,  the  lateral  line  very  much  decurved.  Dorsal  fin  well  be- 
hind ventrals;  lower  fins  rather  large,  the  pectoris  nearly  reaching 
ventrals,  the  latter  to  vent.  Bluish  above ;  sides  silvery ;  lower  fins 
milky  5  a  more  or  less  distinct  black  spot  between  the  rami  of  the  lower 
jaw.  Males  tuberculate  in  spring.  Head  4;  depth  2|.  D.  8;  A.  9  3 
scales  6-34-3;  teeth  4-4.    L.  2  J  inches.    Eio  Grande. 

( Moniana  gihbosa  Gir&rdy  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 201 :  Cyprinella  complanaia 
Jordan,  Bull.  Hayden^s  Geol.  Surv.  Terr,  iv,  3,665, 1878.) 

S99*  €•  forbesi  JT>rdan.— Forfre^'s  Eed-fish, 

Body  oblong,  elevated,  strongly  compressed,  the  back  arched.  Caudal 
peduncle  rather  slender.  Head  stout  and  deep,  its  upper  outline  de- 
pressed, the  nape  elevated,  forming  an  angle,  so  that  the  profile  is  some- 
what concave.  Mouth  rather  large,  quite  oblique,  the  lower  jaw  in- 
cluded. Eye  small,  4  in  head.  Lateral  line  strongly  decurved.  Thir- 
teen scales  in  front  of  dorsal.  Males  profusely  tuberculate  in  spring. 
Colors  in  life  brilliant,  steel-blue;  the  lower  region  silvery;  the  belly 
orange-red  in  the  males ;  a  conspicuous  violet-colored  crescent  behind 
the  shoulders,  followed  by  a  crimson  crescent ;  fins  reddish,  the  anal 
and  caudal  blood -red;  chin  without  black  spot.  Head  3f ;  depth  3. 
D.  7 ;  A.  8 ;  scales  6-35-2 ;  teeth  4-4.  L.  2  J  inches.  Streams  of  South- 
ern Illinois.  Very  near  the  preceding,  but  distinguished  by  the  form  of 
the  profile  and  the  coloration. 

(Cyprinella  forbesi  Jordan,  Bull.  Ills.  State  Lab.  Nat.  Hist,  ii,  57,  1878.) 

230.  €.  leonina  (Grd.)  J.  &  G. 

Body  rather  short  and  deep,  compressed,  with  long  caudal  peduncle. 
Head^  moderate,  the  snout  subconieal,  moderately  pointed.  Mouth 
rather  large,  oblique,  the  maxillary  scarcely  extending  to  the  orbit. 
Eye  moderate,  4  in  head.  Lateral  line  decurved.  Head  4J;  depth  3J. 
D.  9 ;  A.  9 ;  Lat.  1.  40.  L.  3J  inches.  Eivers  of  Texas  and  Northern 
Mexico.    (Oirard.) 

(Moniana  Uoninaf  complanataj  and  frigida  Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 
199,200.) 
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931.  €.  imreusis  (B.  &  G.)  J.  &  G. 

Body  rather  short  and  thick-set,  the  back  not  greatly  arched.  Head 
rather  heavy,  the  muzzle  blunt.  Mouth  moderate,  the  jaws  equal,  the 
maxillary  not  reaching  orbit.  Lateral  line  decurved.  Head  3^  5  depth 
3^.  D.  7  J  A.  9 ;  Lat.  1. 36 ;  12  scales  in  a  transverse  series.  Arkansas 
and  Eed  Eivers.    (Oirard.) 

(Leuciacus  luirenstB  Baird  &  Girard,  Proc.  Acad.  N^t.  Sci.  Phila.  1853, 391 :  Montana 
Utrensis  and  pulchella  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  199,  200 :  Leuciscus 
liUrensis  Giintlier,  vii,  258.) 

# 
S3S.  €•  deliciosa  (Grd.)  J.  &  G. 

Body  elliptical,  moderately  compressed.  Head  shortish,  rather  blunt, 
the  profile  forming  an  even  curve.  Mouth  moderate,  oblique,  the  max- 
illary not  reaching  to  the  eye.  Lateral  line  somewhat  decurved.  Eye 
moderate,  li^  in  head.  Scales  rather  large.  Head  4;  depth  3^.  D.  8; 
A.  8 ;  Lat.  1. 33.  L.  2 J  inches.  Streams  in  the  Eio  Grande  region.  {Oi- 
rard.)  More  than  one  species  may  be  here  included,  but,  if  so,  they  can- 
not be  recognized  from  Dr.  Girard's  descriptions.  Of  all  of  Girard's 
Moniance  the  types  of  only  lutrensis  Rud  proserpina  can  now  be  found. 

{Moniana  deliciMajproserpinay  loatabilis,  eotidhi,  ru(iZa,  itt/u7a,  and  gracilia  Girard,  Proc. 
Acad.  Nat.  Sci.  Phila.  1856. 199-201.) 

388.  €•  anrata  (Grd.)  J.  <&  G. 

Body  subfusiform,  compressed,  little  elevated.  Caudal  peduncle 
rather  slender.  Head  rather  blunt  and  heavy.  Mouth  small,  oblique, 
the  upper  jaw  projecting,  maxillary  not  reaching  to  the  eye;  upper  lip 
below  the  level  of  the  pupil.  Lateral  line  little  decurved.  A  dusky 
streak  along  sides.  Head  3|;  depth  4.  D.  8;  A.  8;  Lat.  1.  37.  L.  2J 
inches.    Piedrapainte,  Few  Mexico.    (Girard.) 

{Montana  aurata  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  1856, 200.) 

984.  €•  formosa  (Girard)  J.  <&  G. 

Body  elliptic,  compressed.  Head  small,  rather  slender  and  pointed. 
Mouth  moderate,  oblique,  the  maxillary  barely  reaching  orbit ;  upper 
hp  on  the  level  of  the  pupil.  Eye  large,  4  in  head.  Lateral  line  de- 
curved.  Scales  small.  Dorsal  fin  rather  high.  Head  4J^;  depth  3J. 
D.  8 ;  A.  9 ;  Lat.  1. 49.  L.  2 J  inches.  Eio  Mimbres,  Mexico.  {Girard,) 
If  we  may  trust  Girard's  figure,  this  species  is  well  distinguished  by  the 
small  size  of  the  scales. 

(Montana  formosa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 201. ) 
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•*  Teeth  1, 4-4, 1. 

6.  Teeth  with  edges  more  or  less  serrate  or  crenate  (usually  without  grinding  sur- 
face).    {Cyprinella  Girard.*) 
c.  Dorsal  fin  without  conspicuous  black  blotch  on  its  upper  posterior  rays, 
d.  No  conspicuous  black  spot  at  base  of  caudal. 

e.  Body  very  deep,  compressed,  the  depth  forming  about  a  third  of 
the  length. 

335.  €•  ninbrosa  (Grd.)  J.  &,  G. 

Body  short,  the  back  v^y  much  arched.    Caudal  i>eduDcle  robust. 

Head  short  and  deep,  bluntish.    Eye  large,  4  in  head.    Mouth  moderate, 

quite  oblique,  the  jaws  about  equal,  the  maxillary  n^rly  reaching  the 

front  of  the  eye )  the  upper  lip  on  the  level  of  the  pupil.    Lateral  line 

decurved.    Fins  rather  low.    Coloration  plain  in  spirits.    Head  4J; 

depths.    D.  8  5  A.  9;  scales  8-42-5.    L.  3  J  inches.    Arkansas,  etc.    {Qir 

rard,) 

(Cyprinella  umhroaa  Girard,  Proc.  Acad.  Nat.  Sci. Phila,  1856, 197,  and  U.  S. Pac.  R.  B. 
Surv.x,266.) 

236.  €•  bnbalina  (B.  &  G.)  J.  <&  G. 

Form  of  the  preceding,  but  the  caudal  peduncle  slender.    Eye  large, 

3J  in  head.    Jaws  equal.    Lateral  line  decurved.    This  species  appears 

to  difter  from  the  preceding  chiefly  in  its  larger  scales.    Head  4 ;  depth 

3.   D.  8  J  A. 9;  scales 6-36-3.    L.  3  inches.    Red  River,  Arkansas.    {Oi- 

rard.) 

{Leitdscua  hubalinus  B.  &.  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  391 :  Cyprinella  huba^ 
Una  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  265 :  Cyprinella  beckwithi  Grd.  Proc.  Acad.  Nat. 
Sci.  Phila.  1856,  267.) 

237.  €.  griiiinisoni  (Grd.)  J.  &  G 

Body  short  and  compressed,  the  back  arched,  but  less  so  than  in  the 
preceding.  Head  small.  Caudal  peduncle  moderate.  Maxillary  reach- 
ing nearly  tq  eye.  Eye  moderate,  3.J  in  head.  Ventrals  in  advance  of 
dorsal.  Coloration  plain  in  spirits.  Head  4J ;  depth  3.  D.  8  j  A.  9 ; 
Lat.  1.  34.    L.  2J  inches.    Cottonwood  Creek,  Utah. 

e€.  Body  slenderer,  the  depth  3i-4J  in  length. 

93§.  €•  saavis  (Grd.)  J.  &  G. 

»Body  short,  compressed,  the  back  slightly  arched.  Mouth  oblique. 
Eye  4  in  head.  Maxillary  not  quite  reaching  eye.  Scales  moderate. 
Lateral  line  gently  curved.  Coloration  plain  in  spirits.  "  By  its  gen- 
eral form  and  appearance  this  species  establishes  a  transition  between 

•  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  196 :  type  iewmctw  bubalinus  Baird  & 
Girard.   (Latin  cyprinella^  a  little  carp.) 
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the  deep  and  slender  species.''    nead4|;  depth 3^.  D.  8;  A.  9.    San 
Antonio,  Texas.    (Oirard.) 
{Cypnnella  suavis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 197.) 

539.  €•  lepida  (Grd.)  J.  &  G. 

Body  stout,  ftisiform.    Caudal  peduncle  robust.    Head  beavy.    Snout 

rather  blunt.    Mouth  oblique,  the  maxillary  not  reaching  quite  to  eye. 

Eye  moderate,  4  in  head.    Lateral  line  decurved.    Scales  larger  than 

in  any  of  the  preceding.    Colors  plain  in  spirits.     Head3J;  depths^. 

D.  8  J  A.  9 ;  scalei*  C-34-4.    Eio  Frio,  Texas.    ( Oirard.) 

(CypHnella  lepida  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  197,  and  U.  8.  Pac.  R.  R.  Sunr. 
x,268.) 

540.  €•  bilflingrsiana  (Cope)  Jor.  <&  Gilb. 

Body  stout,  fusiform.  Mouth  slightly  oblique,  the  jaws  equal,  max- 
illary reaching  orbit.  Eye  3J  in*  head.  Dorsal  considerably  behind 
ventrals.  Coloi-ation  plain  in  spirits.  Head  4;  depth  4.  D.  8;  A.  8; 
scales  6-31-3 ;  teeth  1,  4-4, 1.  L.  2  inches.  Missouri  Kiver,  at  Saint 
Joseph.  (Cope.)  "  Dedicated  to  Joshua  Billings,  esq.,  author  of  origi- 
nal observations  on  *The  Briny  Codfish'." 

{Cjfprinella  billingsiana  Cope,  Hayden's  Geol.  Sarr.  Terr.  Wyom.  1870,  1872,  439.) 

541.  €•  macrostoina  (Grd.)  J.  &  G. 

Body  slender,  the  form  being  like  that  of  the  stouter  species  of  Minni- 

lu8.    Head  moderate.    Mouth  rather  large  for  the  genus,  oblique,  the 

maxillary  reaching  front  of  eye.    Eye  large.    Lateral  line  somewhat 

decurved.    Dorsal  behind  ventrals.    Brownish  above ;  cheeks  and  sides 

bright  silvery.    Head  4  5  depth  4J.  D.  8  5  A.  9 ;  Lat.  1. 36.    Eio  Grande 

region. 

{CyprineVa  macrosiomaf  luxiloideSf  and  luguhris  Glrard,  Proc.  Acad.  Kat.  Sci.  Phila. 
1856,198,199.) 

242.  €.  Indibunda  (Grd.)  J.  &  G. 

Body  elongate,  subfusiform.  Caudal  peduncle  slender.  Eye  large, 
3  in  head.  Snout  subconical.  Mouth  nearly  horizontal,  small,  the  max- 
illary not  extending  to  the  eye.  Silvery ;  lateral  line  with  black  dots. 
Cottonwood  Creek,  Utah.  {Oirard.)  A  dubious  species,  apparently 
distinguished  from  the  preceding  by  the  small  horizontal  mouth. 

{Cyprinella  ludihunda  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 199.) 
dd,  A  consi)icaoiis  black  spot  at  base  of  caudal. 

243.  €.  Botata  (Grd.)  J.  &  G. 

Body  stoutish,  subfusiform.    Caudal  peduncle  slender.    Eye  moder- 
ate, 3J  in  head.    Snout  bluntish.    Mouth  small,  oblique,  the  maxillary 
Bull.  Nat.  Mus.  No.  16 12  ^  j 
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not  reaching  to  the  eye.    Vcntrals  in  advance  of  dorsal.    Fins  moderate. 

Coloration  plain  in  spirits,  except  the  black  caudal  spot ;  sides  silvery. 

Head  4J ;  depth  3g.    D. 8 ;  A.  7  5  Lat.  1. 46.    Rio  Seco,  Texas.    [Oirard.) 

{Cifpi-inella  notata  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1856, 198,  and  U.  S.  Pac.  R.  R. 
Sarv.x,  269.) 

944.  €•  Tenusta  (Grd.)  J.  <&  G. 

Body  slender,  as  in  C  macrostoma.  Head  long  and  rather  i>ointed, 
the  snout  subconical.  Mouth  large,  oblique,  the  maxillary  scarcely 
reaching  to  the  eye.  Eye  large,  3 J  in  head.  Fins  moderate ;  the  dor- 
sal behind  ventrals.  Coloration  plain  in  spirif.s,  except  the  caudal  spot ; 
sides  mostly  silvery.  Head  4 J ;  depth  4.  D.  8 ;  A.  8 ;  scales  7-37-3 
(36  in  tyi)e  of  C.  texana).    Rivers  of  Texas. 

{Cyprinella  venusta  and  texana  Girard,  Proc.  Acad. Nat.  Sci.  Phila.  1856,  198,  and  U. 
S.  Mex.  Bound.  Surv.  Ichth.  54,55.) 

cc.  Dorsal  fin  elevated,  with  a  conspicnons  black  blotch  on  its  upper  posterior  rays 
(obsolete  in  young  examples). 
/.  A  conspicuous  black  spot  at  base  of  caudal. 

245.  €•  callinra  Jordan. 

Body  elongated,  compressed,  elevated  in  the  middle,  the  profile  be- 
fore the  dorsal  curved.  Snout  projecting,  forming  a  decided  angle. 
Head  convex  above,  densely  tuberculate  in  the  males.  Muzzle  rather 
pointed,  overhanging  the  oblique  mouth.  Eye  4  in  head,  less  than  muz- 
zle and  interorbital  width.  Dorsal  fin  inserted  slightly  behind  ven- 
trals. Lateral  line  strongly  decurved,  usually  forming  an  abnipt  flexure 
just  in  front  of  the  ventrals.  Color  in  spirits  pale  silvery,  the  dorsal  and 
caudal  blotches  very  strongly  marked.  Head  4f ;  depth  4.  D.  8 ;  A. 
8 ;  scales  6  11  3 ;  teeth  1,  4-4, 1.  L.  4J  inches.  Eivers  of  Alabama 
and  Louisiana. 

(CijpiHnella  calliura  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  61,  1877.) 

ff.  No  conspicuous  black  spot  at  base  of  caudal  fin. 
g.  Teeth  without  grinding  surface. 

9€6.  C.  wliipplei  (Grd.)  Jor.  &  Gilb. 

Body  moderately  elongate,  subfusiform.  Caudal  i)eduncle  stoutish. 
Head  shortish,  rather  pointed.  Eye  large,  4  in  head.  Mouth  little 
oblique,  the  lower  jaw  included,  maxillary  reaching  to  anterior  rim  of 
the  orbit ;  upper  lip  on  a  line  with  lower  border  of  orbit.  Dorsal  fin 
very  nearly  opposite  ventrals,  greatly  elevated,  its  height  in  the  male 
more  than  one-fourth  the  length ;  anal  fin  large.  Lateral  line  little  de- 
curved.     Coloration  in  alcohol  plain,  except  the  conspicuous  dorsal 
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spot;  probably  brilliant  in  life.    Head  4J;  depth  3^.    D.  8;   A.  O; 
scales  6-40-4.    Sugar-loaf  Creek,  Arkansas.    ( Oirard.) 

(Cyprmella  wh^lei  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1856,  ld8,  and  U.  S.  Pac.  R. 
R.Surv.  x,270.) 

gg.  Teeth  with  narrow  grinding  sarface.    (^Photogenis  Cope.*) 

947.  €•  analostana  (Grd.)  J.  &  Q,— Silver-fin, 

Body  moderately  elongate,  somewhat  compressed,  the  dorsal  and  ven- 
tral outlines  regularly  and  gently  arched.  Head  rather  short  and  deep. 
Mouth  rather  small,  quite  oblique,  the  lower  jaw  received  within  the 
upper  when  the  mouth  is  closed.  Eye  small,  4^  in  head.  Leaden  sil- 
veiy,  bluish  in  the  males ;  edges  of  scales  dusky ;  a  dark  vertebral  line; 
a  large  black  spot  on  the  upper  posterior  part  of  the  dorsal.  Paired 
fins  and  lower  part  of  belly,  as  well  as  the  tips  of  the  anal  and  caudal, 
and  the  front  and  upper  parts  bf  the  dorsal,  charged  with  clear  satin- 
white  pigment  in  males  in  the  spring ;  in  full  breeding  dress  the  dorsal 
pigment  with  a  greenish  lustre;  no  creamy  b^nd  at  base  of  caudal; 
males  with  the  head  and  firont  covered  with  small  tubercles.  Head  4J; 
depth  4.  D.  8 ;  A.  8 ;  scales  6-38-3 ;  teeth  1,  4-4^,  1,  the  edges  more 
or  less  distinctly  serrate.  L.  4  inches.  Pennsylvania  and  Central  New 
York  to  Mississippi  Valley ;  abundant. 

(Cyprimella  analostana  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  38:  Luxilus  kentucki- 
ensia  Kirtland,  Boat.  Joum.  Nat.  Hist,  y,  37  (not  of  Raf.) :  Hypsilepia  kentuckienais  Cope, 
Cypr.  Penn.  371 :  Leuciacus  analoatanus  GUnther,  vii,  25G :  Photogensia  spilopterus  Cope, 
Cypr.  Penu.  378:  Leuciaous  spilopterua  GUnther,  vii,254.) 

W.  Teeth  with  entire  edges  (in  the  adult).     {Erogala  Jordan. t) 
h.  Teeth  with  a  narrow  grinding  surface ;  anal  short. 

M§.  C.  iralactura  (Cope)  J.  &  G.— Milky-tailed  Shiner, 

Body  fusiform,  moderately  elongate,  not  greatly  compressed.  Mouth 
rather  large,  jaws  nearly  horizontal,  the  upper  projecting  beyond  the 
lower.  Scales  less  closely  imbricated  than  in  the  preceding.  Lateral 
Hue  little  decurved.  Eye  small.  Steel  blue  above,  silvery  below ;  dorsal 
with  a  black  blotch  on  its  posterior  rays;  caudal  fin  conspicuously 
creamy  yellow  at  base,  then  dusky.  Males  with  the  belly,  paired  fins, 
and  especially  the  tips  of  the  vertical  fins  charged  with  milk-white  pig- 
ment in  the  spring,  the  head  and  front  then  covered  with  small  tubercles. 
In  high  coloration  the  anal  and  caudal  are  sometimes  pale  reddish.    Fe- 

•Cope,  Cypr.  Penn.  1866,  378:  type  Photogenis  spilapterus  Cot^  ==  Cyprinella  analo- 
8Uma  Grd.    (^y«light;  yewdu,  to  be  bom.) 

t  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  20,  1878:  type  Photogenia  stigmaturua  Jor.  (^p, 
spring-time ;  yaXa,  milk.) 
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mules  olivaceous,  obscurely  marked.  Head  ^ ;  depth  ^.  D.  8 ;  A.  8; 
scales  6-41-3 ;  teeth  1,  4-4, 1,  usually  with  entire  edges.  L.  5-6  iuchea. 
Cumberland  Eiver  to  Savannah  Elver;  abundant  in  the  mountain 
streams.  Known  by  its  large  size  and  the  peculiar  yellowish  band 
across  the  caudal. 

(  Si/psilepis  galacturus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18(>7, 160 :  Leudscu*  JcentHoki- 
ensis  Giinther,  vii,  251. ) 

949«  €•  earystoma  Jordan. 

Body  elongate,  compressed,  tapering  toward  the  snout  and  the  long 

caudal  peduncle.     Head   moderate,  larger  than  in  C.  nivea^  rather 

pointed,  wide  on  top ;  snout  rather  long.    Muzzle  large,  quite  oblique, 

the  premaxillaries  on  the  level  of  the  pupil ;  upper  jaw  slightly  the 

longer.    Eye  moderate,  3.J  in  head.    Scales  moderate,  rather  closely 

imbricated,  but  less  so  than  in  C  anahstana.    Pectorals  not  reaching 

ventrals,  the  latter  about  to  vent ;  vertical  fins  not  especially  elevated. 

Color  olivaceous,  the  sides  bright  silvery,  a  round  black  spot,  nearly 

as  large  as  eye,  at  bafe  of  caudal ;  dorsal  blotch  rather  faint ;  dorsal 

fin  chiefly  yellowish  green,  ferruginous  above,  the  extreme  tip  milky 

white 5  caudal  fin  rusty,  with  milk-white  tips;  lower  fins  milk-white. 

Snout  and  front  in  males  tuberculate ;  minute  tubercles  on  qjdes  of 

tail.    Head  4^;  depth  ^.    D.  8;  A.  8;  scales  6-39-3;  teeth  1,  4r-4, 1, 

with  narrow  grinding  surfaces,  the  edges  of  which  are  usually  crenate. 

L.  3^  inches.    Chattahoochee  Eiver. 

(PhotogenU  eurystomua  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 356,  exclomve  of  the 
smaller  specimens  mentioned,  wLich  are  Minnilua  zonisHua;  not  Codoma  euryatcma  Jor- 
dan, BuU.  U.  S.  Nat.  Mas.  xii,  42  =  Minniltia  zonistius :  Photogenia  leuoopus  Jordan  & 
Bray  ton,  Bull.  U,  S.  Nat.  Mus.  xii,  41, 1878.) 

9ff0.  €•  niTea  (Cope)  J.  <&  O. 

Body  regularly  fusiform,  the  dorsal  outline  more  arched  than  the 
ventral.  Head  conic.  Muzzle  obtuse,  not  projecting.  Mouth  nearly 
terminal,  slightly  oblique,  maxillary  reaching  front  of  eye.  Eye  3J  in 
head.  Coloration  very  pale,  a  narrow  bluish  band  along  the  caudal 
peduncle,  forming  a  faint  spot  at  the  root  of  the  caudal.  Dorsal  fin  in 
the  males  considerably  elevated,  largely  dusky  on  its  last  rays,  the  rest 
of  the  fin  creamy;  the  tips  of  the  dorsal,  the  tips  of  the  caudal,  and  the 
whole  of  the  anal  with  milk-white  pigment.  Males  with  the  snout  and 
ante-dorsal  region  covered  with  small  tubercles.  Head  4J ;  depth  5J. 
D.  8  5  A.  8 ;  scales  6-39-3 ;  teeth  1,  4-4, 1,  with  narrow  grinding  sur- 
face.   L.  2J  inches.    Basin  of  the  Santee,  Forth  and  Sohth  Carolina. 

{Hyhop8i$  niveus  Cope,  Proc.  Amer.  Phil.  8oo.  Philo.  1870, 460:  Photogenia  nitetu  Jor- 
dan &  Brayton,  Bull.  U.  S.  Nat.  Mas.  xii,  20.) 
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kh.  Teeth  without  distinct  grinding  surface. 
j.  Anal  fin  short,  of  8  or  9  rays. 

k,  A  conspicuons  dark  blotch  on  upper  posterior  rays  of  dorsal. 

2.  Adult  males  with  the  vertical  fins  chiefly  red ;  a  conspicuous  black 
spot  at  base  of  caudal. 

251.  €•  callistia  Jordan. 

Body  rather  stoat  and  compressed,  rather  heavy  forward,  the  dorsal 
oatliDe  considerably  elevated.  Head  stout  and  rather  blunt,  its  upper 
part  flattish ;  the  nuptial  tubercles  not  numerous,  arranged  in  a  few  dis- 
tinct longitudinal  rows,  not  scattered  without  order,  as  in  related  species. 
Mouth  large,  nearly  horizontal,  slightly  overlapped  by  the  heavy  snout, 
the  maxillary  reaching  nearly  to  the  eye,  the  premaxillaries  anteriorly  en- 
tirely below  the  level  of  the  orbit.  Eye  large,  3f  in  head.  Scales  large, 
not  very  closely  imbricated,  16  in  front  of  dorsal.  Fins  rather  large, 
the  height  of  the  dorsal  in  males  nearly  one-fifth  of  length  of  body. 
Coloration  dark  and  brilliant  Males  with  the  back  very  dark  steel- 
blue;  sides  a  clear  silvery  violet;  belly  and  lower  fins  satin- white.  A 
heavy  black  blotch  on  posterior  part  of  dorsal,  extending  downward  and 
forming  a  horizontal  bar  at  the  base  of  the  fin ;  the  rest  of  the  fin  ver- 
mihon,  except  the  milk-white  tip.  Caudal  fin  bright  red,  yellowish  at 
base,  milky  at  tip;  a  broad  golden  vertebral  band  and  a  reddish  lateral 
streak;  a  large,  distinct,  i'ound  black  spot  at  base  of  caudal.  Females 
oUvaceous,  with  less  black ;  the  fins  dull  reddish.  Head  4J ;  depth  4f . 
B.  8;  A.  8 ;  scales  5-40-3;  teeth  1, 4-4, 1.    L.  4  inches.    Alabama  Basin. 

{Photogenis  callMtiua  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  T.  1876, 337 :  Codoma  oallistia  Jor- 
dan, BuU.  U.  8.  Nat.  Mus.  xii,  62.) 

959.  €•  tricliroistia  Jor  <&  Gilh. 

Body  rather  slender,  compressed.  Head  slender  and  pointed.  Eye 
moderate,  3f  in  head.  Mouth  quite  large,  very  oblique,  the  maxillary 
reaching  the  anterior  margin  of  the  eye,  the  premaxillaries  on  the  level 
of  the  middle  of  the  pupil.  Lateral  line  considerably  decurved,  usually 
with  an  abrupt  angulation  between  pectorals  and  ventrals.  Nineteen 
scales  before  the  dorsal.  Fins  moderate ;  dorsal  well  behind  ventrals. 
Kuptial  tubercles  sparse  on  the  head.  Caudal  peduncle  and  sides  as 
far  forward  as  the  ventrals  tuberculate  in  spring  males.  Males  bright 
sted-blue  above ;  sides  bright  white ;  a  large  black  spot  at  base  of  cau- 
dal, precisely  as  in  C.  callistia;  dorsal  fin  with  abroad,  dusky,  horizon- 
tal band  at  bases  the  membrane  of  the  last  rays  jet-black,  the  tip  milk- 
white,  the  rest  of  the  fin  of  a  bright,  pale  vermilion-red';  caudal  rosy, 
iU  tips  white ;  anal  and  ventrals  milky.  Females  duller,  but  the  black 
markings  distinct    Head  4| ;  depth  4^ ;  scales  6-42-3 ;  teeth  1,  4-4,  1, 
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L.  3^  inches.    Alabama  Basin;  abandant  in  clear  streams,  with  the 
preceding  and  the  next 
(Codoma  trichriAatia  Jordan  &  Gilbert,  Bull.U.  S.  Nat.  Mus.  xii,  1878, 50.) 

IL  Adult  males  without  red. 

m.  A  very  conspicuous  black  spot  at  base  of  caudal. 

9ftS*  €•  stigmatara  Jordan. — Spotted-tail  Minnow. 

Body  elongate,  fusiform,  compressed.  Head  quite  long,  rounded 
above,  the  snout  pointed.  Mouth  rather  large,  somewhat  oblique,  over- 
lapped by  the  narrow  upper  jaw.  Eye  small,  4J  in  head;  iris  white. 
Maxillary  reaching  beyond  nostrils;  premaxillary  on  the  level  of  lower 
edge  of  pupil.  Scales  large,  closely  imbricated,  20  in  front  of  the  dor- 
sal. Fins  low,  the  dorsal  rather  behind  ventrals,  its  height  less  than 
one-fifth  the  length  of  the  body.  Color  pale,  clear  olive;  black  dorsal 
spot  not  very  distinct ;  fins  with  their  tips  charged  with  satin- whit« 
pigment,  otherwise  plain ;  a  very  distinct,  large,  oblong  or  quadrate  jet- 
black  spot  at  base  of  caudal,  the  color  extending  up  on  the  rays.  This 
spot  is  visible  on  all  specimens,  and  is  larger  than  in  any  other  of  our 
CyprinidcB;  its  length  about  one- third  that  of  the  head.  First  ray  of 
dorsal  dark  in  front;  males  with  an  obsolete  black  spot  on  the  middle 
of  the  sides  in  front  of  the  dorsal,  as  is  often  seen  in  Characinidce^  the 
head,  etc.,  tuberculate  in  spring.  Head  4} ;  depth  4|.  D.  8 ;  A.  8 ; 
scales  7-42-3;  teeth  1, 4-4, 1.  L.  4 J  inches.  Alabama  and  Mississippi; 
very  abundant.  The  largest  species  of  this  section  of  the  genus  and 
one  of  the  most  ^aceful. 

(Photogenis  sHgmaturus  Jordan,  Ann.  Lyo.  Nat.  Hist.  N.  Y.  1876, 33^ :  Codoma  stignui^ 
tura  Jordan,  BulL  U.  S.  Nat.  Mus.  xii,  52 :  Luxilus  chioasavenais  Hay,  Proc.  U.  S.  Nat.  Mas. 
1860,506.) 

mm.  No  conspicuous  black  spot  at  base  of  caudaL 

954.  €•  caerulea  Jordan. 

Body  fusiform,  somewhat  elongate,  moderately  compressed.  Head 
moderate.  Snout  rather  pointed,  overlapping  the  small,  oblique  mouth, 
maxillaries  reaching  nostrils,  premaxillaries  below  level  of  pupiL  Eye 
moderate,  3J  in  head.  Scales  firm,  16  in  front  of  dorsal.  ,  Lateral  line 
decurved.  Fins  all  high,  the  height  of  the  dorsal  nearly  one-fifth  the 
length  of  the  fish;  dorsal  behind  ventrals.  Males  with  the  snout 
thickly  tuberculate.  Color  bright  steel-blue;  the  sides  and  belly  sil- 
very white;  a. very  distinct  lateral  band  of  a  bright  blue-green  color, 
most  distinct  posteriorly,  and  forming  a  spot  at  the  base  of  the  caudal 
fin;  dorsal  blotch  rather  faint  and  diffuse;  tips  of  dorsal,  anal,  and 


Digitized  by  VjOOQIC 


31.   CYPBINID.E CLIOLA.  183 

caudal  charged  with  satin- white  pigment }  the  fins  otherwise  all  of  a 

clear,  bright  yellow.    Females  and  young  with  the  markings  obscure, 

the  blue  lateral  band  usually  evident    Head  4J;  depth  4|.    D.  8;  A. 

8;  scales  6-^8-3^  teeth  1,  4-4,  1.    L.  3  inches*    Alabama  Basin. 

(  Photogenis  oofruleus  Jordan,  Ann.  Lyo.  Nat  Hist.  N.  Y.  1876, 338:  Codama  ccBrulea  Jor- 
dan, BuU.  U.  8.  Nat.  Mns.  xii,  52, 1878. ) 

Sftft*  €•  cMortetia  Jordan  &,  Brayton. 

Body  short  and  deep,  strotigly  compressed,  the  form  elliptical,  as  in 
C.  pyrrhomelas^  but  rather  deeper.  Head  rather  small  and  pointed. 
Mouth  quite  oblique,  the  maxillary  not  reaching  the  line  of  the  orbit, 
the  upi)er  jaw  projecting  beyond  the  lower,  premaxillary  on  the  level  of 
the  pupil.  Eye  small,  less  than  snout,  4  in  head.  Lateral  line  decurved. 
Fins  moderate.  Nuptial  tubercles  covering  the  whole  body,  except  the 
space  anterior  to  the  ventrals  and  below  the  lateral  line;  those  on  the 
body  much  smaller  than  those  on  the  head.  Coloration  dark  steel-blue; 
a  very  distinct  blue  stripe  along  e.ach  side  of  caudal  peduncle ;  back  clear 
green ;  lower  part  of  sides  abruptly  milk-white;  black  dorsal  blotch  large, 
the  lower  part  of  the  fin  with  bright  pale-green  pigment,  the  tip  milky ; 
caudal  dusky,  its  tips  milky,  its  base  pale ;  anal  and  ventrals  milky,  a 
faint  dusky  spot  on  last  rays  of  anal ;  iris  white.  Females  slenderer  and 
less  brightly  colored;  no  caudal  spot.  Head  4;  depth  4.  D.  7;  A.  8; 
scales  5-37-3 ;  teeth  1, 4-4, 1.  L.  3  inches.  Santee  Basin,  South  Caro- 
lina. 

(Codoma  chloriatia  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mns.  xii,  21, 1878.) 

kk.  No  dark  blotch  on  upper  posterior  part  of  dorsal. 

95Sm  C.  zOData  (Agassiz)  Jor.  &  Gilb. 

Physiognomy  of  Oeratichthys  dissimilis.  Body  elongate,  not  elevated. 
Head  elongate.  Mouth  small,  nearly  horizontal,  the  maxillary  reaching 
beyond  line  of  orbit,  the  mandible  somewhat  projecting.  Begion  in 
front  of  dorsal  fin  more  or  less  bare  of  scales.  Eye  large,  3 J  in  head. 
Dorsal  beginning  opposite  ventrals,  nearer  snout  than  base  of  caudal. 
Olivaceous  silvery  below;  a  broad,  silvery  lateral  band,  with  dark 
specks ;  sides  of  head  with  black  specks ;  a  dark  vertebral  band^  Head 
4 ;  depth  ^.  D.  7 ;  A.  8 ;  scales  6-36-4 ;  teeth  1,  4-4, 1.  L.  3  inches. 
North  Platte  Biver  {Cope) ;  Osage  Biver  (Agassiz). 

{Albumus  zonatus  Putnam,  BulL  Mus.  Comp.  Zool.  i,  9,  1863 :  Photogenis  pipiolepis 
Cope,  Hayden's  Gteol.  Surv.  Terr.  Wyom.  1870,  438 :  Leudscua  zanatus  GUntber,  vii, 
253.) 


Digitized  by  VjOOQIC 


184      CONTRIBUTIONS   TO   NORTH  AMERICAN  ICHTHYOLOGY — ^IV. 

jf.  Anal  An  long,  of  10  or  11  rays ;  fins  high. 

957*  C.  xaenara  Jordan. 

Body  moderately  elongate,  subfasiform,  heavy  forwards.  Head  heavy, 
somewhat  elongate,  rounded  above.  Mouth  large,  oblique,  the  lower 
jaw  included,  maxillary  reaching  almost  to  orbit,  premaxillary  on  level 
of  upper  part  of  pupil.  Eye  large,  3^  in  head.  Fins  all  rather  low,  the 
height  of  the  dorsal  fin,  even  in  the  males,  only  two-thirds  the  length  of 
head ;  caudal  fin  large.  Color  dark  steel-blue ;  silvery  below ;  a  faint 
black  spot  at  base  of  caudal;  scales  above  dark-edged.  Males  with 
the  fins  mostly  bright  crimson ;  the  dorsal  largely  black  at  its  upper 
posterior  part ;  dorsal,  anal,  and  caudal  fins  with  white  pigment ;  belly 
and  bases  of  the  lower  fins  likewise  pigmented ;  head  and  caudal  pe- 
duncle  tuberculate  in  spring.  Head  4;  depth  3f.  D.  8;  A.*  10;  scales 
6-39-3 ;  teeth  1,  4-4, 1.  L.  3  inches.  Altamaha  Basin,  Georgia ;  locally 
abundant. 

(Minnilus  xtenurus  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  79:  Codama  xanura 
Jordan,  Ball.  U.  S.  Nat.  Mns.  xii,  52.) 

958.  €•  pyrrhomelas  (Cope)  J.  &,  G. 

Body  deep  and  compressed.  Head  stout,  rather  blunt.  Mouth  ob- 
lique, the  jaws  about  equal,  maxillary  reaching  front  of  orbit  Eye 
large,  3f  in  head.  Pectorals  barely  reaching  ventrals,  the  latter  to 
anal;  dorsal  fin  greatly  elevated,  its  height  in  the  male  as  great  as 
length  of  head ;  caudal  very  broad  and  long,  its  peduncle  stout  and  com- 
pressed ;  anal  fin  large  and  long.  Coloration  of  the  males  dark  steel- 
blue  above;  the  scales  darker  edged ;  the  belly  abruptly  milky  white; 
head  pale  reddish ;  snout,  tip  of  lower  jaw,  and  iris  scarlet ;  dorsal  dusky 
at  base,  the  usual  large  blaek  blotch  above,  red  in  front,  and  broadly 
milk-white  at  tip ;  tips  of  the  caudal  milk-white,  next  to  this  a  dusky 
crescent,  a  wide  crescent  of  bright  scarlet  inside  of  the  black,  extend- 
ing into  the  two  lobes  of  the  fin ;  base  of  caudal  pale ;  anterior  region 
and  sides  of  caudal  peduncle  with  rather  large  tubercles.  Females 
duller.  Head  4 ;  depth  3J.  D.  8 ;  A.  10 ;  scales  6-35-3 ;  teeth  1,  4-4,  1. 
L.  3J  inches.  Santee  Basin ;  very  abundant.  The  most  ornate  of  our 
Cyprinidcc, 

{Phologenia pyrrhomelas  Cope,  Proc.  Amer.  Phil.  Soo.  Phila.  1870,  463:  Codoma  pyr- 
rhomelas  Jordan  &  Brayton,  BuU.  U.  S.  Nat.  Mus.  xii,  22,  1878.) 

9^9.  €•  hypseloptera  (GUnther)  J.  &  G. 

Body  short,  much  compressed,  the  baek  elevated.  Head  short,  flat- 
tened above,  the  muzzle  pointed.    Mouth  large,  very  oblique,  the  jaws 
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just  equal.  Eye  large,  3  in  head,  about  equal  to  snout  and  to  interorbital 
space.  Scales  with  the  exposed  surfaces  very  narrow.  Lateral  line 
much  decurved;  16  large  scales  before  dorsaL  Dorsal  fin  inserted  en- 
tirely behind  the  ventrals,  greatly  elevated,  its  longest  ray  a  little  longer 
than  head ;  anal  fin  also  very  high  and  very  long,  extending  almost  to 
base  of  caudal ;  these  fins  somewhat  lower  in  the  females.  Color  sil- 
very j  the  dorsal  blotcb  conspicuous;  a  distinct  black  caudal  spot, 
smaller  than  eye  and  deeper  than  long ;  sides  with  a  silvery  band  which 
passes  around  the  nose,  below  this  a  dusky  band.  Breeding  colors  un- 
known. Head  4J;  depth  4.  D.  8 ;  A.  11 ;  scales  6-35-3 ;  teeth  1, 4-4, 1. 
L.  2^  inches.    Southern  (Georgia  and  Alabama. 

(Albumua  formoaus  Patoam,  Ball.  Mus.  Comp.  Zool.  i,  9, 1863  (not  Montana  formoaa 
GrtL):  Leueisous  hypaeloptenu  GUntber,  vii,  255:  Phoiogenis  ^atidipiitni«  Jordan,  Bull. 
U.  8.  Nat.  Mus.  x,  62,  1877.) 

8/1.— MINNUiUS  Rafinesque. 

Shiners. 

(tfXotropis  Rafinesque,  1818;  Minnilus,  LuxiluSy  and  Plar^j^riM  Rafinesque ;  HypsiUpiB 
Baird;  AlbnmelluM  and  Alburnapa  Girard;  Lythrurua  and  Hydrophhx  Jordan.) 

(Rafinesque,  Ichth.  Oh.  1820,  47:  type  Minnilm  ^nemu8  Raf.) 

Body  oblong  or  elongate,  more  or  less  compressed.  Mouth  normal, 
mostly  terminal  and  oblique.  No  barbels.  Teeth  2,  4-4,  2,  sharp- 
edged  or  with  a  narrow  grinding  surface.  Scales  usually  large,  often 
closely  imbricated.  Lateral  line  complete,  usually  decurved.  Dorsal 
fin  inserted  above,  or  more  usually  behind,  the  ventrals^  anal  fin  short 
or  somewhat  elongate.  Abdomen  rounded.  Coloration  often  brilliant, 
the  males  in  spring  usually  with  red  fins  and  the  head  with  small  tu- 
bercles. A  very  large  group  of  small  fishes,  especially  characteristic  of 
the  fresh  waters  of  the  Eastern  United  States.  Various  attempts  have 
been  made  to  divide  this  group  into  natural  genera,  but  the  gradation 
from  one  type  to  another  is  very  perfect.  (English  minnow ;  French 
wenuise;  from  Latin  minus j  small.) 

This  group  may  be  subdivided  as  follows : 
$  Anal  fin  short,  its  rays  7-9  (sometimes  10  in  M.  zonistius), 
*  Scales  large,  35-^0  in  tlie  lateral  line, 
t  Teeth  with  the  grinding  surface  more  or  less  developed.  * 

X  Species  attaining  a  lar^  size,  with  the  scales  along  the  flanks  nearly  twice  as 
deep  as  long,  and  so  closely  imbricated  that  the  exposed  sur- 
faces are  very  narrow ;  back  elevated  and  convex  in  the  adult ; 
lower  jaw  included ;  dorsal  tin  over  ventrals  (Luxilus  Raf). 

cornutuSj  selene. 
XX  Si>ecie8  of  moderate  size,  with  the  scales  short  and  deep,  but  less  closely  im- 
bricated than  in  the  preceding ;  body  elongate,  not  much  ele- 
vated ;  mouth  large,  oblique,  the  lower  jaw  projecting;  dor- 
sal fin  inserted  behind  ventrals coccogenia,  zoniatiua. 
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tU  Species  of  small  size,  with  the  scales  not  mach  deeper  than  long,  less  dneely 
imbricated ;  body  oblong  or  elongate,  little  elevated ;  month 
moderate,  obliqne  or  horizontal ;  dorsal  fin  inserted  dose  be- 
hind ventrals;  nuptial  colors  mostly  brilliant  (Alburnops 
Grd.). 
roaeus,  rubricrooeuSf  luHpinniSf  dklorocephalus,  chiliUcus,   chalyi<gu*f 
ckro90mu$,  xcmooephaluSf  plumbwlus,  lacertosus,  ahumardiy  bUnm%m$, 
ft  Teeth  without  evident  grinding  surface. 

a.  Teeth  with  the  edges  serrate ;  scales  closely  imbricated cercostiffma, 

aa.  Teeth  not  serrate;  scales  loosely  imbricated,  scarcely  higher  than  long. 
b.  Dorsal  fin  inserted  directly  over  the  ventrals;  anal  rays  7-9;  eye  very 
large;  scales  large  CEpisbma"  Cope  &  Jordan). 

ariommuBf  scahriceps,  jejunuSf  leuciodua, 

hh.  Dorsal  inserted  behind  ventrals altipinniSy  amdlnliSf  megalopi* 

**  Scales  small,  about  55  in  the  lateral  line bitittaiuBf  timpanogemns. 

$$  Anal  fin  more  or  less  elongate,  its  rays  tO-14. 

0.  Scales  comparatively  small,  more  or  less  closely  imbricated,  and  with 
the  exposed  edges  deep,  as  in  CodowM  and  Luxilua;  scales  in 
front  of  dorsal  small ;  teeth  with  grinding  surface  more  or 
less  developed.    (Lythrurus  Jordan.) 
d.  A  black  spot  at  base  of  dorsal  in  front. 

c!fanooephalu8f  atripes,  dipl€emiu8j  ardens,  punctulaUu, 

dd,  A  black  spot  at  the  upper  anterior  part  of  dorsal rubripinidi, 

ddd.  No  distinct  black  spot  on  the  dorsal. 

e.  Body  short  and  deep belhu, 

ee.  Body  slender  and  elongate maivHtiuSf  linu. 

ce.  Scales  comparatively  large,  not  higher  than  long,  and  not  closely  im- 
bricated ;  scales  in  front  of  dorsal  large ;  teeth  without  grind- 
ing surface.    (Minnilus.) 

/.  Anal  fin  long,  with  about  14  rays oligaspii, 

ff.  Anal  fin  moderate,  its  rays  10  or  11. 

g.  Scales  above  lateral  line  in  about  9  series umhratiUi. 

gg.  Scales  above  lateral  line  in  5-7  series. 
h.  Ventral  fins  reaching  beyond  middle  of  dorsaL 

eoepticMf  phoiogeniSy  ielescopus^  stilbius,  peroohramus,  ru- 
helJus,  dinemtiSj  rubri/rons,  Jemezanus, 
hh.  Ventral  fins  scarcely  reaching  beyond  front  of  dorsaL 

micropteiyz, 
$  Anal  fin  short,  its  rays  7-9  (rarely  10). 

•  Scales  large,  35-50  in  the  lateral  line. 

t  Teeth  with  the  grinding  surface  more  or  less  developed. 

t  Species  attaining  a  large  size,  with  the  scales  along  the  flanks  nearly 
twice  as  deep  as  long,  and  so  closely  imbricated  that  the  exposed  sur- 
faces are  very  narrow ;  back  elevated  and  convex  in  the  adult  male; 
the  lower  jaw  included;  dorsal  fin  inserted  directly  opposite  ventrals. 
(Luxilus  Raf.») 
960.  m.  comntas  (Mitchill)  J.  &  Q.— Shiner;  Redfin;  Dace, 

Body  elongate  in  the  young,  in  the  adult  short,  compressed,  with 

the  anterior  dorsal  region  much  swollen  and  gibbous.    Head  rather 

heavy,  compressed,  rounded  between  the  eyes,  the  snout  bluntish. 

Mouth  moderate,  nearly  horizontal,  the  jaws  nearly  equal,  the  lower 

somewhat  included.     Eye  moderate,  4-5  in  head,  maxillary  scarcely 

•  Eafinesque,  Ichth.  Oh.  185iO,  47 :  tj^Luxil%9  6hry90cephiUu9Bs£,=Cgpr%nu9oomutu» 
Mitch.    (From  Latin  «ux,Ught  =  " Shiner".)    (=  Hypaitepw  Baird.)  . 
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reaching  front  of  eye,  the  premaxUlaries  below  the  level  of  the  eye. 
Scales  always  deeper  than  long  on  the  flanks,  becoming  extremely 
so  in  the  adult.  Lateral  line  decurved.  Dorsal  moderate,  inserted 
directly  over  the  ventrals  in  the  young,  thrown  somewhat  backward  in 
the  adult  by  the  growth  of  the  postoccipital  region.  Pectorals  barely 
or  not  reaching  ventrals,  the  latter  about  to  vent.  Begion  in  front  of 
dorsal  typically  with  about  23  scales.  Coloration  dark  steel-blue  above; 
the  scales  with  dusky  edges,  the  bases  also  dusky;  a  gilt  line  along  the 
back  and  one  along  each  side,  these  distinct  only  when  the  flsh  is  in  the 
water ;  belly  and  lower  part  of  the  sides  silvery,  or  bright  rosy  in  spring 
males ;  dorsal  flu  somewhat  dusky ;  other  flns  plain ;  the  lower  fins  all 
rosy  in  spring  males ;  head  dark  above ;  a  dark  shade  behind  scapula ; 
lower  jaw  and  region  in  front  of  dorsal  to  the  tip  of  the  snout  covered 
with  small  tubercles  in  spring  males ;  female  and  young  fishes  are  plain 
olivaceous  above  and  silvery  below.  Head  4J;  depth  3J,  varying  much 
with  age.  D.  8 ;  A.  9 ;  scales  0-41-3 ;  teeth  2,  4-4,  2,  with  rather  nar- 
row grinding  surface.  L.  5-8  inches.  Entire  region  east  of  the  Rocky 
Mountains  excepting  the  South  Atlantic  States  and  Texas;  almost 
everywhere  the  most  abundant  fish  in  small  streams.  Its  variations 
are  great  The  following  forms  are  worth  distinguishing  by  name. 
Var.  i^bbas  Cope. 

Sixteen  scales  before  the  dorsal  fin.  Anterior  dorsal  region  in  the 
males  extremely  short  and  swollen ;  the  base  of  the  dorsal  therefore 
very  oblique.    Michigan  to  Kentucky ;  common. 

(Hyp»ilepi§  comutus  gibbus  Cope,  Proo.  Acad.  Nat.  Sci.  Phila.  1867,  158.) 
Var.  froD talis  Agassiz. 

Fifteen  to  eighteen  scales  in  front  of  dorsal.  Head  heavy.  Body 
le.ss  gibbous  than  in  the  preceding.    Great  Lake  Eegion,  etc. 

(Leuciscus  frontalis  and  gracilis  Agassiz,  Lake  Superior,  368,  370.) 
Yar.  ceraslnas  Cope. 

Sixteen  scales  before  dorsal ;  scales  6-40-3.  Head  4  in  length.  Eye 
large,  3^  in  head.  Colors  very  brilliant,  in  high  coloration  entirely  red. 
Boanoke  Eiver. 

(H^psilepis  comutus  oerasinus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867,  159.) 
Yar.  cornntas. 

Above  described.  The  scales  22-25  in  front  of  dorsal  fin.  Every- 
where abundant. 

{Cgprintu  eomuius  Mitcbill,  Amer.  Month.  Mag.  i,  324:  Hijpsilepis  comutus  Cope, 
Proc.  Acad.  Nat.  Sci.  Phila.  1867, 158 :  Plargyrus  typicusand  botcinani  Girard,  Proc.  Acad. 
Nat,  Sci.  Phila.  1856,  196:  Plargyrus  argentatus  Girard,  1.  o.  212:  Leuciscus  oomuttis 
Giinther,  vii,  249:  LuxUus  chrysooepkalus  Raf.  Ichth.  Oh.  1820,  47.) 
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Var.  cyaneas  Copo. 

Scales  of  the  dorsal  and  ventral  regions  very  small,  31-40  in  front  of 
the  dorsal  fin.  Scales  10-40-4.  Coloration  extremely  dark ;  blue-black 
above ;  fins  chiefly  black.    Lake  Superior. 

{Hi/psUepis  oomutus  cyaneu9  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867,  160.) 

961.  HI.  selene  Jordan. 

Body  elongate,  compressed.  Head  short  and  stout,  rounded  above. 
Mouth  terminal,  oblique,  the  lower  jaw  included.  Muzzle  blunt  and 
short.  Eye  very  large,  3  in  head,  wider  than  snout  and  than  interor- 
bital  space.  Dorsal  fin  very  high.  Lateral  line  little  decurved.  Bright 
steel-blue  above,  with  a  very  distinct  silvery  band  overlying  a  plum- 
beous shade ;  a  dark  spot  at  base  of  caudal )  a  dark  vertebral  line ; 
cheeks,, belly,  and  iris  white ;  fins  plain,  probably  red  in  spring.  Head 
4^ ;  depth  4^.    Scales  4-40-3 ;  teeth  2,  4-4,  2.    Lake  Superior. 

(XttxiZiM  9clme  Jordan,  BaU.  U.  S.  Nat.  Mus.  x,  60,  1877.) 

U  Species  of  moderate  size,  with  the  scales  short  and  deep,  bat  less  closely  imbricated 
than  in  the  preceding;  body  elongate,  not  much  elevated;  mouth  large, 
oblique,  the  lower  jaw  projecting;  dorsal  fin  inserted  behind  ventrals. 

909*  IVI*  COCCOffenis  (Cope)  SordaiTi.-'Red-ckeelced  Shiner, 

Body  elongate,  compressed,  not  at  all  elevated.  Head  straight  and 
rather  pointed.  Mouth  large,  very  oblique,  the  premaxillary  nearly  on 
a  level  with  the  pupil,  lower  jaw  projecting  beyond  upper,  maxillary 
reaching  past  front  of  eye.  Eye  very  large,  3  J  in  head.  About  20  scales 
in  front  of  the  dorsal  fin.  Back  olivaceous ;  the  scales  dark-edged ; 
belly  and  sides  silvery,  rosy  in  spring  males ;  a  dusky  scapular  band ; 
a  scarlet  bar  like  a  brand  down  the  line  of  the  preoperclej  muzzle  and 
upper  lip  red;  a  red  axillary  spot ;  outer  half  of  dorsal  black,  lower  half 
yellowish  5  outer  part  of  caudal  dusky,  base  paler  5  a  faint  lateral  streak 
and  a  dark  vertebral  line ;  lower  fins  white ;  snout  swollen  and  tubercu- 
late  in  spring  males;  females  silvery,  with  only  traces  of  red  markings. 
Head  4 ;  depth  4J.  Scales  7-42-3 ;  teeth  2,  4-4,  2.  L.  6  inches.  Cum- 
berland to  Savannah  Elvers ;   abundant  in  the  mountain  streams. 

(Hypsilepis  ooccogenia  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867, 160 :  Leucieous  coccogenii 
GQnthor,  vU,  253.) 

968.  IVI.  zonisUns  Jordan. 

Body  rather  stout,  compressed,  the  back  somewhat  elevated,  the 
form  that  of  a  young  Minnilus  comutus.  Head  heavy,  broad  and  flattish 
above,  the  profile  evenly  descending.  Mouth  large,  but  smaller  than 
in  coocogeniSy  oblique,  the  jaws  about  equal,  the  upper  lip  opposite  the 
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middle  of  the  eye,  the  maxillary  reachiDg  the  front  of  orbit.  Eye  very 
large,  longer  than  snout,  3J  in  head.  Scales  not  very  closely  imbricated ; 
17  scales  in  front  of  dorsal.  Lateral  line  strongly  decurved.  Fins  mod- 
erate, pectorals  scarcely  reaching  ventrals.  Steel-blue  above ;  sides  with 
considerable  coppery  lustre ;  dorsal  fin  with  a  sharp  jet-black  horizontal 
bar  about  half  way  up,  reddish  in  young  fishes,  the  tips  of  the  fin  some- 
what milky,  the  base  pale ;  a  round  black  spot  nearly  as  large  as  the 
eye  at  the  base  of  the  caudal ;  anal  fin  plain ;  caudal  fin  dull  ferruginous 
red,  pale  at  base  as  in  M.  coccogeniSj  milky  at  tip )  back  and  sides  with 
gilt  lines,  as  in  M.  comutus,  the  former  becoming  dark  after  death ;  a 
faint  red  bar  down  the  cheeks  as  in  Jf.  coccogenis;  a  dark  humeral  bar^ 
males  with  the  snout  tuberculate ;  females  plain,  so  much  resembling 
Cliola  eurystomaj  from  the  same  waters,  that  the  two  species  have  been 
confounded.  Head  3^;  depth  3§.  Scales  7-40-3;  teeth  2,  4-4,  2,  with 
very  narrow  grinding  surface  on  one  or  two  of  them.  L.  4  inches. 
Chattahoochee  Eiver,  the  typical  examples  fi-om  Suwannee  Creek. 

{Codoma  eurysUma  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mas.  xii,  42,  1878,  excl.  syn. 
{not  Photogenia  euryetamus  Jordan):  Luxilua  zanistiue  Jordan,  Proc.  U.  S.  Nat.  Miis. 
1879,239.) 

tU  Specie*  of  small  size,  with  the  scaler  not  ranch  deeper  than  long,  less  closely  im- 
bricated ;  body  oblong  or  elongate,  little  elevated ;  mouth  moderate,  oblique 
or  horizontal;  dorsal  fin  inserted  close  behind  ventrals;  nuptial  colors  com- 
monly brilliant.    iAlbumop8  Grd.*) 

964.  HI.  rosens  Jordan. 

Body  short  and  stout,  little  compressed.  Head  rather  short,  thick, 
bluntly  rounded.  Mouth  moderate,  slightly  oblique,  the  jaws  about 
eqnaL  Eye  large,  nearly  3  in  head,  about  equal  to  muzzle,  a  little  less 
than  the  broad  interorbital  space.  Fifteen  scales  before  dorsal  fin ;  dor- 
sal fin  high,  directly  over  ventrals.  Olivaceous  j  scales  dark-edged  5  a 
broad  plumbeous  lateral  band }  lips  black ;  a  dark  caudal  spot ;  a  dark 
vertebral  line ;  anal  region  dusted  with  dark  points }  cheeks  and  belly 
silvery ;  males  with  the  dorsal,  anal,  caudal,  and  pectoral^  mostly  rosy 
red ;  iris,  top  of  head,  and  tip  of  snout  red.  Head  3|  5  depth  4 J.  Scales 
6-38-5 ;  teeth  2,  4-4,  2.    L.  2^  inches.    Kotalbany  Eiver,  Louisiana. 

{Luxilus  roaeus  Jordan,  Bull.  U.  S.  Nat.  Mns.  x,  Gl,  1877.) 

9(i5.  m.  rulrricroceus  (Cope)  J.  &  G.^Bed  Fall-fish, 

Body  moderately  elongate,  somewhat  compressed.  Head  compara- 
tively long  and  rather  pointed.  Mouth  rather  large,  oblique,  the  jaws 
about  equal.    Eye  large,  as  long  as  snout,  3J  in  head,  premaxillary 

*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  194 :  type  Alburnopa  hlennius  Grd.  (4i- 
Imrmus;  «^,  appearance.)    {=  Hydrophlox  3 oi,) 
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rather  below  pupil,  maxillary  reaching  beyond  fW)nt  of  orbit.  Lateral 
line  somewhat  decurved.  Nineteen  scales  in  front  of  dorsal.  Dorsal  in- 
serted somewhat  behind  ventrals.  Females  plain  olivaceous.  Males 
dark  steel-blue,  a  dark  lateral  baud  of  coaly  punctulations,  which  is 
usually  distinct  on  the  anterior  part  of  the  body,  and  passes  through 
the  eye  around  the  snout ;  fins  all  rich,  clear  red,  the  dorsal  crimson, 
the  caudal  pink,  the  lower  fins  scarlet  j  head  pale  red,  the  lower  jaw 
flushed  as  if  bloody  5  eyes  bluish  or  flushed  with  red ;  a  lustrous  streak 
along  sides;  silvery  below.  In  high  coloration  the  whole  body  is  more 
or  less  red.  Males  with  the  head  and  antedorsal  region  dusted  with 
fine  white  tubercles.  Head  4;  depth  4 J.  D.  8;  A.  9;  scales  7-38-3; 
teeth  2,  4-4,  2,  the  edges  of  the  grinding  surface  often  serrate.  L.  2J 
inches.  Headwaters  of  the  Tennessee  and  Savannah  Eivers.  A  sur- 
passingly beautiful  little  fish,  abounding  in  rock-pools  at  the  foot  of 
cascades. 

( Hybopsis  rHbrioroceus  Cope,  Jonrn.  Acad.  Nat.  ScL  Pbila.  1868, 231 :  Hjfdrophlox  rubri- 
CTOceus  Jordan  &,  Brayton,  Bull.  U.  S.  Nat.  Mas.  xii,  32,  1878.) 

SI66.  IVI.  iQtipinnlfi  Jordan  &  Brayton. 

Body  stout  and  rather  strongly  compressed,  the  dorsal  region  some- 
what elevated,  the  outline  of  the  back  sloping  each  way  from  the  dorsal 
fin.  Head  short  and  rather  deep,  broad  and  flattish  above,  the  muzzle 
moderately  rounded.  Eye  rather  large,  3|  in  head.  Mouth  rather  large, 
but  smaller  than  in  the  preceding,  quite  oblique,  the  maxillary  reaching 

to  orbit    Mandible  included.    Eighteen  scales  in  front  of  dorsal.    In 
« 
life   clear  olive,  with  very  intense  green  dorsal  and  vertebral  lines ;  an 

intense  metallic  blackish  band  along  sides ;  below  this  the  sides  are 

bright  silvery ;  the  whole  body  in  the  males  bright,  clear  red,  the  color 

of  red  berries;  fins  all  bright  golden" yellow;  tip  of  lower  jaw  black. 

Head  4|;  depth  4i.    D.  8;  A.  8;  scales  7-40-3;  teeth  2,  4-4,  2.    L.  S 

inches.    Oconee  Eiver,  Georgia. 

(Hydrophlox  luUpinnU  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mas,  xii,  36,  1878.) 

267.  HI.  chlorocephalns  (Cope)  Jor.  &  Oilb. 

Body  stout,  with  deep  caudal  i)eduncle.  Head  broad,  with  descend- 
ing muzzle.  Mouth  oblique,  the  maxillary  reaching  beyond  line  of  orbit, 
premaxillary  opposite  lower  margin  of  pupil.  Eye  large,  3  in  head. 
Interorbital  space  greater  than  muzzle.  Lateral  line  moderately  de- 
curved.  Sixteen  scales  in  front  of  dorsal.  Color  olivaceous,  every- 
where dusted  with  blackish  specks,  which  form  a  lateral  band,  which 
terminates  in  a  dusky  spot  at  base  of  caudal;  green  vertebral  and  lat- 
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eral  lines ;  top  of  head  and  upper  portion  of  cheeks  metallic  green  5 
maleB  with  the  belly  dark  crimson,  the  whole  body  more  or  less  flashed ; 
snout  and  antedorsal  region  tuberculate ;  fins  plain.  Head  4 ;  depth 
5.  D.  8 ;  A.  8 ;  scales  6-39-3 ;  teeth  2,  4-4,  2  (1,  4-4,  1,  according  to 
Cope,  but  we  find  2, 4-4, 2  in  numerous  specimens).  L.  2^  inches.  San  tee 
Basin,  in  North  and  South  Carolina. 
(HybopHs  chlorocephalus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 461.) 

968.  HI.  clftiliticas  (Cope)  J.  <&  G. 

Aspect  more  clupeoid.  Head  broad  behind.  Occiput  convex.  Muz- 
zle acuminate,  greater  than  interorbital  width.  Eye  large,  3  in  head, 
longer  than  muzzle,  maxillary  extending  beyond  anterior  rim  of  orbit, 
premaxillaries  opposite  middle  of  pupil.  Lat^al  line  strongly  decui*ved. 
Dorsal  fin  smalL  Olivaceous ;  dorsal  scales  brown-edged  5  sides  and 
below  pure  white;  males  with  the  lips  vermilion;  a  vermilion  band 
through  dorsal  and  5ne  through  anal  fin.  Head  4  5  depth  6 J.  D.  8  5 
A.  8 ;  scales  7-30-2 ;  teeth  2,  4-4, 2.  L.  2  inches.  Yadkin  River,  North 
Carolina.    {Cope.) 

{Eyhopns  chiliiicuB  Cope,  Proc.  Amer.  PhU.  Soc.  Phila.  1870, 462.) 

S69.  M.  chalybaeas  (Cope)  J.  <&  G. 

Body  moderately  elongate,  with  rather  abruptly  elevated  back  and 
slender  caudal  peduncle.  Head  flat  above,  rather  narrow,  muzzle 
rather  pointed.  Mouth  oblique,  the  lower  jaw  rather  the  longer.  Lat- 
eral line  decurved.  Eye  large,  3  in  head.  Eighteen  scales  in  fix)nt  of 
dorsal.  Brownish  above ;  a  broad,  black,  shining  lateral  band  from 
muzzle  to  base  of  caudal;  a  light  band  above  it  on  the  muzzle;  belly 
straw-colored,  bright  orange  in  spring  males;  fins  plain.  Head  3^. 
D.  8;  A.  8;  scales  6-35-3;  teeth  2,  4-4,2.  L.  3  inches.  Delaware 
River,  probably  the  smallest  of  the  genus.    (Cope.) 

(  Hybopsis  chalybcBus  Cope,  Cypr.  ^enn.  1866. 383. ) 
970.  HI.  chrosomns  Jordan. 

Form  chubby,  little  compressed,  the  back  somewhat  elevated,  cau- 
dal peduncle  not  much  contracted.  Head  rather  large,  rounded  above, 
the  snout  somewhat  pointed.  Mouth  moderate,  oblique,  the  upper  jaw 
the  longer.  Eye  3J  in  head,  as  long  as  muzzle.  Scales  everywhere  large, 
16  before  the  dorsal  fin.  Lateral  line  little  decurved.  Clear  hyaline 
green  in  life,  with  blue  reflections;  belly,  etc.,  clear  silvery;  a  scarlet 
bar  across  dorsal,  anal,  and  base  of  caudal ;  a  narrow  scarlet  band  from 
upper  edge  of  oi)ercles  straight  to  caudal ;  belftw  this  a  silvery  band ;  a 
row  of  black  dots  along  the  lateral  Une,  forming  a  small,  distinct  spot  at 
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base  of  caudal  5  top  of  head  and  vertebral  line  golden.  Snoat  tubercu- 
late  in  males.  Head  4^;  depth  5.  D.  8;  A.  8;  scales  5-^7-3;  teeth 
2y  4-4, 2.  L.  2^  inches.  Alabama  Basin ;  very  abundant  in  clear  streams. 
A  graceful  little  fish. 

( HyhoptischrosomHS  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 333:  HydropMox  ckro9amn$ 
Jordan  &,  Bray  ton,  1.  o.  49.) 

971.  M.  xnnocephalns  Jordan. 

Body  rather  short  and  deep,  with  thick  caudal  peduncle ;  back  wide, 
not  elevated.  Head  large,  flattish  and  broad  above,  the  snout  rounded. 
Mouth  large,  oblique,  the  jaws  nearly  equal.  Eye  very  large,  2J  in 
head.  Lateral  line  somewhat  decurved.  Thirteen  scales  in  front  of  the 
dorsal.  Dorsal  fin  slightli^behind  ventrals.  Dark  olivaceous  above,  the 
scales  being  extensively  dark -edged  ;  a  dark  band  along  the  sides  of  the 
caudal  peduncle,  which  vanishes  in  black  points  along  the  sides  of  the 
body,  reappearing  on  the  head  and  passing  around  the  snout ;  a  dusky 
blotch  at  base  of  caudaL  Males  without  red  markings,  the  snout  swollen 
and  tuberculate  in  the  spring.  Head  4};  depth  5.  D.  8;  A.  7;  scales 
5-38-3 ;  teeth  2,  4-4,  2.    L.  2f  inches.    Georgia  to  Mississippi. 

(Hyhopsia  xamocephalus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 334.) 

d79.  IVI.  plambeolns  (Cope)  J.  &  G. 

Body  oblong,  compressed,  the  back  somewhat  arched.  Mouth  oblique, 
the  lower  jaw  slightly  longer  than  the  upper.  Fins  short.  Eye  large, 
2}  in  head.  Silvery,  with  bluish  reflection ;  top  of  head  dusky ;  a  dark 
spot  at  base  of  caudal.  Head  4^^ ;  depth  45.  D.  8  5  A.  9  5  scales  6-39-3; 
teeth  2,  4-4,  2.    L.  3  inches.    Saginaw  River.    {Cope.) 

(Albumops  plumheolus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 282.) 

273.  M.  lacertosns  (Cope)  J.  &  G. 

Body  stout.  Head  broad  and  deep.  Mouth  wide,  the  lower  jaw  pro- 
jecting. Eye  large,  3 J  in  head,  equal  to  muzzle  and  to  width  of  inter- 
orbital  space.  Maxillary  not  reaching  the  line  of  the  orbit.  Scales 
large,  only  6  above  the  lateral  line.  Silvery ;  dorsal  region  dusky  5  no 
red.  Head  4.  Teeth  2,  4-4,  2.  L.  4J  inches.  Headwaters  of  Tennes- 
see River.    {Cope.) 

(Hyhopsia  laoertoaua  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1868, 232.) 

974.  in.  shamardi  (Grd.)  Jor.  &  Gilb. 

Body  moderately  elongate.  Snout  subconical,  not  strongly  decurved. 
Mouth  rather  large,  obl^ue,  the  lower  jaw  included,  maxillary  reach- 
ing firont  of  eye,  upper  lip  above  the  level  of  the  lower  border  of  eye. 
Dorsal  over  ventrals.    Eye  large,  34  in  head.    Olivaceousj  sides  silvery; 
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fins  plain.     Head  4^;   depth  4^.    D.  8;  A.  8;  scales  5-40 1-3.     L.  3^ 
inches.    Arkansas  River.     (Girard.) 

(Alburnops  shumardi  and  illecebrosits  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  194, 
and  U.  S.  Pac.  R.  R.  Surv.  x,  261, 262.) 

d75.  M.  blennius  (Grd.)  J.  &  G. 

Body  moderately  elongate.  Head  moderate,  the  snout  short  and 
strongly  convex,  ^o  that  the  mouth  is  nearly  horizontal,  the  upper  lip 
being  below  the  level  of  the  eye,  lower  jaw  shorter  than  upper,  max- 
illary extending  beyond  front  of  eye.  Dorsal  directly  over  ventrals, 
nearer  snout  than  caudal.  Scales  deeper  than  long.  Lateral  line  de- 
curved.  Head  4J;  depth  4 J.  1).  8 ;  A.  7 ;  scales  6-40 1-;^.  L.  3^  inches. 
Arkansas  River.    (CHrard,) 

{Alburnops  biennis  Grd.  Proc.  Arad.  Nat.  Sci.  Phila.  1856,  194,  and  U.  S.  Pac.  R.  R. 
Surv.  X,  261.) 

ft  Teetli  without  evident  grinding  surface. 

a.  Teeth  with  the  edges  serrate ;  scales  closely  imbricated. 

976.  HI.  cercostiffma  (Cope)  J.  <&  G. 

"  Teeth  2, 4-4, 2,  with  sharp,  serrate  edges  (without  grinding  surfafee). 
Dorsal  fin  inserted  2  scales  behind  that  above  insertion  of  the  ventrals. 
Dorsal  line  compressed,  elevated,  rising  regularly  from  end  of  muzzle. 
Cranium  convex  above.  Muzzle  narrowed  in  proportion,  slightly  over- 
hanging mouth.  Eye  4^  in  length  of  head,  1 J  in  length  of  muzzle,  and 
2  in  interorbital  width.  End  of  maxillary  opposite  posterior  margin  of 
nares.  Ventral  outline  less  curved  than  dorsal.  Caudal  peduncle 
rather  stout.  Isthmus  narrow.  Scales  rather  elevated,  8-39-3.  Lat- 
eral line  gently  decurved  over  ventrals..  Head  44  in  length  to  origin  of 
caudal,  J  scale  less  than  depth  at  dorsal.  The  pectorals  nearly  readh 
the  ventrals,  and  the  latter  attain  the  vent.  Radii:  D.  8;  A.  85  the 
longest  (anal)  ray  four  thirds  its  buvse  and  three -sevenths  distance  to 
longest  fulcrum  at  origin  of  caudal.  Total  leu<rth  ^  inches.  Color 
bright  olive  above,  without  line  or  spot  5  below  and  sides,  from  fifth  row 
of  scales  above,  golden  silvery ;  all  the  fins,  except  the  pectorals,  with 
white  pigment  at  their  bases,  without  markings;  a  large,  round  black 
spot  at  base  of  caudal."  Pearl  River,  Mississippi.  (Cope,)  The  num- 
ber of  teeth  in  the  inner  row  as  above  described  renders  it  necessary 
for  us  to  refer  this  fish  to  the  genus  Minnilm.  Its  affinities,  however, 
are  evidently^ with  Gliola,  and  the  recorded  dentition  may  be  abnormaL 

{Cyprinella  ceroostigma  Cope,  Proc.  Acad.  Nat  Sci.  Phila.  1867, 157.) 
««.  Teeth  not  serrate;  scales  loo.sely  imbricated,  scarcely  higher  than  loug. 

6.  Doraal  fin  inserted  directly  over  the  ventrals;  anal  rays  7-9;  eye  very  large; 
scales  large.    ( * '  Episema "*  ( 'ope  &  Jordan. ) 

*  Name  preoccupied. 
Bull.  Nat.  Mus.  No.  16 13  r^^^^l^ 
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•W.  in.  ariomilias  (Cope)  Jot,— Big-eyed  Shiner. 

Body  stout,  moderately  elevated,  somewhat  compressed.  Head 
heavy,  broad  above,  the  snout  moderate,  somewhat  decurved.  Mouth 
moderate,  oblique,  the  jaws  equal,  the  upper  lip  on  the  level  of  the  pu- 
pil, the  maxillary  reaching  the  front  of  the  eye.  Eye  very  large,  2|  in 
head,  much  longer  than  snout,  larger  than  in  any  other  of  the  Ameri- 
can Cyprinidcd,  Fins  moderate,  the  dorsal  almost  directly  opposite 
ventrals.  Scales  large,  15  in  front  of  the  dorsal.  Lateral  line  much  de- 
curved.  Olivaceous  j  scales  above  dark-edged ;  sides  and  below  bright 
silvery ;  no  red.  Head  3}  j  depth  4J.  D.  8 ;  A.  9 ;  scales  6-39-2 ;  teeth 
2,  4-4,  2.    L.  5  inches.    Ohio  Yalley.    A  handsome  species. 

{Photogenia  ariommus  Cope,  Cypr.  Penn.  1866, 378 :  Cliola  ariomma  Jordan,  Man.  Vert. 
ed.2,29a) 

978.  HI.  scabriceps  (Cope)  Jor. 

Body  rather  stout,  little  compressed,  the  back  slightly  elevated. 

Head  rather  short  and  broad,  the  muzzle  bluntish,  somewhat  decurved. 

Mouth  rather  smaU,  terminal,  oblique,  the  maxillary  reaching  front  of 

orbit.    Lateral  line  not  much  decurved.    Fins  rather  small.    Eye  large, 

3  in  head.     Color  plain  olivaceous;   scales  dark-edged  above;   sides 

white,  with  a  lateral  band  formed  of  dusky  specks,  this  band  running 

through  the  eye  around  the  snout.      Males    tuberculate  in  spring. 

Smaller  than  M.  ariommus  and  less  silvery.     Head  4 ;  depth  4^.     D.  8; 

A.  8 ;  scales  (>-3a-3 ;  2,  4-4,  2.    Ohio  Valley. 

(Fhotogvnis  aoabrioepa  Cfv^Qy  Proc.  Acad.  Nat.  Sci.  Phiia.  1867,  166:  Cliola  Bcabricepi 
Jordan,  Man.  Vert.  ed.  2, 298. ) 

Si79.  mw  Jejanns  (Forbes)  Jor.  <&  GUb. 

Body  rather  slender.  Head  flattish  above,  the  snout  blunt  and 
rounded.  Mouth  rather  large,  oblique.  Eye  rather  large,  3§  in  head, 
equal  to  snout,  less  than  interorbital  space.  Dorsal  over  ventrals. 
Sixteen  scales  before  dorsal.  Color  pale,  with  a  broad  silvery  lateral 
baud  overlying  a  plumbeous  shade;  dorsal  sometimes  punctulate. 
Head  4;  depth  4§.  D.  8;  A.  7;  scales  5-^7-^;  teeth  2,  4-4,  1.  L.  3 
inches.    Illinois  River. 

{Episema  jejuna  Forbes,  BaU.  Ills.  Lab.  Nat.  Hist,  ii,  60,  1878.) 

990.  RI.  lenciodus  (Cope)  Jor. 

Body  rather  slender.  Muzzle  rounded  in  profile.  Mouth  oblique, 
the  mandible  not  projecting.  Lateral  line  nearly  straight.  Twelve 
rows  of  scales  in  front  of  the  dorsal  fin.  Olivaceous;  scales  above 
dark-edged ;  sides  silvery,  with  a  purple  band ;  a  black  spot  at  ba«e  of 
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maxillary  extending  to  beyond  the  front  of  eye.  Olivaceous;  sides 
Bilvery;  no  black  caudal  spot.  nead4J5  depth  4^.  D.  8;  A.  9;  scales 
probably  as  in  the  preceding.    L.  2^  inches.    Eivers  of  Texas.    ( Oirard.) 

{AWumus  megalops  and  socius  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1856,  193:  Albur- 
nellua  megalops  and  socius  Girard,  U.  S.  Mex.  Bound.  Surv.  lohth.  52.) 

••Scales  small,  about  55  in  the  lateral  line. 

*.j§4.  HI.  biviUata<i  (Cope)  J.  &  G. 

Body  stout,  the  dorsal  region  arched.  Muzzle  narrow,  not  promi- 
nent, very  obtusely  descending.  Mouth  horizontal,  the  maxillary  reach- 
ing the  front  of  the  orbit.  Eye  4  in  head,  narrower  than  the  flat  inter- 
orbital   space.     Dorsal  inserted    slightly  behind  ventrals:    pectorals 
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reaching  only  half  way  to  ventiuls.  Color  silvery;  the  scales  punctate 
with  blackish;  a  dark  band  from  the  shoulders  to  the  base  of  caudal; 
another  from  the  end  of  the  muzzle,  across  operculum,  to  base  of  anaL 
Head  4§;  depth  4.  D.  8;  A.  7;  scales  12-53-11;  teeth  2,  4-4,  2.  L.  3 
inches.     Warm  Springs,  Utah.     (Cope.) 

(HybopHs  hirittatus  Cope,  Hayden's  Geol.  Surv.  Terr,  for  1871,  1872,  474.) 
38ft.  HI.  Umpanoffeinsis  (Cope)  J.  &,  G. 

Body  stout,  rather  compressed.  Head  heavy.  Mouth  oblique.  Bye 
longer  than  muzzle,  3J  in  head.  Dorsal  fin  slightly  in  front  of  ven- 
trals;  pectorals  not  reaching  to  ventrals,  the  latter  reaching  vent 
Lateral  line  more  or  less  incomplete  (in  the  typical  examples,  which  are 
all  young;  it  is  probably  complete  in  the  adult).  Color  brownish;  the 
scales  finely  dusted  with  black  points;  a  plumbeous  lateral  streak; 
cheeks  silvery;  fins  dusky.  Head  3|;  depth  4;  scales  13-52-6;  teeth 
2,  4-4,  2.  L.  2  inches.  Streams  of  Utah.  {Cope.)  This  species  and 
the  preceding  are  perhaps  young  Squalii. 

{Hyhopsia  timpanogensis  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  134:  Hyhopsin  tm- 
panogensia  Cope  &  Yarrow,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  6.54.) 

c  Scales  comparatively  small,  more  or  less  closely  imbricated,  and  with  the  exposed 
edges  deep  (as  iu  Codoma  and  Luxilus) ;  scales  in  front  of  dorsal  small ;  teeth 
with  the  grinding  snrface  more  or  less  developed.     {Lythrurua  Jordan.*) 
d.  A  black  spot  at  base  of  dorsal  in  front. 

'9§6.  M.  cyanocephalus  (Copelaud)  Hay.— i7oy«  Red-fish, 

Body  short,  stout,  chubby,  moderately  compressed.  Dorsal  outline 
elevated,  the  axis  of  the  body  being  half  nearer  the  ventral  outline 
than  the  dorsal.  Caudal  peduncle  short,  not  contracted,  the  form  re- 
8embling  that  of  Pimephales.  Head  very  short,  deep,  its  greatest  depth 
three-fourths  its  length.  Snout  blunt,  shorter  than  eye.  Mouth  large, 
very  oblique,  lower  jaw  projecting,  maxillary  reaching  to  border  of  eye. 
Eye  liirge,  3^  in  head,  not  so  wide  as  the  interorbital  space.  Fins  large. 
Dorsal  well  behind  ventrals,  its  longest  ray  about  as  long  as  head ;  pec- 
torals not  reaching  ventrals,  the  latter  to  anal.  Scales  small,  much 
crowded  anteriorly.  Lateral  line  strongly  decurved.  Dorsal  scales 
small;  thoracic  region  mostly  naked.  Coloration  dark  bluish  above; 
sides  not  silvery.  Males  in  spring  profusely  covered  with  small  tuber- 
cles; the  sides  and  fins  clear,  bright  red;  the  back,  and  especially  the 
top  of  the  head,  of  a  clear  glaucous  blue.  Dorsal  fin  in  both  sexes  with 
a  large  black  spot  at  the  base  of  its  anterior  rays,  this  spot  about  as 

*  Jordan,  Man.  Vert.  1876,  272:  type  SemotUua  diplemiue  Raf.  {XvBpov,  blood; 
^vpdf  talL) 
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large  as  the  eye;  dorsal,  anal,  and  ventrals  blackish  at  tip.  Head  4^; 
depth  4.  D.  8;  A.  12;  scales  9-46-4;  teeth  2,  4-4,  2.  L.  2|  inches- 
Elvers  of  Southern  Wisconsin,  etc. 

(Lythrurua  cyanocephalus  Copoland,  Proc.  Acad.  Nat.  Sci.  Pbila.  1877,  70.) 
9§7«  M.  atripes  (Jordan)  Hay. 

Bod3'  moderately  elongate,  very  strongly  compressed  and  elevated. 
Head  comparatively  pointed.  Mouth  rather  large,  quite  oblique,  the 
maxillary  reaching  to  the  front  of  eye;  lower  jaw  projecting.  Eye 
small,  shorter  than  muzzle,  4  in  head.  Scales  closely  imbricated, 
crowded  anteriorly.  Lateral  line  strougly  decurved.  Dorsal  fin  be- 
ginning midway  between  ventrals  and  anal,  high  anteriorly;  pectorals 
not  quite  reaching  ventrals;  the  latter  to  vent,  Coloration  of  body- 
dark  bluish,  without  traces  of  vertical  bars;  sides  not  silvery,  the  scales 
dusted  with  dark  punctulations;  dorsal  with  the  usual  black  spot  at 
base  in  front,  smaller  than  in  the  other  species;  a  black  bar  crosses  its 
ui)per  part;  anal  colored  like  the  dorsal,  the  markings  paler;  ventral 
fins  dusky.  Males  profusely  tuberculate,  and  doubtless  red  in  spring* 
Head  4^;  depth  4.  D.  7;  A.  11;  scales  9-52-5;  teeth  2,  4-4,  2.  L.  S 
inches.  Southern  Illinois.  This  species,  and  ^  ossibly  the  preceding 
also,  may  be  local  varieties  of  M.  diplemins. 

{Lythruruit  atripes  Jordan,  Bull.  Ills.  Lab.  Nat.  Hist,  ii,  59,  187d.) 
S§lf.  in.  diplromius  (Raf.)  Uthy,— Bed-Jin, 

Body  elongate,  compressed,  little  elevated,  the  caudal  peduncle  nota- 
bly long.  Head  long,  conic,  rather  pointed.  Mouth  large,  moderately 
oblique,  the  premaxillary  on  the  level  of  the  pupil,  the  maxillary  ex 
tending  to  opi>osite  the  eye,  lower  jaw  somewhat  projecting.  Eye  mod- 
erate, about  equal  to  muzzle,  3^  in  head.  Scales  closely  imbricated, 
crowded  anteriorly,  the  anteddrsal  scales  about  30.  Dorsal  fin  high, 
iuwrted  about  midway  between  ventrals  and  anal ;  pectorals  not  reach- 
ing ventrals,  the  latter  to  vent;  caudal  fin  long.  Coloration  dark  steel- 
blue  above;  pale  or  silvery  below ;  the  males  often  showing  traces  of  8-10 
obscure  cross-bars;  a  conspicuous  spot  at  base  of  dorsal  in  front;  the 
fins  otherwise  all  plain.  Males  with  the  anterior  dorsal  region  and  the 
head  profusely  covered  with  small  whitish  tubercles,  the  belly  and 
lower  tins  being  of  a  bright  brick-red  iu  the  spring.  Females  very  pale 
olive,  sometimes  almost  colorless.  Head  44;  depth  4;^.  D.  7;  A.  llj 
scales  9-47-3 ;  teeth  2,  4-4,  2.  L.  3^]  inches.  Ohio  and  Upper  Missis- 
sippi Valley  and  lake  region ;  generally  abundant  in  small,  clear  streams. 

{Semoiilus  diplemiua  Raf.  Icbtb.  Oh. !  Ilypailepia  diplwmia  Cope,  Proc.  Acad.  Nat.  Sci. 
Phila.  18(57,  1G2 ;  Jordan,  Man.  Vert.  295.  Leuciscus  diplcemius  of  Kirtland  and  of  Gtin- 
tber  18  LujcilumorfiutUH.) 
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«§9«  HI.  ardens  (Cope)  Baj.Southem  Bed-fin, 

Body  elongate,  little  compressed  and  not  at  all  elevated.  Headlong, 
conic,  and  pointed.  Mouth  large,  oblique,  the  lower  jaw  scarcely  longer, 
the  maxillary  reaching  to  opposite  the  eye.  Eye  rather  large,  3^  in  head. 
Scales  moderate,  silvery,  not  closely  imbricated.  Lateral  line  decurvcd. 
Dorsal  fin  as  in  the  other  species;  pectorals  falling  considerably  short 
of  ventrals.  Coloration  olivaceous  5  the  scales  dark-edged  above ;  the 
sides  with  a  brilliant  silvery  band ;  dorsal  with  a  rather  small  black 
spot  at  base  in  front.  Males  in  spring  tuberculate,  the  entire  body  and 
fins  brilliant  red;  crimson  in  spring,  becoming  more  scarlet  later. 
Young  males  variously  purplish  or  pinkish.  Head  4^;  depth  ^* 
Scales  9-50-3 ;  teeth  2,  4-4, 2.  L.  2^  inches.  Cumberland,  Upper  Ten- 
nessee, and  Eoanoke  Rivers.  A  beautiful  inhabitant  of  the  clear 
mountain  streams. 

{Hypsilepis  ardena  Cope,  Proo.  Acad.  Nat.  Sci.  Phila.  1867,  163:  LeucUcus  ardens 
Giinther,  vii,  257.) 

390.  HI.  punctulatus  Hay. 

Body  short,  deep,  compressed.  Back  elevated  in  front  of  dorsal. 
Head  short  and  deep.  Profile  straight  or  slightly  concave.  Mouth 
large,  quite  oblique,  maxillary  reaching  anterior  rim  of  orbit.  Eye  mod- 
erate, 3^  in  head.  Scales  small,  25  in  front  of  dorsal.  Lateral  line 
much  decurved.  Dorsal  beginniug  midway  between  muzzle  and  ba«e 
of  caudal.  Caudal  peduncle  compressed.  Straw-color ;  silvery  on  sides 
and  below ;  scales  above  dark-edged ;  a  dark  dorsal  line ;  a  dark  band 
on  caudal  peduncle;  a  small  black  spot  at  base  of  dorsal.  Head  4J; 
depth  ^.  D.  8 ;  A.  10  or*  J 1 ;  scales  11-49-3 ;  teeth  2,  4-4,  2,  with  grind- 
ing surface.    L.  2  inches.    Tuscumbia  River,  Mississippi.    {Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  508.) 
ft  A  black  spot  on  the  upper  anterior  part  of  the  dorHal. 
^91.  HI.  rubripinnis  Hay. 

Body  long  and  slender,  much  compressed.  Mouth  large,  oblique,  the 
lower  jaw  somewhat  projecting,  the  maxillary  reaching  the  vertical  from 
the  front  of  the  eye.  Eye  large,  3J  in  head,  slightly  longer  than  snout. 
Scales  small,  especially  along  the  back,  somewhat  higher  than  long,  but 
not  so  closely  imbricated  as  in  M,  hellus.  Lateral  line  much  decurved. 
Dorsal  far  back,  midway  between  pupil  and  base  of  caudal  and  consid- 
erably posterior  to  ventrals ;  pectorals  not  reaching  ventrals,  the  latter 
to  venr.  Dark ;  scales  above  all  with  black  points;  a  plumbeous  lateral 
band,  ending  in  a  vague  caudal  spot;  a  narrow  dorsal  baud;  a  black 
si)Ot  on  tlie  upper  anterior  fwrtion  of  the  dorsal  and  also  on  the  anal. 
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each  surrounded  by  a  difl&ise  blotch ;  tip  of  ventrals  and  edge  of  pec- 
torals dark  5  vertical  fins  red.    Head  4^ ;  depth  4.    D.  8  j  A.  11 ;  scales  , 
^-46-3.    L.  2\  inches.    Chickasawha  Elver,  Mississippi. 
(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  509.) 

tttNo  diBtinct  black  spot  on  the  dorsal, 
a.  Body  short  and  deep. 

1i92.  HI.  bellus  Hay. 

Body  short,  deep,  considerably  compressed.  Dorsal  region  elevated. 
Head  short  Muzzle  short,  rather  pointed,  the  profile  somewhat  con- 
<jave.  Mouth  large,  oblique,  the  maxillary  extending  to  opposite  the 
front  of  orbit,  the  lower  jaw  projecting.  Lateral  line  much  decurved. 
ik^es  crowded  torwards,  25  in  front  of  dorsal.  Dorsal  midway  between 
finout  and  caudal,  behind  ventrals;  pectorals  not  reaching  ventrals,  the 
latter  to  vent.  Caudal  peduncle  slender.  Dusky  above,  with  a  nar- 
row dark  dorsal  line;  sides  silvery,  with  plumbeous  streak;  no  spot 
at  base  of  dorsal;  fins  mostly  black- tipped ;  belly  flame  color  in  life; 
fins  orange  at  base.  Head  4|;  depth  3f.  D.  8;  A.  10  or  11;  scales 
7-41-3;  teeth  2, 4-4,  2,  "sharp-edged,  but  with  a  masticatory  surface''. 
L,  2^  inches.    Tombigbee  River,  Mississippi.    {Hay,) 

(Hay,  Proc.  U.  S.  Nat.  Mns.  1880,  510.) 
^xa.  Body  slender  and  elongate. 

d93.  HI.  inatutinus  (Cope)  Jor. 

Body  slender.  Orbit  large,  3^  in  head,  scarcely  larger  than  length 
of  muzzle,  equal  to  interorbital  width.  Olivaceous  above ;  the  scales 
brown-shaded ;  a  plumbeous  lateral  band ;  sides  and  below  bright  sil- 
very ;  a  dark  spot  at  base  of  caudal.  Males  with  the  muzzle  and  chin 
red.  Head  4|;  depth  6.  D.  8;  A.  11;  scales  7-44-3;  teeth  without 
finding  surface.    L.  2^  inches.    Neuse  River.    (Cope.) 

{AUmmellus  matutinus  Cope,  Proc.  Amer.  Phil.  Soo.  Phila.  1870,  465.) 

-S94*  HI.  llms  Jordan. 

Body  slim,  compressed.  Head  small,  short,  moderately  deep,  flattish 
above.  Mouth  rather  large,  very  oblique,  the  lower  jaw  slightly  pro- 
jecting. Eye  very  large,  longer  than  snout,  3  in  head,  the  maxillary 
about  reaching  its  front.  Scales  small,  loosely  imbricated,  their  outlines 
extremely  indistinct.  Fins  moderate.  Coloration  very  pale  translucent 
green;  scales  of  back  finely  punctate;  sides  with  a  very  distinct  me- 
tallic blue  band  formed  of  dark  punctulations,  this  band  passing 
through  the  eye  and  snout  and  forming  a  most  characteristic  color- 
marking  ;  a  streak  of  black  dots  along  the  bases  of  dorsal  and  anal. 
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that  on  the  dorsal  suggesting  the  peculiar  spot  of  the  other  Lytkruri; 
.  tip  of  snout  black ;  fins  pale  olivaceous,  red  in  the  males.  Males  in 
spring  with  the  head  and  antedorsal  region  profusely  tuberculated* 
Head  4^ ;  depth  5|.  D.  8 ;  A.  10  5  scales  8-45-4 ;  teeth  2, 4-4, 2,  with  very 
narrow  or  obsolete  grinding  surface.  L.  2^  inches.  Tennessee  and  Ala- 
bama Elvers.  « 

{Nototropis  lirus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  342.) 

** Scales  comparatively  large,  not  higher  than  long,  and  not  closely  imbricated; 
scales  in  front  of  dorsal  large;  teeth  without  grinding  surface.     (Mitmilua,*) 
b.  Anal  fin  long,  its  rays  14. 

905.  n.  oUgaspis  (Cope)  Jor. 

'*  Under  jaw  projecting  a  little  beyond  upper,  maxillary  extending  tx> 
opposite  posterior  nostril.  Head  conic  in  profile,  with  muzzle  com- 
pressed, one-fiftli  of  length  to  notch  of  caudal.  Eye  3|  in  length  of 
head.  Operculum  higher  than  long.  Fins  short  (except  anal)  j  ventrals 
anterior  to  dorsal.  D.  f,  8 ;  A.  I,  14.  Scales  rather  large,  5-41-2  5  lat- 
eral line  with  a  long,  gentle  anterior  deflection.  Above  reddish ;  sides 
of  head  and  broiul  lateral  band  silvery;  body  medially  yellowish.'' 
(Cope.)    L.  2  inches.     Kansas.    Perhaps  a  member  of  some  other  genus. 

{Alburnus  otigaapis  Cope,  Proe.  Acad.  Nat.  Sci.  Phila.  1864,  282:  Ahramiaf  oligaspU 
Gunther,  vii,  309.) 

Ifb.  Anal  fin  moderate,  it«  rays  10  or  11. 

0.  Scales  above  lateral  lino  in  about  9  aeries. 

396.  i?i;  umbrutilis  (Grd.)  Jor. 

A  short,  deep  species,  like  a  Notemif/onus,    Maxillary  reaching  orbiL 

Lateral  liufe  deflexed.    Olivaceous ;  sides  silvery.    Head  4  5    depth  4» 

D.  8 ;  A.  11 ;  scales  9-?-4.    L.  3  inches.    Arkansas  Eiver,     {Oirard.) 

{Alburmm  amltratilis  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 193 :  Alburnellua  umbraiili9 
Gnl.  U.  S.  Pac.  R.  K.  Siirv.  x,260.) 

cc.  Scales  above  lateral  line  in  .V?  serioh. 

d.   Vent  ml  liim  reaching  beyond  middle  ot  dorsal. 

S97*  in*  seepUcus  Jordan  &  Gilb.  sp.  nov. 

Body  short  and  deep,  compressed  and  somewhat  elevated.  Head 
rather  large,  deep,  bluutish,  resembling  the  head  of  Minnilm  comutw^ 
Mouth  moderate,  terminal,  oblique,  lower  jaw  slightly  included,  upper 
lip  opposite  middle  of  eye,  the  maxillarj'  extending  to  front  of  orbit. 
Eye  very  large,  longer  than  snout,  3  in  head;  interorbital  space  broad^ 
fla^tish.    Scales  large.    Lateral  line  much  decurved.    Fins  moderate  f 


Albui-nellus  GiranI,  Proc.  Acad.  Nut.  Sei.  Pliila.  185(5,  193. 
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the  dorsal  well  behind  ventrals,  the  tips  of  the  ventrals  extending  to 

the  last  dorsal  ray.    Caudal  peduncle  moderate.    Coloration  very  pale  y 

sides  with  a  bright  silvery  baud;  scales  with  very  little  dark  edging f 

a  dark  line  at  base  of  dorsal ;  males  in  spring  with  the  snout  profusely 

tuberculate.    Head  3f ;  depth  4.     D.  8 ;  A.  10 ;  scales  0-38-3 ;  teeth  2^ 

4-4, 1.    L.  3  inches.     Saluda  Rivej,  South  Carolina. 

(Notropia photogenia  ("pale  variety")  Jordau  «&  Brayton,  BalLU.  S.  Nat.  Mus.  xii, 
SJ2, 1878.) 

29§«  HI.  photo^enis  (Cope)  Jor. 

Body  more  slender,  compressed.  Head  moderate.  Mouth  quite  ob- 
lique, lower  jaw  scarcely  projecting  5  maxillary  about  reaching  orbit. 
Back  broad.  Dorsal  fin  inserted  behind  middle  of  body,  a  little  behind 
ventrals.  Lateral  line  decurved.  Eye  large,  3^  in  head.  Color  oliva- 
ceous, with  brown  vertebral  and  dorsal  lines ;  sides  and  below  bright 
silvery  J  cheeks  silvery.  Head  44;  depth  6 J.  D.  8j  A.  lOj  scales  6-40-3. 
L.  3  inches.  Alleghany  region,  Pennsylvania,  to  North  Carolina,  on 
both  sides  of  the  mountains ;  abundant  and  variable.  Var.  engrauUnt» 
Cope  is  slenderer,  the  depth  6  in  length,  the  head  3§. 

(Squalius  photoffenia  Cope,  Proc.  Acad.  Nat.  Sci.  PhUa.  18(>4, 280 :  Photogenia  leuoopa 
Cope,  Proc.  Acad.  Nat.  Sci  Phila.  1867, 164 :  Leudscua  photogenia  Gttuther,  vii,  252.) 

999.  HI.  telescopus  (Cope)  Jor.  &.  Gilb. 

Very  near  the  preceding,  but  with  the  dorsal  fin  inserted  about  mid- 
way between  stM)ut  and  base  of  caudal,  not  much  behind  ventrals.  Eye 
longer  than  muzzle,  2J  in  head.  Mouth  very  oblique,  mandible  not  pro- 
jecting. Color  pale  greenish ;  the  scales  extensively  dark-edged  above. 
Head  4i;  depth  5.  D.  8;  A.  10;  scales  5-38-3.  L.  3J  inches.  Ten- 
nessee River. 

{Photogenia  teleaoopua  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867, 16r> :  Leuciacus  teleaoopu^ 
GUnther,  vii,  252.) 

30O.  RE.  stilbius  Jordan. 

Body  rather  slender.  Head  rather  long,  somewhat  pointed.  Mouth 
large,  oblique,  the  maxillary  reaching  to  the  eye.  Eye  very  large, 
greater  than  snout  and  than  interorbital  width,  3  in  head.  Fins  rather 
high ;  the  ventrals  reaching  to  opposite  the  last  rays  of  the  dorsal.  Color 
pale  silvery  green ;  sides  with  a  broad  silvery  band,  on  which  are  many 
dark  punctulations ;  the^e  are  numerous  just  behind  the  shoulder-girdle 
and  at  the  base  of  the  caudal,  where  they  form  an  evident  spot;  cheeks 
pure  silvery;  lips  dusky.  Head  4};  depth  5.  D.  8;  A.  10;  scalea 
5-37-2  ;  teeth  2,  4-4,  1.     L.  3  inches.     Alabama  River. 

{XototropiJi  stilbius  Jordau,  Ann.  Lye.  Nat.  Hiat.  N.  Y.  1876,  343.) 
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30  !•  HI.  percobronms  Cope. 

Body  moderately  elongate.  He^  rather  long,  the  muzzle  acuminate. 
Mouth  oblique,  the  jaws  equal,  the  maxillary  extending  behind  front  of 
orbit.  Eye  moderate,  3^  in  length,  as  long  as  snout.  Dorsal  beginning 
slightly  behind  ventrals.  Seventeen  scales  in  front  of  dorsal.  Color 
pale,  with  lateral  silvery  band  5  dorsal  scales  and  scales  at  base  of  cau- 
dal with  dark  punctulations.  Head  3^ ;  depth  4^.  D.  8 ;  A.  11 5  scales 
7-37-3;  teeth  2,  4-4,  2.    L.  2  inches.    Saint  Joseph,  Mo.    (Oope.) 

(Albumellua percohromus  Cope,  Haydon's  GeoL  Surv.  Wyom.  1870,  440.) 

309.  M.  rubellus  (Ag.)  Jot,— Rosy  Minnow. 

Body  long  and  slender,  compressed,  the  back  not  elevated.  Head 
blunt,  conic,  proportionately  shorter  than  in  the  other  species.  Mouth 
moderate,  very  oblique,  upper  lip  on  the  level  of  the  upper  part  of  the 
pupil,  maxillary  about  reaching  to  the  front  of  the  eye.  Eye  large, 
rather  longer  than  snout,  3^  in  head.  Fins  low;  the  dorsal  well  behind 
the  ventrals,  the  tips  of  the  ventrals  extending  to  beyond  the  middle  of 
the  dorsal.  Lateral  line  decurved.  Color  translucent  green  above; 
sides  bright  silvery  5  scales  above  faintly  punctate,  but  not  enough  to 
render  them  dark-edged,  nor  to  form  blotches  along  the  sides;  a  faint 
dark  vertebral  line;  males  in  spring  with  the  snout  rosy.  Head4§; 
depth  6^.  ^D.  8 ;  A.  11 ;  scales  5-38-3 ;  teeth  2,  4-4,  2.  L.  5  inches. 
Great  Lake  region  and  Ohio  and  Mississippi  Valleys ;  abundant  in  lakes 
and  river  channels.  Variable.  The  largest  and  handsomest  species  of 
this  genus. 

(tfNotropis  aiheHnoidea  Raf.  Amer.  Month.  Mag.  &  Crit.  Rev.  1818,  204  (very  doubt- 
ful, perhaps  a  Noiemigonus):  AUmmua  rubellus  Agasaiz,  Lake  Superior,  IS.")©,  354:  -41- 
bumus  nitidus  Kirtlaud,  Cleveland  Ann.  Sci.  1854,  44 :  Alhurnellus  jaculus  and  arg9 
<^ope,  Cypr.  Penn.  1866,  387  :  Leuciscua  rubellus  and  copei  Glinther,  vii,  254,  255.) 

303.  in.  dinemus  R&f.— Emerald  Minnow, 

Very  similar  to  the  preceding,  but  smaller  and  more  compressed,  with 

shorter  snout,  smaller  eye,  narrower  and  more  convex  interorbital  space, 

which  is  not  wider  than  eye,  and  shorter  ventrals,  which  scarcely  reach 

the  middle  of  the  dorsal.    Colors  very  pale;  lips  dusky.    Head  4|; 

depth  5 J  (to  ^).    D.  8;  A.  10;  scales  6-38-3;   teeth  2,  4-4,  2.     L.  3J 

inches.    Ohio  Valley.    Described  from  specimens  taken  at  the  Falls  of 

the  Ohio. 

(Minnilua  dinemua  Raf.  Ichth.  Oh.  45:  Alburnus  dileclus  Grd.  Proc.  Acad.  Nat.  Sci. 
Phila.  1856, 193 :  Alburnellus dilectus  Grd.  U.  S.  Pac.  R.  R.  Surv.  x,  259 :  Notropis  diUoiu9 
and  dinemus  Jordan,  Man.  Vert.  296,  297. ) 

304.  !?!•  mbrifrons  (Cope)  J ovd&u.— Bosy -faced  Minnow. 

Body  moderately  elongate,  the  back  scarcely  elevated,  the  caudal 
peduncle  somewhat  contracted.    Head  longer  than  in  the  other  species, 
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conic  aud  rather  pointed.  Mouth  rather  large,  very  oblique,  upper  lip 
above  the  line  of  the  middle  of  the  pupil,  the  maxillary  reaching  to  op- 
posite the  eye.  Eye  moderate,  anterior,  4  in  head.  Olivaceous  above  j 
iscales  with  darker  edges j  sides  silvery;  a  dark  vertebral  line;  males 
with  the  snout  tuberculate  in  spring,  the  forehead,  opercular  region, 
and  base  of  dorsal  being  then  flushed  with  red.  Head  4 ;  depth  4|. 
D.  8 ;  A.  10 ;  scales  5-39-3.  Teeth  2,  4-4,  2,  little  hooked,  one  of  them 
sometimes  showing  a  sort  of  grinding  face.  L.  2^  inches.  Ohio  Valley. 
An  elegant  species.  Much  smaller  than  rubellttSj  with  larger  head  and 
deeper  body. 

{ Albumua  rubrifrons  Co^y  Proc.  Acad.  Nat.  Soi.  Phila.  1865,  rt5:  Alhumellus  rubri- 
frona  Cope,  Cypr.  Penu.  1806,  \^i6 :  Leu-eiscaa  rubr^frons  GUnther,  vii,  225 :  NotropU  rit- 
bri/rona  Jordan,  296.) 

805.  in.  Jemezanus  (Cope)  J«r. 

Body  slender,  with  long  caudal  peduncle.  Head  large,  the  muzzle 
long-acuminate.  Mouth  large,  oblique,  the  upper  lip  below  the  line  of 
the  pupil,  the  maxillary  extending  beyond  front  of  orbit.  Eye  mod- 
erate, 3§  in  head.  Dorsal  rather  posterior,  the  tips  of  the  ventrals  ex- 
tending beyond  its  last  ray.  Olivaceous ;  a  broad  silvery  band,  with 
plumbeous  superior  margin  j  a  dusky  vertebral  band.  Head  4J;  depth 
6.  D.  8 ;  A.  10 ;  scales  5-34-2  5  teeth  2,  4-4,  1.  L.  3  inches.  San  Ilde- 
fonso  (Rio  Grande),  New  Mexico.     {Cope.) 

{JUmmellm  jemczanua  Cope,  Zool.  Wheelor'a  Expl.  W.  100th  Mer.  v,  650, 1876. ) 

ooe.  Ventral  fios  short',  scarcely  reaching  beyond  front  of  dorsal. 

300.  in.  micropteryx  (Cope)  Jor. 

Body  slender,  compressed.  Head  moderate,  rather  pointed.  Mouth 
large,  oblique,  the  upper  lip  on  the  level  of  the  pupil,  the  maxillary 
reaching  to  opposite  the  front  of  the  orbit.  Eye  small,  about  as  long 
as  muzzle,  3^  in  head.  Scales  large.  Lateral  line  decurved.  Fins  all 
quite  small,  the  dorsal  farther  back  than  in  any  of  the  preceding 
species,  so  that  the  short  ventrals  do  not  reach  much  beyond  its  ante- 
rior rays.  Color  olivaceous;  sides  bright  silvery ;  dorsal  scales  conspicu- 
ously dark-edged ;  a  dusky  blotch  at  base  of  caudal,  underlying  the 
fiUvery  lustre.  Head  4J;  depth  5J.  D.  8;  A.  10;  scales  6-39-2.  L. 
2f  inches.    Headwaters  of  Cumberland  and  Tennessee  Rivers. 

(Alhumellus  micropteryx  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1868,233.) 
S6.-PROTOPORU8  Cope. 
(Cope, Hayden's  Geol.  Surv.  Terr.  1871, 473:  typo  Protoporm  domninus  Cope.) 

Body  rather  stout.  Mouth  normal.  No  barbel.  Teeth  2,  4-4,  1, 
hooked,  without  masticatory  surface.    Scales  small,  in  50-60  transverse 
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series.  Lateral  line  short  or  nearly  obsolete.  (Dorsal  fin  not  described.) 
Anal  basis  short.  Small  fishes,  differing  from  Minnilus  in  the  incom- 
plete condition  of  the  lateral  line;  possibly  merely  the  young  of  some 
Squalius.    {rrpwroi;^  before ;  noftoq^  pore.) 

307.  P.  domninus  Copt;. 

Body  rather  stout,  front  convex.  Muzzle  obtuse.  Mouth  horizontal, 
end  of  maxillary  not  quite  reaching  orbit.  Eye  4  in  head.  Lateral 
line  not  developed  as  far  as  the  ventral  fins.  Grayish ;  a  broad  dark 
lateral  band,  spotted  with  darker;  back  an<l  top  of  head  dark.  Head 
4i;  depth  5.  D.  8;  A.  7;  scales  9-56-6;  teetb  2,  4-4,  1.  L.  2  inches. 
Fort  Hall,  Idaho.    4^Cope.) 

(Cope,  Hayden's  Gcol.  Surv.  Mont.  1871, 473, 187-2.) 

§7.-i:RICYMBil  Cope. 
(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18G5, 88 :  type  Ericymba  baocaia  Cope.) 

Body  rather  elongate,  little  compressed.  Muzzle  broad.  Interoper- 
cle,  suborbital,  and  dentary  bones  crossed  by  conspicuous,  externally 
visible,  mucous  channels.  Lips  thin.  No  barbel.  Teeth  1,  4-4,  0, 
without  grinding  surface,  hooked,  the  edges  entire.  Scales  rather  large. 
Lateral  line  continuous.  Dorsal  fin  above  ventrals.  Anal  basis  shorts 
Silvery  fishes  of  rather  small  size,  known  at  once  from  all  other  min- 
nows by  the  cavernous  bones  of  the  lower  part  of  hetid.  (ipi,  an  inten- 
sive particle;  xuOIStj^  a  cavity;  in  allusion  to  the  development  of  the  mu- 
cous channels.) 

308.  E*  buceata  Cope. 

Body  fusiform,  rather  elongate,  little  comx)i*essed,  the  back  not  ele- 
vated. Dead  rather  long,  somewhat  depressed  above,  with  broad  and 
prominent  muzzle.  Mouth  rather  small,  horizontal,  subinferior,  the 
lower  jaw  considerably  shorter  than  upper,  upper  lip  below  level  of 
pupil,  maxillary  not  reaching  to  eye,  dentary  bones  dilated,  the  mu- 
cous channels  conspicuous.-  Suborbital  very  broad,  silvery,  with  an 
elevated  longitudinal  ridge  and  conspicuous  cross-lines;  opercle  small. 
Eye  large,  4  in  head.  Fins  small,  dorsal  over  ventrals.  Scales  mod- 
erate. Lateral  line  nearly  straight.  Breast  scaleless;  15  large  scales 
before  dorsal.  Color  olivaceous,  rather  pale;  sides  bright  silvery,  with 
bluish  reflections ;  a  dark  dorsal  streak,  conspicuous  posteriorly ;  fins 
plain;  males  without  tubercles  or  bright  colors.  Head  3J;  depth  5, 
D.8;  A.  8;  scales  5-:53-3;  teeth  1,  4-4,  0.  L.  5  inches.  Ohio  Valley 
to  Mississippi  {Hay)-,  locally  very  abundant.  One  of  our  most  remark- 
able species  of  Cyprinidw, 

(Coins  Proc.  At  u(l.  N;it.  Sci.  Pliilu.  IHUT).  87,  and  Cyi»r.  Peiiii.  IVU  ;  GiiiiMier,  vii,  185.) 
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88.~PHElVACOBlUS  Cop«. 

(Sarridhim  Copo.) 
(Cope,  Prc>c.  Aca<l.  Nat.  Sci.  Phila.  I8t)7,  91) :  typo  Fhenaeobius  terettduB  Copo.) 

Body  eloagiite,  little  compressed.  Month  inferior,  the  lower  lip  thin 
mesially,  but  enlarged  into  a  fleshy  lobe  on  each  side  toward  the  angle 
of  the  month,  thus  presenting  a  superficial  resemblairce  to  that  of  Exo- 
glossum,  with  which  the  genius  has  probably  real  ajffinities;  upper  lip 
with  a  callous  covering  within;  dentary  bones  distinct,  except* at  sym- 
physis. No  barbel.  Upper  jaw  protractile.  Teeth  4-4,  hooked,  with- 
out grinding  surface.  Scales  rather  small.  Lateral  line  complete. 
Dorsal  fin  in  front  of  ventrals ;  anal  basis  short.  Isthmus  extremely 
wide.  Intestines  short;  peritoneum  white.  Small  species,  with  the 
aspect  of  young  suckers.  {<piva^,  deceptive;  /?:o^,  life;  the  appearance 
of  the  fish  suggesting  an  herbivorous  species  with  long  intestines,  which 
it  really  is  not.) 

*  Scales  moderj^te,  4tJ-50  in  the  course  of  the  lateral  line. 

309.  P.  teretulas  Cope. 

Body  slender,  little  compressed,  the  back  not  elevated,  the  caudal  pe- 
duncle stout.  Head  stout,  the  muzzle  elongate,  obtusely  decurved, 
heavy.  Mouth  small,  inferior,  horizontal,  the  maxillary  not  reaching  to 
eye.  Isthmus  wide.  Breast  scaly.  Lateral  line  nearly  straight.  Bye 
large,  high  up,  3J  in  head.  Pale  yellowish ;  the  scales  above  dark- 
edged ;  snout  blackish ;  a  plumbeous  lateral  band ;  fins  plain.  Head  4% ; 
depth  4§.  D.  8;  A.  7;  scales  6-43-5;  teeth  4-4.  L.  3 J  inches.  Kan- 
awha River. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18G7,  96.) 

310.  P.  mirabilis  (Grd.)  Jordan. 

Body  moderately  slender.      Head    short,   rather   blunt   anteriorly. 

Mouth  small,  the  maxillary  not  reaching  to  the  eye.    Bye  large,  4  in 

head.     Olivaceous;  a  silvery  lateral  band  and  a  dusky  spot  at  base  of 

caudal.     Head  4;  depth  ^.    D.  8;  A.  7;  scales  6-51-6  (teeth  1,  4-4,  It). 

L.  3J  inches.     Arkansas  River.     {Oirard.) 

{Exogloasam  mirabile  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  191,  and  U.  S.  Pac.  R.  R. 
Surv.  X,  256:  Exoglosaum  mirabile  GUather,  vii,   188:  f  Sarddium  8cop\ferum^  Cope, 

•  Body  moderately  elongate,  the  hack  not  elevated.  Caudal  peduncle  stout.  Head 
rather  Hhort  and  thick,  with  prominent  hut  obtuse  muzzle.  Mouth  small,  horizontal, 
wholly  inferior,  the  maxillarj'  not  reaching  the  eye.  Top  of  head  flat.  Lateral  lin© 
nearly  scraight.  Eye  largo,  4i^  iu  he/wl.  Yellowish,  with  a  silvery  lateral  band,  which 
terminates  in  a  black  caudal  spot;  no  do  sal  ban<l  ;  Cms  plain.  ITcad  4J ;  depth  4|. 
B.  8;  A.  7;  scales  6-44-5 ;  teeth  4-4.    L.  3  inches.    {Cope,)    Missouri  Riyer. 
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Hayden's  Geol.  Surv.  Wyom.  1870, 440, 1872;  Jordan,  BalL  Hayden's  Geol.  Surv.  Terr, 
iv,  No.  3,  666  (a  rather  chubby  specimen  from  the  Rio  Grande,  with  scales  6-45-7, 
the  breast  naked,  ia  referred  by  us  to  this  species) :  f  Pkenaoobiua  tereiulus  var.  lioatemut 
Nelson,  BuU.  lUs.  Mus.  Nat.  Hist,  i,  1876,  46.) 

**  Scales  small,  about  60  in  the  lateral  hue. 

911.  P.  catostomns  Jordan. 

Body  rather  slender,  nearly  terete,  scarcely  compressed  at  all,  back 
not  elevated,  caudal  peduncle  stout.  Head  very  large,  the  muzzle  blunt 
and  heavy,  the  cheeks  tumid.  Mouth  small,  inferior,  altogether  below 
the  levef  of  the  eye,  the  maxillary  barely  reaching  to  the  nostrils.  Eyes 
large,  high  up,  behind  middle  of  head,  and  3J  in  its  length.  Scales 
small,  thin,  and  loosely  imbricated;  the  back  and  belly  scaled;  chest 
naked.  Lateral  line  nearly  straight.  Twenty-two  scales  in  front  of 
dorsal.  Pins  all  small.  Width  of  isthmus  2J  in  head.  Pale  oliva- 
ceous; white  below;  a  silvery  lateral  band,  underlaid  by  dusky,  which 
forms  a  vague  blotch  at  base  of  caudal ;  back  dusted  with  dark  specks; 
top  of  head  black;  a  yellowish  vertebral  line.  Head  4J;  depth  5J.  D» 
8;  A.  7;  scales  7-60-5;  teeth  4-4.    L.  4  inches.    Alabama  River. 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  332.) 

812.  P.  uranops  Cope. 

Body  very  slender,  little  compressed,  back  not  elevated,  caudal  pe- 
duncle long  and  slender.  Head  long  and  rather  slender,  flat  above, 
the  muzzle  broad,  blunt,  and  projecting.  Mouth  entirely  inferior,  larger 
than  in  the  other  species,  with  conspicuous  lips.  Eye  large,  placed  very 
high,  behind  the  middle  of  the  head,  3^  in  head.  Scales  small,  24  in 
front  of  dorsal.  Lateral  line  straight.  Chest  and  middle  line  of  belly 
naked.  Width  of  isthmus  half  length  of  head.  Fins  small.  Head  4f ; 
depth  6.    D.  8;  A.  7;  scales  7-GO-O;  teeth  4-4.    Tennessee  Eiver. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867,  96.) 

§9.— RHllVICHTHFS  Agasslz. 
Black-nosed  Dace. 

(Argyreua  Heckol,  preoccupied  in  Entomology.) 
(Agassiz,  Lake  Saperior,  1850,  353:  type  Cyprinua  atronaaus  MitchilL) 

Body  rather  elongate,  not  much  compressed.  Mouth  small,  subiu- 
ferior,  normal,  the  upper  jaw  B^t  protractile,  the  upper  lip  continuous 
with  the  skin  of  the  forehead,  a  barbel  terminal  on  the  maxillary. 
Teeth  mostly  2,  4-4,  2,  hooked,  without  grinding  surface.    Intestinal 
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oanal  short.  Scales  very  small.  Lateral  line  continuoas.  Dorsal  fin 
inserted  behind  the  ventrals.  Anal  basis  short  Size  small.  Colora- 
tion dark,  rosy  in  spring,  {f^ivy  snout;  tXOuq,  fisk;  the  snout  in  most 
species  being  prominent.) 

513.  R.  cataractce  (Val.)  Jot,— Long-nosed  Dace. 

Body  elongate,  little  compressed,  not  elevated.  Head  long,  the  muz- 
lie  flattened,  narrowed,  and  extremely  prominent,  the  mouth  being  en- 
tirely inferior  and  horizontal.  Bye  nearly  median,  its  diameter  con- 
tained twice  in  the  length  of  the  snout,  about  5  times  in  head.  Isthmus 
wide.  Barbel  evident.  Lateral  line  commencing  opposite  the  upper 
posterior  angle  of  the  opercle,  decurved.  Pectoral  fins  enlarged  in  the 
males.  Color  olivaceous,  paler  below,  with  numerous  dusky  puuctula* 
tions;  the  back  often  almost  black;  some  of  the  scales  usually  irregu- 
larly darker,  producing  a  mottled  appearance;  no  black  lateral  bands j 
young  specimens  with  a  dusky  lateral  shade;  a  blackish  spot  on  the 
opercle;  males  in  spring  with  the  lips,  cheeks,  and  lower  fins  crimson. 
Head  4;  depths.  D.  8;  A.  7;  scales  14-65-8;  teeth  2,  4-4,  2.  L.  5 
inches.  New  England  to  Virginia  and  Wisconsin;  frequenting  clear 
and  boisterous  streams  and  rock-pools. 

{Oobio  oatarOfCta  Cut.  &,  Val.  xvi,  315,1842:  LewiscuB  nasulm  Ayres,  Boet.  Jonm. 
Nat.  Hist.  It,  299,1843:  Argpreus  wisuttis  Cope,  Cypr.  Penn.  369:  Bhinichihya  nasutu^ 
Gflnther,  vii,  189:  Ceratiohlhys  caiarcuita  GUnther,  vii,  176:  Rhinichthys  marmoratuB 
Agasfiiz,  Lake  Saperior,  354:  Bhinichtkya  marmoratus  Qiintber,  vii,  189.) 

514.  B.  maxillosas  Cope. 

Body  elongate,  not  elevated.  Head  long,  the  muzzle  long  and  project- 
ing, as  in  the  preceding  species,  but  rather  heavier,  the  mouth  broader, 
the  maxiUary  extending  nearly  to  the  eye.  Barbel  evident.  Eye  small, 
high  up,  median,  5^  in  head.  Fins  small,  caudal  not  deeply  forked. 
Lateral  line  decurved.  Silvery;  darker  above;  a  dusky  lateral  shade, 
at  least  in  the  young.  Head  4;  depth  5.  D.  8;  A.  7;  scales  11-70-8. 
L.  5  inches.  Upper  Missouri  region  southeastward.  Very  close  to  the 
preceding. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  278.) 

S15*  R.  transmontaiius  Cope. 

This  species,  the  common  Rhinichthys  of  New  Mexico,  diflfers  from 
Bhinichthys  maxillosus  in  having  the  dorsal  fin  equidistant  between  the 
base  of  the  caudal  and  the  end  of  the  muzzle,  and  in  having  the  longi- 
tudinal series  of  scales  below  the  lateral  line  more  numerous  (12-13). 
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and  equal  to  those  above  it.    D.  8;  A.  7;   scales  13-70-13.    tebutariea 
of  the  Eio  Grande  in  Colorado  and  New  Mexico.    {Cope.) 

{Rhinichthtjs  maxillosm  Cope  &  Yarrow,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  644, 
1877  (uot  of  Cope,  1804);  Cope,  Amer.  Nat.  July,  1879,  441.) 

316.  R«  obtusus  Agassiz. — Brown-nosed  Dace. 

Very  similar  to  B,  atronasu8^  but  usually  rather  stouter,  the  barbel 
more  distinct,  the  head  a  little  shorter,  and  the  coloration  somewhat 
dittierent.  Back  olivaceous,  mottled  with  darker ;  sides  with  a  rathOT 
faint  brownish  band,  margined  above  and  below  with  paler;  belly  sil- 
very; a  dusky  blotch  in  the  middle  of  the  base  of  the  dorsal  fin;  males 
with  the  i)ectoral  fins  enlarged,  and  with  the  lateral  band  rosy.  Head 
4;  depth  4J.  D.  7;  A.  6;  scales  4-63-8;  teeth  2,  4-4,  2.  L.  3  inches. 
Wisconsin  to  Georgia ;  abundant  in  clear  brooks.  Probably  a  variety 
of  the  next  species. 

(Agassiz,  Amer.  Journ.  Sci.  Arts,  1854,  357;  GUnther,  vii,  190;  Jordan,  Ann.  Lye. 
Nat.  Hi8t.  N.  Y.  1876,  331:  Bhinichihya  lunatus  Cope,  Proo.  Acad.  Nat.  Sci.  Phila.  1864, 
278:  RhinichtkyameleagriaAgaaaiZf  Amer,  J oum.  Sci.  Art-s,  1854,357:  RhinidhthysmeUagrit 
Nelson,  Bull.  111b.  Mus.  Nat.  Hist,  i,  46:  Bhinichthys  meleagria  GUnther,  vii,  190.) 

31 Y*  R.  atronasns  (Mitch.)  kg,--Bladk'no8ed  Dace. 

Body  moderately  elongate,  little  compressed.  Head  moderate,  rather 
broad  and  flattish  above.  Snout  moderate.  Mouth  small,  horizontal, 
subterminal,  the  lower  jaw  included,  barbel  minute  but  probably  always 
present,  upper  lip  on  the  level  of  the  lower  part  of  the  pupil,  max- 
illarj'  not  reaching  nearly  to  the  eye.  Eye  small,  nearly  median,  IJ  in 
snout,  4^  in  head.  Fins  rather  small;  dorsal  fin  well  back.  Scales 
quite  small,  somewhat  imbedded.  Lateral  line  somewhat  decurved. 
Color  blackish  above ;  some  of  the  scales  irregularly  darker ;  a  black 
band  passing  from  snout  through  eye  and  along  the  sides  of  the 
body;  a  pale  streak  below  this  ;  belly  silvery ;  males  in  spring  with  the 
lateral  band  and  the  lower  fins,  and  sometimes  the  whole  body,  bright 
crimson ;  males  in  late  summer  with  the  lateral  band  scarlet  or  orange, 
the  red  color  growing  fainter  later  in  the  season.  Head  4;  depth  4J. 
D.  7 ;  A.  7 ;  Lat.  I.  64 ;  teeth  2,  4-4,  2.  L.  3  inches.  New  England  to 
Ohio  and  Virginia ;  very  abundant  iaclear  brooks  and  mountain  streams. 

{CyprinuB  atronasm  Mitch.  Trans.  Lit.  &  Phil.  Soc.  i,  460;  Gilnther,  vii,  191.) 

90.— AOOSIA  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  186:  type  Agosia  chryaogaster  Grd.) 

Body  moderately  elongate.  Mouth  moderate,  normal,  the  premaz- 
illaries  protractile,  the  maxillaries  with  a  terminal  barbel.    Teeth  4-4| 
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fiooked,  with  grinding  surface.  Scales  qnite  small.  Lateral  line  con- 
tinuous. Dorsal  over  or  slightly  behind  ventraLs.  Anal  basis  short. 
Size,  aspect,  and  coloration  of  Rhinichthys  and  Apocope,  (A  coined  name, 
without  meaning.) 

318.  A.  chrysoiraster  Girard. 

Body  rather  stout,  the  back  slightly  elevated.  Head  heavy,  the  snout 
bluntly  conical,  covered  with  tubercles  in  males  in  spring.  Month 
^rnall,  nearly  horizontal,  the  lower  jaw  included,  premaxillary  entirely 
below  the  level  of  the  eye,  the  maxillary  not  reaching  its  anterior  mar- 
gin, barbel  minute.  Eye  rather  large,  about  4  in  head.  Fins  well 
developed.  Lateral  line  somewhat  decurved.  Color  olivaceous  above, 
with  black  spots ;  yellow  below ;  a  black  streak  along  the  sides.  Head 
4J^;  depth  4f.  D.  9;  A.  8. ;  Lat.  1.  90.  L.  3 J  inches.  Rio  Gila,  Ari- 
zona.    (CHrard.) 

(Girarcl,  Proc.  Acad.  Nat.  Sci.  Pliila.  185(5,  187,  and  U.  S.  Mex.  Bound.  Surv.  lohth. 
48.) 

319.  A.  metallica  Grd. 

Stouter,  the  head  shorter,  and  the  snout  more  convex.  Dorsal  rather 
higher  and  narrower.  Scales  (in  figure)  considerably  larger.  Colora- 
tion and  proportions  essentially  as  in  the  preceding.  Lat.  I.  75,  Rio 
Gila. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  ia56,  187,  and  U.  S.  Mex.  Bound.  Surv.  lohth. 
49.) 

91.— APOCOPE  Cope. 

(Cope,  Hayden'a  Geol.  Snrv.  Mont.  1871,  47*2:  type  Apocope  carringtoni  Cope.) 

Body  somewhat  elongate.  Mouth  normal,  rather  small,  with  thickish 
lips  and  a  terminal  maxillary  ^barbel,  premaxillaries  protractile.  Teeth 
mostly  1,  4-4,  1,  hooked,  without  grinding  surface.  Scales  very  small. 
Lateral  line  weak,  often  more  or  less  broken  posteriorly.  Dorsal  fin 
inserted  behind  the  ventrals.  Anal  basis  short.  Isthmus  broad.  Size 
small.  Colors  dusky,  with  red  in  spring.  The  species  are  closely  re- 
lated and  difficult  to  separate,  and  the  genus  is  scarcely  distinct  from 
Agosia.  {dnoxonTJy  a  deficiency,  in  allusion  to  the  incompleteness  of  the 
lateral  line.) 

*  Lateral  line  with  60-70  scales. 
390.  A.  carringtoni  Cope. 

Body  rather  stout.    Head  blunt  and  heavy,  the  snout  scarcely  over- 
hanging the  mouth;  maxillary  not  quite  reaching  the  line  of  the  orbit; 
barbels  minute;  isthmus  wide.     Eye  4J  in  head,  IJ  in  interorbital 
Bull.  Nat.  Mus.  No.  16 14 
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width.  Dorsal  fin  slightly  behind  ventrals,  nearer  caudal  than  muzzle. 
Lateral  line  in  the  young  running  about  half  way  to  caudal,  nearly  com- 
plete, or  wanting  on  some  scales  only  in  the  adult.  Olivaceous  j  a  dark 
lateral  band  ^  dark  shades  along  the  back ;  males  with  the  loral  region 
and  the  bases  of  all  the  fins  except  the  dorsal  scarlet.  Head  4^;  depth 
5.  D.  8;  A.  7;  scales  10-60-11;  teeth  1,  4-4,  1.  L.  4  inches.  Utah 
to  California ;  very  abundant  in  rock-pools. 

(Cope,  Hayden's  Geol.  Surv.  Mont.  1871, 472  j  Jordan  &  Henshaw,  Rept.  Chief  Eng. 
U.  8:  Geog.  Sorv.  W.  100th  Mor.  187e,  191.) 

891.  A.  nabUa  (Grd.)  Jor.  &  Glib. 

This  species  is  very  similar  to  A,  carringtonij  but  in  Girard's  original 
types  the  head  is  quite  slender,  while  in  the  latter  species  it  is  blunt 
and  stout.  Lateral  line  continuous,  but  broken  and  feeble  posteriorly. 
Body  stout.  Mouth  small,  barbels  small.  Fins  rather  small.  Color 
blackish,  with  a  darker  lateral  shade.  Head  black  above.  Head  4| ; 
depth  ^,    D.  8;  A.  7 ;  Lat.  1.  60.    L.  4  inches.    Washington  Territory. 

{Argyreus  nubilua  Girard,  Proc.  Aca<l.  Nat.  Sci.  Phila.  1856,  186 :  Argyrens  nuHlui 
Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  241.) 

393*  A.  valnerata  Cope. 

Body  elongate.  Muzzle  obtuse,  not  projecting.  Mouth  inferior,  hor- 
izontal, maxillary  not  reaching  line  of  orbit.  Eye  as  long  as  muzzle,  4 
in  head.  Dorsal  fin  behind  line  of  ventrals,  nearer  caudal  than  snout. 
Barbels  small.  Olivaceous;  yellow  below;  a  blackish  lateral  band; 
head  blackish  above;  males  with  the  chin  rtd.  Head  4^;  depth  5}. 
D.  8 ;  A.  7 ;  scales  12-65-12 ;  teeth  1, 4-4, 1.  L.  2 J  inches.  Utah  tx)  Cal- 
ifornia, Oregon,  and  Arizona;  generally  abundant  in  the  mountain  re- 
gion. 

(Copo,  Hayden'8  Geol.  Snrv.  Mont.  1871,  473;  Cope,  voL  v,  Zool.  U.  8.  Geog.  Surv. 
W.  100th  Mer.  1876,  646;  Jordan  &  Henshaw,  Rept.  Chief  Eng.  U.  8.  Geog.  Surv.  W. 
lOOtb  Mer.  1878, 191 :  Tigoma  rhiniohthyoides  Cope,  Hayden's  Geol.  Surv.  Mont.  1871, 
473:  Apocope  ooitesi  Yarrow,  vol.  v,  Zool.  U.  8.  Geog.  Surv.  W.  100th  Mer.  1876,  648.) 

823.  A.  hensbavii  Cope. 

Body  rather  elongate.  Muzzle  rather  long,  broad,  obtuse,  but  over- 
hanging the  mouth.  Barbel  small.  Byes  small,  high  up,  shorter  than 
snout.  Ventral  fins  reaching  anal,  but  not  reached  by  the  pectorals; 
dorsal  fins  originating  somewhat  behind  base  of  ventrals.  Color  pale, 
with  a  few  dark  clouds  on  the  sides  and  dark  shades  on  head ;  lower 
fins  red  at  base;  young  with  dark  cross  streaks.  Head  4};  depth  4^ 
D.  9;  A.  7;  scales  14-G2-10;  teeth  1,  4-4, 1.  Utah  and  Idaho;  abun- 
dant in  Prove  Kiver.    Not  very  different  from  the  preceding. 

(Rhinichihys  henshavii  Cope,  Proc.  Amer.  Phil.Soc.  Phila.  1874,  133;  Cope,  voL  v, 
ZooL  U.  S.  Geog.  Surv.  W.  100th  Mer.  645.) 
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994.  A.  oscula  (Grd.)  Cope. 

Differs  from  A.  henshavii  in  having  a  longer  and  more  attenuated 
body,  and  narrow,  sharp-pointed  mnzzle.  Base  of  dorsal  intermediate 
between  base  of  caudal  and  end  of  snout;  ventrals  reaching  anal,  but 
not  reached  by  pectorals.  Yellowish  white  above ;  bright  yellow  below  j 
a  broad  blackish  lateral  band;  a  narrow  black  stripe  around  muzzle; 
males  with  the  lower  jaw  and  lower  fins  crimson  in  life.  Head  4f  (''  in 
total  length^) ;  depth  7^;  eye  4J  in  head.  D.  8;  A.  7 ;  scales  10-63-10* 
Colorado  to  Arizona.    (Cope.) 

{Argyreus  oaotUus  and  notabilU  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  186,  and  in  U. 
8.  Mex.  Bonnd.  Sarv.  lohth.  47;  Cope,  voL  ▼,  Zo51.  U.  8.  Geog.  8arv.  W.  lOOtb  Mer. 

647.) 

**  Lateral  line  with  80-90  scales. 

895«  A*  ventrlcosa  Cope. 

Body  rather  elongate.    Muzzle  obtuse,  but  narrowed  anteriorly,  not 

overhanging  the  mouth.    Eye  4  in  head,  shorter  than  snout.    Caudal 

peduncle  stout.    Barbels  small,  sometimes  obsolete.    Scales  very  small. 

Dusky  olive  above ;  a  blackish  lateral  band.    Males  with  the  axils  of 

the  pectorals  and  ventrals  scarlet ;  a  scarlet  spot  above  the  gill-openings 

and  one  on  the  side  of  the  muzzle.    Head  4;  depth  4|.    D.  8;  A.  7; 

scales  18-89-15 ;  teeth  1, 4-4, 1.    L.  2f  inches.    New  Mexico  to  Arizona 

and  Oregon;  abundant. 

{CfraUokthys  venirioosus  Cope,  ^roc.  Amer.  PhiL  Soo.  Phila.  1876,  136;  Cope,  voL 
▼,  Zool.  U.  8.  Geog.  Surv.  W.  100th  Mer.  648;  Jordan  &  Henehaw,  Bept.  CMef  Eng.. 
U.  8.  Geog.  Sorv.  W.  100th  Mer.  1878,  192.) 

92.— CERATICHTHIS  Baird. 

Homy  Heads. 

(NooomiiQid;  t Hyhcpeia  Ag.) 

(Bairdy  1863,  brief  notice;  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1856,  212:  type  SemotU 
lu8  biguitaiu8,KiTtlQJid,) 

Form  various.  Mouth  terminal  or  inferior,  with  lips  thin  or  some- 
what  fleshy,  a  conspicuous  barbel  terminal  on  the  maxillary,  premax- 
illaries  projectile.  Teeth  4-4,  or  1,  4-4, 1  or  0,  hooked,  without  evident 
grinding  surface.  Scales  rather  large.  Lateral  line  continuous.  Dorsal 
fln  inserted  over,  in  front  of,  or  slightly  behind  ventrals ;  anal  basis 
short  A  large  and  varied  group,  (xipa^,  horn ;  l^z^u^y  ^^h ;  from  the 
nuptial  tubercles  of  the  typical  spei^ies.) 

The  species  may  be  thus  divided : 

•Species  of  large  size,  with  the  mouth  anterior,  the  lower  jaw  incladed;  the  dorsal 
fin  slightly  behind  the  ventrals  (CERATicnrnYS). 

higvttatuSy  micropogon,  iymmetrUus^ 
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•"Species  of  small  size,  with  the  mouth  subinferior  and  horizontal;  the  dorsal  fin  in- 
serted slightly  in  front  of  the  ventrals,  and  the  scales  generally  large  and  sil- 
very (f  Hybopsis  Agassiz), 

b.  Teeth  two-rowed cumingif  lucens^  amhUpSy  rubrifronSy  hifpsinotus, 

bb.  Teeth  one-rowed dissimiliSy  aterletuSy  cBstivalis,  gelidut, 

•**  Species  of  small  size,  with  the  month  subinferior  and  horizontal,  with  thickened 
lips ;  the  dorsal  fin  inserted  slightly  behind  the  ventrab,  usually  with  a  black 
blotch  on  its  last  rays ;  scales  rather  large,  silvery. 

lcU)ro8us,  zanemusj  moiMckui, 
•Species  of  large  size,  with  the  mouth  anterior,  the  lower  jaw  included;  the  dorsal 
fin  slightly  behind  the  ventrals.     (Ceratichthys.) 

^aO.  C.  bii:uttatU9  (Kirt.)  Grd,— Horny  Head;  River  Chub;  Jerker. 

Body  rather  robust,  little  elevated,  little  compressed.  Head  large^ 
rather  broadly  rounded  above;  the  snout  conical,  bluntish.  Mouth 
rather  large,  subterminal,  little  oblique,  the  lower  jaw  somewhat  the 
shorter,  the  upper  lip  rather  below  the  level  of  the  eye,  and  the  maxil- 
lary not  reaching  to  the  front  of  the  eye.  Eye  small,  median,  high  up. 
Suborbitals  very  narrow;  preorbital  large.  Fins  moderate;  the  dorsal 
rather  posterior,  slightly  behind  the  insertion  of  the  ventrals ;  caudal 
broad,  little  forked.  Scales  large,  not  crowded  anteriorly,  18  rows  iu 
iront  of  the  dorsal.  Lateral  line  somewhat  decurved.  Color  bluish 
olive;  sides  with  bright  green  and  coppery  reflections;  a  curved 
dusky  bar  behind  theopercle;  scales  above  with  dark  borders ;  belly 
pale,  but  not  silvery,  rosy  in  spring  males ;  tins  all  pale  orange,  with- 
out black  spot.  Males  in  spring  with  a  crimson  spot  on  each  side  of 
the  head;  the  adults  with  the  top  of  the  head  swollen,  forming  a  sort 
of  crest,  which  is  sometimes  a  third  of  an  inch  higher  than  the  level  of 
the  neck  and  is  covered  with  large  tubercles ;  young  with  a  dark  caudal 
spot.  Barbel  well  developed.  Head  4 ;  depth  4i.  D.  8 ;  A.  7 ;  scales 
6-41-4;  teeth  1,  4-4,  1,  or  1,  4-4,  0,  sometimes  4-4.  L,  6-9  inches. 
Pennsylvania  to  the  Great  Basin  of  Utah  and  southward;  everywhere 
abundant.  The  most  widely  diffused  of  our  Cyprinid<B,  Western  speci- 
mens usually  have  the  teeth  in  two  rows. 

{SemotiJus  biguttatm  Kirtland,  Bost.  Journ.  Nat.  Hist.  1840,  iii,  344;  Cope,  Cypr. 
Penn.  1866,  366;  GUnther,  vii,  178:  NocamU  nebrctscetma  and  t NocomU  belMcus  Girard, 
Proc.  Acad.  Nat.  Sci.  Phila.  1856,  213 :  Ceratichthys  cyclotis  and  8tigmaticu8  Cope,  Proc. 
Acad.  Nat.  Sci.  Phila.  1864,  277,278:  Ceratichthys  cycloiU  G^nihev,  vii.  178:  CeraticK- 
thy 8  stigmatious  Giinther,  vii,  179.) 

39Y.  €.  micropoifon  Cope. 

Body  moderately  stout.  Head  much  as  in  Minnilus  comutusj  broad, 
the  muzzle  obtuse,  the  profile  rounded,  descending.  Mouth  slightly 
oblique,  its  angle  opposite  front  of  the  orbit.  Eye  3^  in  head.  Barbel 
minute.    Caudal  peduncle  slender.    Yellowish  brown,  with  brown  ver- 
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tebral  baud  ;  a  brown  lateral  shade.    Head  3f ;  depth  4^.    D.  8 ;  A.  7 ; 
scales  6-40-3 ;    teeth   4-4.    L.  3^  inche^s.    One  specimen  known,  from 
Ck)nestoga  River,  PennsylvaDia.    Perhaps  a  variation  of  the  preceding. 
(Cape,) 
(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  277;  Giinther,  vii,  179.) 

3!i8.  €.  syiumetricus  (Baird  <&  Girard)  J.  &.  G. 

Body  elongate,  slender,  moderately  compressed,  not  elevated.  Head 
short,  rather  slender  and  pointed.  Mouth  small,  little  oblique,  the  lower 
jaw  included.  Eye  large,  anterior,  longer  than  snout,  3  in  head.  Bar- 
bel small,  but  evident.  Scales  small,  rather  loosely  imbricated.  Lat- 
eral line  strongly  decurved.  Dorsal  slightly  behind  ventrals.  Coloration 
pale ;  scales  dotted  with  black ;  cheeks  silvery.  Head  4| ;  depth  6.  D. 
8  •,  A.  8 ;  scales  9-58-4 ;  teeth  4-4,  without  grinding  surface.  L.  6  inches. 
Rivers  of  California. 

{Pogonichthys  symmeiricus  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  ISrA^  136 :  LeucoBomus 
eymmetricus  Gttnther,  vii,  267.) 

•*  Species  of  smaU  size,  with  the  moath  subinferior  and  horizontal ;  the  dorsal  fin  in- 
nerted  slightly  in  front  of  the  ventrals,  and  the  scales  generally  large  and 
wilvery.     {Hyhopsis  Agassiz.*) 
b.  Teeth  two-rowed. 

329.  C.  cuminffi  Giinther. 

Barbels  minute.  Eye  entirely  in  the  anterior  half  of  the  length  of  the 
head,  and  nearly  as  long  as  the  snout,  which  is  obtuse,  rounded,  convex, 
the  mouth  being  subinferior.  Interorbital  space  convex,  as  wide  as  the 
orl)it.  Suborbital  ring  extremely  narrow.  Origin  of  dorsal  fin  a  little 
behind  ventrals,  somewhat  nearer  root  of  caudal  than  end  of  snout. 
Pectorals  not  reaching  ventrals.  A  grayish  silvery  band  from  gill- 
opening  to  the  root  of  caudal,  where  it  terminates  in  a  black  spot. 
Hea<l  4^;  body  5.  I).  8;  A.  8;  scales  6-45-6;  teeth  onerowedf 
L.  .3J  inches.     {Giinther.)    **  California''! 

(Giinther,  vii,  177.) 

330.  C  lucens  Jordan. 

B(Kly  elongate,  compressed,  the  back  somewhat  elevated  from  the  oc- 
ciput to  the  base  of  dorsaU  thence  rapidly  declined  to  the  long  and 
slender  caudal  peduncle.  Head  short,  compressed,  the  cheeks  nearly 
vertical.  Interorbital  si)ace  rather  broad  and  flat,  somewhat  grooved. 
Eye  verj'  large,  circular,  high  up,  placed  nearly  midway  of  the  length 
of  the  head,  its  diameter  about  equal  to  the  length  of  the  snout  and 

•  Agassiz,  AniiT.  Jonni.  Sci.  Arts,  18o4,  'Xyt< :  type  Hyhopnin  gracilis Ai^.    (<'/3of,  gibbous; 
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scarcely  greater  than  the  width  of  the  interorbital  space.  Preorbital 
bone  large,  oblong,  conspicuous,  and  silvery.  Mouth  rather  small,  hor- 
izontal, the  lower  jaw  included,  the  edge  of  the  premaxillary  below  the 
level  of  the  eye,  the  maxillary  not  reaching  to  the  vertical  from  the 
front  of  the  orbit  Barbel  quite  small.  Snout  boldly  and  abruptly  de- 
eurved  much  as  in  (7.  amblops,  the  tip  of  the  snout  thickened,  forming  a 
sort  of  pad.  Lateral  line  decurved.  Rows  of  scales  along  the  back 
•converging  behind  the  dorsal  where  the  upper  series  run  out,  as  in 
Minnilm  oornutus.  Fins  rather  higher  and  more  falcate  than  in  0. 
higuUatm.  The  dorsal  fin  inserted  well  forward,  over  ventrals.  Pec- 
toral fins  pointed,  not  reaching  ventrals,  ventrals  not  reaching  vent. 
Teeth  4-4,  hooked,  without  grinding  surface.  Translucent  greenish 
Above;  sides  and  below  brilliantly  silvery;  cheeks  and  opercles  with  a 
bright  silvery  lustre;  fins  plain ;  a  slight  plumbeous  lateral  shade.  Head 
4^ ;  depth  4.  D.  8 ;  A.  8 ;  scales  5-42-4.  L.  5  inches.  Falls  of  the  Ohio. 
(Jordan,  Proc.  U.  S.  Nat.  Mas.  1879,  238.) 

331.  €•  amblops  (Raf.)  OvA^—Silver  Chub. 

Body  rather  slender,  somewhat  heavy  anteriorly,  not  much  com- 
pressed. Head  large,  somewhat  flattened  and  broad  above.  Eye  very 
large,  longer  than  snout  and  longer  than  interorbital  space,  3  in  head. 
Mouth  horizontal,  subinferior,  and  rather  small.  Muzzle  bluntly  de- 
curved.  Upper  lip  below  le\'el  of  orbit,  maxiUary  not  reaching  the  line 
of  the  front  of  the  orbit.  Barbel  evident.  Fins  moderate.  Lateral 
line  somewhat  decurved.  Sixteen  scales  before  dorsal.  Color  translu- 
cent greenish  above ;  scales  somewhat  darte-edged ;  sides  with  a  bright 
silvery  band,  which  overlies  dark  pigment,  so  that  sometimes  a  plumbe- 
ous or  even  blackish  band  appears ;  a  dark  band  through  eye  around 
snout;  males  without  tubercles  or  red  coloration.  Head  4;  depth  6. 
D.  8;  A.  7  ;  scales  5-38-4;  teeth  1,  4-4,  1.  L.  2-4  inches.  Ohio  Valley 
and  southward.  Southern  specimens  (var.  winchelli)  have  the  head 
narrower  and  the  barbel  rather  shorter. 

{Ratilus  amblops  Raf.  Ichth.  Oh.  1820,  51 :  ?  HijbopaiH  gracilis  Agassiz,  Anier.  Journ. 
^Sci.  Arts,  1854,  358 :  Gobio  vcrnalis  and  Hybopsis  winchelli  Grd.  Proc.  Aciul.  Nat.  Sci. 
Phila.  1856,  188,  211:  Ccralichthys  hyalinm  Cope,  Joum.  Acad.  Nat.  Sci.  1869,  236: 
Ceratiohthys  hyalimis  GunthcTj  vii,  171):  Nocomui  aviblopB  J ordaiif  Ann.  Lye.  Nat.  Hist. 
N.  Y.  1876,  328.) 

4132.  C.  riibrifrons  Jordan. 

General  form  of  the  preceding.  Head  long,  narrower  than  in  the  pre- 
ceding, longer  than  in  the  next.  Eye  moderate,  3 J— 3^  in  head,  wider  than 
abbe  interorbital  space.     Montli  smaller,  inferior,  overhung  by  the  bluntly 
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bb.  Teeth  one-rowed. 

334.  C.  dlssiinilis  (Eirtland)  CoY>e.Spotted  Shin^, 

Body  long  and  slender,  little  compressed,  with  long  caudal  peduncle. 
Head  long,  rather  flat  above,  the  snout  somewhat  bluntly  decurved,  pro- 
jecting a  little  beyond  the  rather  small,  horizontal  mouth ;  lower  jaw 
included;  both  jaws  with  the  skin  hard  in  front,  forming  a  sort  of  lip 
laterally.  Barbel  considerably  shorter  than  pupil,  maxillary  not  reach- 
ing nearly  to  orbit.  Eye  very  large,  high  up,  somewhat  directed  up- 
w  ard,  rather  behind  the  middle  of  the  head,  forming  more  than  one- 
third  the  length  of  the  head.  Opercle  small.  Dorsal  rather  large,  its 
posterior  border  oblique;  anal  small;  caudal  well  forked;  pectoral 
rather  long.  Scales  rather  large,  22  in  front  of  dorsal.  Lateral  line 
nearly  straight.  Olivaceous ;  sides  silvery,  with  a  bluish  lateral  baud, 
which  is  widened  into  several  dusky  spots,  formed  by  dark  i)unctuIation8, 
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and  most  distinct  posteriorly ;  a  dusky  band  on  head,  through  eyes  and 
snout;  fins  plain.  Head  4^;  depth  5^.  D.  8;  A.  7;  scales  ^-47-5 ; 
teeth  4-4,  often  with  slight  grinding  surface.  L.  5  inches.  Ohio  Val- 
ley and  tributaries  of  the  Great  Lakes. 

{LeucUcus  dissiniilis  Kirtlaud,  Bost.  Jouni.  Nat.  Hist,  iii,  341,  1840 :  CeratidhihyB  dM- 
Hmilis  Cope,  Cypr.  Penn.  367  ;  Ceratichthye  disaimilis  GUnther,  vii,  177.) 

83<l.  €•  sterletus  Cope. 

Body  slender,  with  long  caudal  peduncle,  the  least  depth  of  which  is 
little  more  than  a  third  of  the  greatest  depth  of  the  body.  Head  long 
and  slender,  the  muzzle  much  projecting  and  broadly  rounded.  Mouth 
moderate,  inferior,  the  maxillary  not  reaching  the  front  of  orbit.  Bar- 
bels conspicuous.  Eye  moderate,  4i  in  head.  Fins  rather  long,  the 
caudal  deeply  forked.  Color  silvery;  sides  with  a  few  dusky  scales; 
forehead  pink  in  the  males,  as  in  C  rubrifrons.  Head  4 ;  depth  4§.  D. 
8;  A.  7 ;  scales  G-3G-5 ;  teeth  4-4.    Rio  Grande,  in  New  Mexico.    ( Cope,) 

(C^ope,  Zool.  Wheelei-'B  Expl.  W.  100th  Mer.  v,  «52,  1876.) 
836.  C.  aestivalis  ((ird.)  Cope. 

Head  contained  about  4J  times  in  the  total  length.  Differs  from  G. 
gelidm  and  G,  vernalw^  its  American  congeners,  by  a  rather  compressed 
body,  elevated  and  arched  upon  its  middle  region,  and  tapering  rapidly 
towards  the  peduncle  of  the  tail.  The  snout  is  more  protruding  than 
in  G.  gelidm^  the  eye  larger,  and  the  ventral  fins  inserted  somewhat 
more  forwards.  The  scales  are  also  larger  (about  36  in  the  lateral  line 
in  the  figure),  deeper  than  long,  anteriorly  subtruncated  and  posteriorly 
rounded,  with  radiating  furrows  upon  the  latter  section  only.  D.  I,  8j 
A.  I,  7,  etc.  The  color  is  yellowish  brown,  somewhat  lighter  beneath 
than  above,  with  a  silvery  streak  along  the  middle  of  the  flanks.  •  Bio 
San  Juan,  Cadareita,  New  Leon.  ( Girard.)  (Of  course  these  little  fishes 
have  no  intimate  relation  with  the  European  genus  Gobio^  which  is  an 
ally  of  Setnotilm^  with  the  teeth  3,  5-5,  3,  and  the  barbel  lateral  and 
very  long.) 
{Gobio  atHtivaUs  Girardy  Proc.  Acad.  Nat.  Sci.  Phila.  ia56,  189.) 

837.  C.  i:elidus  (Grd.)  Jor. 

Body  very  slender,  not  elevated.  Head  slender  and  elongate,  the 
snout  prominent  and  tapering.  Eye  small,  rather  high,  4  in  head. 
Mouth  small,  subterminai,  the  maxillary  not  extending  to  the  eye* 
Fins  large.  Lateral  line  decurved.  Scales  rather  large.  Coloration 
silvery;  a  dusty  lateral  streak,  and  a  blackish  spot  at  base  of  caudal. 
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Head  3f ;  depth  6^.    D.  8;  A.  8;  Lat  1.  44.    L.  2  inches.    Milk  River^ 
Montana.    (Girard,) 

{Gubio  gelidus  Grd.  Proc.  Acad.  Nat.  Sci.  Pbila.  1856, 188,  and  U.  S.  Pac.  R.  R.  Surv. 

248.) 

^** Species  of  small  size,  with  the  mouth  subinferior  and  horizoutal,  with  thickened 
lips;  the  dorsal  fin  inserted  slightly  behind  the  ventrals,  usually  with  a  black 
blotch  on  its  last  rays;  scales  rather  large,  silvery. 

S88.  €•  labrosus  Cope. 

Body  slender,  little  compressed,  the  back  not  elevated.  Head  long,, 
gently  decurved  to  the  muzzle,  which  scarcely  overhangs  the  month. 
Mouth  entirely  horizontal,  the  maxillary  reaching  the  orbit.  Eye  3J  in 
head.  Dorsal  inserted  slightly  behind  origin  of  ventrals  (not  directly 
over,  as  stated  in  original  description).  Lips  thickened.  Barbels  very 
long.  Color  silvery;  sides  sometimes  with  vague,  dusty  cross-bars. 
Head  4^;  depth  5J.  D.  8;  A.  8;  scales  6-34-4;  teeth  1,  4-4, 1.  L.  2^ 
inches.    Catawba  River,  North  Carolina.     (Cope.) 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  458.) 
389.  €•  zaneinus  Jordan  &  Brayton. 

Body  long  and  slender,  little  compressed.  Head  rather  long,  narrow^ 
and  pointed,  very  slender  in  young  specimens,  stouter  in  adults.  Snout 
decurved  in  profile,  an  angle  in  front  of  the  nostrils  Muzzle  long,  over- 
hanging the  large  mouth.  Lips  much  thickened,  the  lower  with  a  con- 
spicuous internal  fringe  of  papillae.  Barbels  extremely  long,  longer 
than  in  any  other  of  our  Cyprinidxe^  their  length  more  than  half  the 
diameter  of  the  eye.  Bye  moderate,  nearly  median,  3J  in  head.  Scales 
moderate,  closely  imbricated,  16  in  front  of  dorsal.  Lateral  line  slightly 
decurved  anteriorly.  Fins  rather  small.  Caudal  deeply  forked,  its  pe- 
duncle long  and  slender.  (Coloration  pale;  a  small,  round  black  spot  at 
base  of  caudal ;  dorsal  scales  dark-edged  ]  a  dark  lateral  streak,  obso- 
lete anteriorly;  large  specimens  with  a  large  dark  patch  on  the  last 
rays  of  the  dorsal,  as  in  Cliola  analostana;  base  of  the  caudal  with  dark 
points;  males  in  spring  with  the  head  and  neck  profusely  tuberculate 
and  the  fins  flushed  with  crimson.  Head  4J;  depth  4J.  D.  8;  A.  7; 
scales  5-40-3 ;  teeth  1, 4-4, 1.    L.  3  inches.    Saluda  River,  South  Carolina. 

(Jordan  &  Brayton,  Boll.  U.  S.  Nat.  Muh.  xii,  25,  1878.) 

340.  €•  monachus  Cope. 

Body  slender,  somewhat  compressed,  not  much  elevated.  Head  long 
and  rather  slender,  fiattish  above,  with  projecting  muzzle.  Mouth  in- 
ierior,  horizontal,  small,  the  maxillary  not  reaching  the  eye,  which  is 
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rather  small,  4^  in  head.  Scales  rather  small.  Lateral  line  somewhat 
decurved.  Twenty-four  scales  in  front  of  dorsal.  Fins  moderate.  Color 
light  olive  ^  a  metallic  vertebral  band;  sides  and  belly  silvery;  no  lateral 
band;  a  black  spot  at  base  of  caudal;  muzzle  dusky;  membrane  of 
upper  posterior  part  of  dorsal  fin  black.  Head  4 ;  depth  5^.  D.  8;  A. 
8;  scales  8-6G-4;  teeth  4-4.  L.  4  inches.  TenneiBaie  River. 
(Cope,  Jooni.  Acad.  Nat.  Sci.  PhUa.  1867,  227.) 

98.-COUESIUS  Jordan. 

(Jordan,  Bull.  Hay  den's  Geol.  Surv.  Terr,  iv,  785, 1878:  type  Nocomia  milneri  Jordftn=: 
Leuooeamus  disHmilia  Grd. ) 

Body  elongate.  Head  normal,  not  depressed,  the  profile  convex. 
Mouth  terminal,  uormal,  a  well-developed  barbel  at  the  posterior  end 
of  the  maxillary.  Teeth  2,  4-4,  2,  hooked,  without  grinding  sur&ce. 
Scales  rather  small.*  Lateral  line  continuous.  Dorsal  fin  over  or 
slightly  behind  ventrals;  anal  basis  short  Size  rather  large.  (Dedi- 
cated to  Elliott  Cones.) 

*  Scales  small,  60-70  in  the  coarse  of  the  lateral  line. 

t  About  thirty  scales  in  a  transverse  series  ^m  dorsal  to  ventrals. 

841.  €•  squamllentus  (Cope)  Jor. 

Form  stout,  profile  nearly  plain.  Muzzle  not  prominent.  Mouth 
horizontal,  the  maxillary  not  reaching  the  orbit.  Eye  rather  small,  4| 
in  head,  shorter  than  snout.  Isthmus  wide.  Barbel  quite  small.  Dor- 
sal fin  slightly  in  advance  of  ventrals,  behind  middle  of  the  body. 
Scales  quite  small.  Olivaceous  above;  sides  silvery;  a  lateral  band  of 
dark  punctulations.  Fins  plain.  Head  3^;  depth  5.  D.  8;  A.  7;  scales 
17-<>6-14;  teeth  2*,  4-4,  1.  Henry's  Fork  of  Green  River,  Wyoming. 
(Cope.)  • 

{Ceratiohthys  squamilentus  Cope,  Hayden's  Geol.  Surv.  Wyom.  1870,  442, 1872.) 

tt  About  20  scales  in  a  transverse  series  from  dorsal  to  vAitrals. 

343.  €.  ^issimilis  (Grd.)  Jor. 

Form  of  Semotilm  corporalis,  but  more  elongate  and  less  compressed. 
Head  flattish  above,  the  snout  broad,  projecting  over  the  large,  oblique 
mouth,  maxillary  reaching  front  of  eye.  Barbel  very  evident.  Eye 
large,  as  long  as  snout,  about  4  in  head,  1^  ininterorbital  space.  Scales 
small,  crowded  forwards,  those  on  the  back  smaller.  Dorsal  fin  begin- 
ning over  last  ray  of  vootrals.  Dusky  above;  sides  somewhat  silvery; 
an  obscure  dusky  band  through  eye  around  snout;  fins  plain.    Head  4J; 
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(Gill,  Proc.  Bost.  Soc.  Nat.  Hist.  18G1:  typo  Poganichthys  communis  Grd.) 

Body  rather  elongate,  somewhat  compressed.  Head  rather  short, 
broad  and  depressed  above.  Mouth  normal,  rather  large,  subter- 
minal,  with  a  well- developed  barbel  at  its  angle,  at  the  extremity  of 
the  maxillary.  Scales  large.  Lateral  line  continuous.  Dorsal  in- 
serted anteriorly,  rather  in  front  of  the  ventrals.  Teeth  2,  4-4,  2,  with 
rather  narrow  grinding  surface.  Size  largo.  [TzXazuq:^  broad ;  Latin 
gobio^  a  gudgeon;  the  broad,  flat  head  resembling  the  head  of  a  Oila,) 
345.  P.  gracilis  (Rich.)  Gill  <&  Jot.— Flat-headed  Chub. 

Body  rather  elongate,  somewhat  compressed,  little  elevated.     Head 
fimall  and  short,  its  upper  surface  very  broad  and  depressed,  the  inter- 
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orbital  width  being  nearly  half  the  length  of  the  head.  Mouth  rather 
large,  slightly  oblique,  the  upper  lip  on  the  level  of  the  lower  part  of  the 
eye,  the  maxillary  reaching  the  line  of  the  front  of  the  eye,  the  upper  jaw 
very  protractile,  the  lower  jaw  included.  Eye  small,  rather  high  up 
and  anterior,  6  in  head.  Fins  rather  large ;  dorsal  in  advance  of  the 
middle  of  the  body;  caudal  peduncle  rather  stout.  Scales  large  and 
silvery;  lateral  line  decurved;  23  scales  in  front  of  dorsal.  Coloration 
pale 5  back  bluish;  sides  and  below  silvery;  head  mostly  white;  fins 
pale.  Head  4^ ;  depth  4^.  D.  8 ;  A.  8 ;  scales  6-50-5 ;  teeth  2,  4-4,  2. 
L.  12  inches,  llocky  Mountain  region  from  the  Kansas  and  Yellow- 
stone Eivers  to  the  Saskatchawan ;  abundant. 

{Cyprinus  {Leuciscuti)  gracilis  Rich,  Fauna  Bor.-Amer.  Pise.  1836,  120:  Pogomchthys 
communu  Grd.  Proc.  Acad.  Nat.  Sei.  Phila.  185G,  188,  and  U.  S.  Pac.  R.  R.  Surv.  x, 
247:  Pogonichthy 8  communis  Gill,  Ichth.  Captain  Simpson's  Siirv.  408:  Pogonichthys  {Pla- 
tygohie)  gulanellus  Cope,  Proc.  Aoad.  Nat.  Sci.  Phila.  1864,  277  :  Leticpious  gracilis  Giin- 
ther,  vii,  240:  Leuvosomm  commuim  and  gulonellus  Giinther,  vii,  267,  268.) 

346«  P.  palli^us  Forbes,  sp.  no  v. 

**The  depth  is  contained  4§  times  in  length,  and  the  head  4.  The  eye 
e<iuals  the  snout,  and  enters  length  of  head  3|  times  and  the  interor- 
bital  space  twice.  The  head  is  flat  above  and  the  snout  overhangs  the 
mouth,  which  is  large  and  wide,  with  a  maxillary  barbel  about  one-third 
as  long  as  the  eye.  The  mandible  reaches  a  vertical  line  drawn  through 
the  middle  of  the  iris  in  front.  Th^  greatest  depth  of  the  head  enters 
its  length  1%  times.  The  scales  are  6-55-5,  with  22  rows  before  dorsal, 
where  they  are  much  smaller  than  elsewhere.  The  lateral  line  is  straight, 
except  for  a  few  scales  in  front.  The  pectoral  tins  are  large  and  pointed, 
reaching  the  ventrals,  and  the  latter  attain  the  vent.  The  front  of  the 
dorsal  is  situated  a  trifle  before  the  ventrals  and  a  little  nearer  snout 
than  caudal.  D.  8;  A.  8.  The  color  in  alcohol  is  plain,  'with  a 
plumbeous  lustre  along  sides,  and  traces  of  a  dusky  lateral  stripe  behind 
dorsal.  The  pharyngeal  teeth  are  stout,  2,  4-4,  2,  hooked,  with  masti- 
catory surface.  L.  2 J  inches.  One  specimen  from  the  Ohio  River  at 
Cairo,  probably  adult,  as  the  snout  is  tuberculate.^    (Forbes,  MSS.) 

95.— SEifIOTlL.UfS  Uatinesque. 

Chubs, 

{Leucosomud  Meckel ;  Chilonemus  Baird.) 

(Rafinesque,  Ichth.  Oh.  49,  18*20:    type  SemotUm  dormlis  R&f.  =^  Cyprinus  oorporalis 
Mitch.) 

Body  robust.  Head  large.  Mouth  terminal,  the  upper  jaw  pro- 
tractile, a  small  barl)el  on  the  maxillary  just  above  its  extremity.     In. 
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Barbel  lateral,  well  developed.    Eye  small,  6  in  head.    Cheeks  swollent 

Scales  Is^rger  than  in  IS.  corporalusj  not  much  crowded  forward.    Lateral 

line  much  decurved.    Dorsal  fin  entirely  behind  ventrals,  its  last  ray 

over  the  first  ray  of  the  anal.    Fins  all  small.    Coloration  of  8.  corpo- 

rdli$;  the  black  dorsal  spot  distinct    Head  3|;  depth  4.    D.  8;  A.  7; 

scales  9-4S-5 ;  teeth  2,  5-4,  2.    L.  4  inches.    Flint  River,  Georgia. 

(Jordan,  Bull.  U.  8.  Nat.  Mus.  x,  63,  1877.) 

*•  InBertlou  of  dorsal  fin  scarcely  behind  ventrals ;  scales  nearly  equal  over  the  body ; 
no  conspicuous  black  dorsal  spot.    {Leuoosomua  Heckel.) 

849.  S.  bullaris  (Raf.)  Jot.— Fall-fish;  Silver  Chub, 

Body  oblong,  robust,  little  compressed.  Head  large,  convex,  the 
snout  bluntly  conic.  Month  large,  terminal,  somewhat  oblique,  the 
lower  jaw  included ;  premaxillary  below  the  level  of  the  eye,  the  max- 
illary barely  reaching  the  front  of  the  orbit.  Eye  moderate,  rather  high 
up  and  anterior,  4J  in  head.  Barbel  shorter  than  pupil,  not  evident  in 
young  specimens.  Scales  largo,  22  in  front  of  dorsal,  not  crowded  an- 
teriorly. Dorsal  fin  slightly  behind  middle  of  body,  just  behind  ven- 
trals. Fins  moderate.  Coloration  brilliant;  steel-blue  above;  sides 
and  belly  silvery ;  males  in  spring  with  the  belly  and  lower  fins  rosy  or 
crimson.  Head  4;  depth  4.  D.  8 ;  A.  8;  scales  8-45-4;  teeth  2, 5-4, 2. 
L*  18  inches.  Largest  of  our  Eastern  CyprinidcB.  Abundant  from 
Massachusetts  to  Virginia,  east  of  the  Alleghanieis. 

{Cyprinua  5ttZZaH«  Rafinesquo,  Amer.  Month.  Mag.  and  Grit.  Rev.  1817,  120:  LewMcu9 
argenteua  and  pulohdlus  Storer,  Hopt.  Fish.  Mass.  1839, 90 :  Chilcnemua  pulohellua  Storer, 
Fish.  Mass.  286 :  Leuco9omus  cataraclua  Baird :  SemoUlus  rhotheus  Cope,  Cypr.  Penn.  362 : 
Leucoaomue  pulohelltts  Giinther,  vli,  268.) 

96.~ST]II]!IETRIJRUS  Jordan. 

« 

(Jordan,  BuU.  Hay  den's  Geol.  Snrv.  Terr,  iv,  788, 1878 :  type  Pogonidhthys  argyreUmu 
Girard.) 

This  genus  differs  from  Pogonichthys  chiefly  in  the  caudal  fin,  which 
is  developed  as  in  SemoUlus  and  other  related  genera,  the  two  lobes 
equal,  and  the  rudimentary  basal  rays  comparatively  few  and  small. 
The  presence  of  grinding  surface  on  the  teeth  and  the  position  of  the 
barbel  chiefly  distinguish  Symmctrurus  from  SemoUlus.  (cufifierpo^,  sym* 
metrical  j  odpd,  tail.) 

350.  S.  argryrtosas  (Girard)  Jor. 

Body  elongated,  pretty  strongly  compressed.  Head  moderate,  con- 
siderably compressed,  the  snout  subconical.  Mouth  moderate,  nearly 
horizontal,  the  lower  jaw  included,  the  maxillary  reaching  the  firont  of 
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the  eye.  Eye 'large,  3J  in  head.  Scales  moderate,  very  sUvery.  Lat- 
eral line  slightly  decarved.  Fins  rather  high.  Dorsal  fin  rather  in  ad- 
vance of  ventrals.  Caudal  fin  with  its  rudimentary  rays  few  and  little 
developed,  the  two  lobes  equal.  Brownish  above,  with  black  dotsf 
sides  and  below  bright  silvery.  Head  4^.  D.  9 ;  A.  8  j  Lat  1. 60 ;  teeth 
2,  5-(4,  2).    L.  4  inches.    Presidio,  Oal. 

(PogoMohthys  argyrei08U8  Girard,  Proc.  Acad.  Nat.  ScL  Phila.  1854,  154 :  Leucosomua 
argjpreioBW  Gttnther,  vii,  267.) 

0Y.-POOONI€HTH¥S  Girard. 

(Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1854,  136:  type  Pogoniohtkys  inofquilohus  B.  A, 
Q.=iLeuci8CU8  macrolepidotus  Ayres.) 

Body  elongate.  Head  small,  conical.  Mouth  moderate,  terminal^ 
normal ;  maxillary  with  a  well-developed  barbel  j  premaxillaries  protrac- 
tile. Teeth  2,  4-5,  2,  or  2,  5-6,  2,  hooked,  with  well-marked  grinding  , 
surface.  Scales  rather  large.  Lateral  line  continuous,  decurved.  Dor- 
sal fin  beginning  rather  in  advance  of  ventrals.  Anal  basis  short. 
Caudal  fin  with  its  rudimentary  rays  numerous  and  greatly  developed^ 
supported  by  strong  ai)ophyses  of  the  caudal  vertebrae,  the  upper  lobe 
of  the  fin  considerably  longer  than  the  lower.  Intestinal  canal  short; 
peritoneum  brownish.  Species  of  large  size,  (nwymv^  beard ;  lxOo<;j  fish.) 
S51.  P.  macrolepidotus  (Ayres)  JoT.^Split-iaU. 

Body  elongate,  somewhat  compressed,  the  back  a  little  elevated,  the 
form  somewhat  that  of  Cycleptus.  Head  short,  slender.  Mouth  mod- 
erate, nearly  horizontal,  the  maxillary  reaching  front  of  orbit;  lower 
jaw  included;  preorbital  longer  than  deep.  Eye  large,  4J  in  head; 
interorbital  space  convex.  Dorsal  fin  midway  of  the  body,  rather  in 
firont  of  the  ventrals.  Scales  rather  large,  moderately  imbricated.  Lat- 
eral line  decurved.  Fins  rather  large ;  upper  lobe  of  caudal  half  longer 
than  head.  Coloration  uniform,  somewhat  silvery.  Head  4|;  depth 
3|.  D.  9;  A.  8^  scales  10-66-6;  Vert.  26-1-15;  teeth  2,  5-5,  2.  L.  12 
inches.  Eivers  of  California.  Singularly  distinguished  from  our  other 
Cyprinidw  by  the  great  development  of  the  upi>er  lobe  of  the  caudal  and 
its  rudimentary  rays. 

(Poganiohihys  incequilobus  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  136 
(AugOjBt),  and  U.  S.  Pac.  R.  R.  Surv.  x,  245:  Lcucosomua  incpquilohui  GUnther,  vii,  271: 
Leudicua  macrolepidoiua  Ayres,  Placer  Timee  and  Transcript,  1854,  May  30 ;  Jordan^ 
Proc.  U.  8.  Nat.  Mus.  1880,  326.) 

97  (&).  STYPODON  Gaiman. 
(Garman,  Bnll.  Mus.  Comp.  Zool.  viii,  90, 1881 :  type  Stypodon  signtfer  Garm.) 

Body  oblong,  compressed,  covered  with  large,  deciduous  scales.    Lat- 
eral line  complete,  decurved.    Dorsal  and  anal  flns  short.    Mouth  smaU, 
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anterior ;  premaxillaries  protractile ;  fold  of  lower  lip  not  crossing  the 
symphysis ;  lower  jaw  trenchant,  without  horny  covering  5  no  barbels. 
Oill  rakers  short.  Pharyngeals  strong.  Teeth  3-3,  of  the  Mylochilus 
type,  more  or  less  cylindrical,  with  rounded  grinding  surfaces,  posterior 
more  slender  and  subcorneal,     (^rryiro?,  stump ;  odutv^  tooth.) 

3«I3«  S«  slgnifer  Garman. 

Dorsal  and  ventral  outlines  similar.  Eye  large,  longer  than  snout. 
Mouth  oblique,  the  maxillary  not  reaching  front  of  eye.  Lower  jaw  the 
longer.  Pectorals  not  reaching  ventrals,  the  latter  to  anal.  Brown; 
silvery  below ;  a  broad  brown  lateral  band,  bordered  above  by  a  nar- 
row silvery  line.  Head  3|;  depth  3f.  D.  8;  A.  85  scales  6-35-2; 
^'  teeth  3-3,  stout,  stump-like,  with  convex  summits."  Lago  de  Parras, 
'  an  isolated  lagoon  in  Coahuila,  Mexico.  {Garman.) 
(Garman,  1.  c.  90.) 

98.— ]IIirLO€HILUS  Agassiz. 

{Mylooheilus  Agassiz,  Amer.  Joorn.  Sci.  Arts,  1855,  229:    type  Mylocheilvs  laterali$ 
Agassiz  =  Leuoiscua  caurinu9  Rich.) 

Body  elongate,  not  elevated,  little  compresse<l.  Head  rather  short, 
conic,  somewhat  pointed.  Mouth  rather  small,  little  oblique,  the  lower 
jaw  included ;  maxillary  with  small  barbel  at  its  end ;  upper  jaw  pro- 
tractile. Scales  moderate  not  closely  imbricated.  Lateral  line  da- 
<5urved.  Dorsal  fin  beginning  nearly  opposite  ventrals.  Caudal  fin  with 
the  rudimentary  rays  little  developed.  Anal  basis  short.  Intestinal 
canal  about  as  long  as  body.  Teeth  2,  6-5,  2,  or  2,  5-4,  2,  two  or  three 
of  those  in  the  main  row  molar,  much  enlarged,  blunt  and  truncate 
above.  (A  third  deciduous  row  sometimes  present,  according  to  Girard, 
in  this  genus  and  in  Mylopharodon}  we  have  seen  nothing  of  the  kind.) 
Size  large.    (/iwAoc,  grinder;  ;^eTAoc,  lip.) 

353*  HI*  caurinus  (Richardson)  Grd. — Columbia  Chub. 

Eye  large,  shorter  than  snout,  5  in  head;  interorbital  space  broad, 
convex.  Mouth  horizontal  or  nearly  so,  the  maxillary  not  reaching  the 
front  of  the  eye;  suborbital  bones  wide;  preorbital  elongate.  0olor 
dark  above;  sides  silvery,  a  dark  lateral  band;  below  this  a  pale 
stripe;  under  which  is  a  dark  stripe  which  extends  about  to  the  vent; 
fins  plain;  belly  and  pale  stripe  red  in  spring  males.  nead4|;  depth 
4J.    D.  8 ;  A.  8 ;  scales  13-70-10 ;  teeth  2, 5^,  2.    L.  12  inches.    Streams 
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chiefly  west  of  the  Cascade  Range,  from  California  to  British  Columbia, 
often  entering  the  sea;  abondant. 

(CyprinuB  (Leuci8CH$)  canrinua  Richardson,  Fanna  Bor.-Amer.  Fishetn,  1836,  304:  My- 
locheUuB  lateralis,  cauriuMS,  and  fraterculuB  Oirard,  U.  S.  Pac.  R.  R.  Sonr.  x,  213-215: 
Leiioosomns  oawrinu$  GUnther,  vii,  270.) 

99.~]!Iiri.OPHARODO]f  Ayree. 

(Ay res,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  33:  type  Mylopharodon  rohuatus  kyrea^Gila 
conooephala  B.  &  G. ) 

Body  elongate.'  Head  liwge,  pike-like,  the  upper  jaw  not  protrac- 
tile; no  barbel.  Teeth  2,  4-5,  2^  two  or  three  of  the  teeth  in  the  main 
row  molar,  truncate  or  bluntly  rounded  at  the  apex,  much  enlarged. 
Mouth  terminal,  rather  large,  with  thickened  lips.  Scales  rather  small. 
Lateral  line  continuous.  Dorsal  fin  inserted  behind  the  ventrals.  Anal 
basis  short.  Size  very  large.  This  genus  Iui>s  been  confounded  with 
Mylochilusy  from  which  it  differs  in  the  non-protractility  of  the  upper 
jaw.  (Shortened  from  Mylopharyngodan — fiuXo<;y  grinder ;  fdpoy^y  pha- 
rynx ;  6dmvy  tooth.) 

3ff4«  M.  conocephalus  (Baird  &.  Girard)  Grd. 

Body  elongate,  subfusiform,  compressed.    Head  broad  and  depressed, 

the  snout  tapering,  almost  wedge-shax>ed.    Mouth  horizontal,  the  jaws 

about  equal,  the  maxillary  extending  to  eye.     Eye  small,  about  7  in 

head,  2^  in  snout;  preorbital  elongate.    Interorbital  space  as  long  as 

maxillary,  3  in  head.    Scales  rather  small,  of  the  type  usual  in  the 

Pacific  coast  Cyprinidce.    Dorsal  fin  a  little  behind  ventrals.    Caudal 

'fin  1^  in  head  5  caudal  peduncle  very  long,  4J  in  length.    Color  dark, 

paler  below.    Head  3J;  depth  4§.     D.  8;  A.  85  scales  17-74-7.    L.  18 

inches.    Rivers  of  California.    Next  to  the  species  of  Ptychochilua  the 

largest  of  our  Cyprinidce. 

{Gila  conocephala  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  134:  Mylopkarodon  ro- 
biutna  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855, 33:  Mylopharodonoonooephalua  androhuaiHs 
Grd.  U.  8.  Pac.  R.  R.  Surv.  x,  216;  Gttnther,  vii,  262.) 

100.— PTrCIIO€HII.US  Agassiz. 

{PhfchochdluB  Ag^ssiz,  Amer.  Joum.  Sci.  Arts,  1855,  229:  tyx>e  Ptyohocheilus  gradlis 
Agassiz  =  Leu^cm  oregonmna  Rich.) 

Body  elongated,  little  elevated,  the  caudal  peduncle  not  contracted. 
Head  long,  slender,  pike-like.  Mouth  nearly  horizontal,  widely  cleft, 
the  maxillary  extending  to  below  the  eye,  the  upper  lip  rather  below 
the  level  of  the  eye,  the  lower  jaw  included  both  anteriorly  and  later- 
ally; no  barbel;  lips  thick.  Scales  small,  little  imbricated,  mostly 
BuU.  Nat.  Mus.  No.  16 15  ^  t 
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longer  than  deep.  Lateral  line  decorved.  Dorsal  fin  well  back,  some- 
what behind  ventrals.  Anal  basis  short.  Caudal  fin  strong,  its  rudi- 
mentary rays  not  greatly  developed.  Intestinal  canal  short  Teeth  2, 
5-4,  2;  the  straight  limb  of  the  pharyngeal  bone  extremely  long  and 
slender,  its  teeth  wide  apart,  subconical,  scarcely  compressed,  and  but 
slightly  curved  at  tip,  the  hook  being  turned  in  the  direction  of  the 
angle  of  the  bone ;  no  trace  of  grinding  surface.  Fishes  of  very  large 
size,  reaching  a  length  of  more  than  4  feet,  the  largest  of  the  Leuciscine 
CyprinidcB.  With  a  general  resemblance  to  Squalius  and  Oila^  this  genus 
differ  strongly  in  the  form  of  the  pharyngeal  bones  and  teeth,  {itruxij 
fold;  ;^c(^07,  lip;  the  skin  of  the  month  behind  the  jaws  being  folded.) 

855*  P*  oregonensis  (Rich.)  GTd.^8aoramento  "Pike.^' 

Body  comparatively  robust,  with  stout  caudal  peduncle.  Month  large, 
the  maxillary  reaching  middle  of  the  eye.  Eye  small,  2^  in  snout,  7} 
in  head ;  in  young  specimens  the  eye  is  proportionately  much  larger. 
Lateral  line  strongly  decurved,  much  nearer  belly  than  back.  Coloration 
olivaceous ;  the  fins  in  spring  with  red  or  orange ;  scales  thickly  punctate 
with  dark  dots.  Head  4 ;  depth  5.  D.  8;  A.  8;  scales  12-73-6  (13-79-9 
in  Columbia  Biver  specimens);  teeth  2,  5-4,  2  (in  all  specimens  exam- 
ined; not  2,  5-6,  2,  nor  2,  4-4,  2).  L.  3-5  feet.  Rivers  of  the  Pacific 
slope,  chiefly  west  of  the  Sierra  Nevada.    Largest  of  our  Cyprinidw. 

(CffpHnu8(Leiici$cu8)oregonensi8  Richardson,  Fauna  Bor.-Anier.  iii,  305, 1836:  Ptyoho- 
ckeilua  gr4U!ili»  and  major  Agassiz,  Amer.  Jonm.  8ci.  Arts,  1855,  229:  CHla  grandis 
Ayres,  Proc.  Gal.  Acad.  Nat.  Sci.  1854,  18:  Ptyohooheilus  oreganenais  and  grandU 
Oirard,  U.  8.  Pac.  R.  R.  8urv.  Pish.  298-300 :  Leudscus  grandU  and  ortgonetms  Glln- 
iher,  vii,  239.) 

856.  P*  rapax  Ord. 

Body  shorter  and  deeper  than  in  Pt  oregonensis.  Head  similar,  rather 
more  depressed  above.  Mouth  large,  the  maxillary  reaching  middle  of 
eye.  Lateral  line  moderately  decurved,  passing  along  the  median  line 
of  the  body  between  dorsal  and  ventrals.  Dorsal  inserted  but  little  be- 
hind ventrals.  Coloration  dark;  the  sides  somewhat  clouded;  fins 
plain.  Head  3§;  depth  4|.  D.  9;  A.  8;  Lat.  1.  78.  L.  12  inches. 
Monterey,  California.    Perhaps  not  distinct  from  the  foregoing. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  209,  and  U.  8.  Pac.  R.  R.  8nrv.  x,  300.) 

857.  P.  harfordi  Jor.  &  GUb. 

Form  of  P.  oregonensis^  but  more  slender,  the  lateral  line  similarly 
much  decurved.  Scales  much  smaller  than  in  P.  oregonensis.  Caudal  less 
deeply  forked,  the  pectoral  longer,  reaching  i  to  ventrals.    Head  4; 
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depth  5f.    D.  8;  A.  7.;  scales  17-90-9;  teeth  2,  5-4,  2.    L.  30  inches. 
Sacramento  Biver,  with  P.  oregonensisj  but  less  common  in  the  markets. 

(Jordan  A  GUbert,  Proc.  U.  S.  Nat.  Mas.  1881.) 

Sft9.  P.  loctas  Qrd,— Colorado  ** Pike'', 

Body  slender,  elongate,  with  long,  slender,  depressed  head ;  the  form 
and  general  appearance  being  that  of  Pt,  oregonensis.  Maxillary  reaching 
past  anterior  margin  of  the  eye.  Eye  small,  2^  in  snout,  7  in  head. 
Lateral  line  very  strong1|r  decurved.  Fins  low,  the  dorsal  evidently 
behind  ventrals.  Scales  very  small.  Coloration  plain,  darker  above. 
Head  3J;  depth  5J.  D.9;  A.9;  Lat.  1. 104;  teeth  2, 4-6,  2.  Colorado 
Biver;  abundant. 

(Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1856,  209,  and  U.  8.  Mex.  Bound.  Surv.  Iclith. 
65.) 

lOl.— OIIiA  Baird  &.  Girard. 
(Baird  A.  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1853,  368:  tyito  Gila  rohusta  B.  ^  G.) 

Body  elongate,  little  compressed,  the  back  arched,  especially  in  the 
adolt;  the  caudal  peduncle  typically  extremely  long,  slender,  con- 
tracted, much  narrower  than^the  base  of  the  caudal  fin,  which  is  widely 
forked,  with  its  basal  fulcra  very  much  developed.  Head  in  typical  spe- 
cies broad,  depressed,  its  profile  concave.  Mouth  large,  horizontal,  and. 
overlapped  by  the  broad  snout.  Dorsal  fin  behind  the  middle  of  the 
body,  slightly  behind  ventrals.  Anal  basis  short.  Intestinal  canal  short. 
Scales  very  small,  little  imbricated,  sometimes  scarcely  imbricate  at  ull, 
longer  than  deep,  especially  posteriorly.  No  barbel.  Pseudobranchi» 
present.  Teeth  2,  5-4,  2,  close  set,  compressed  and  hooked,  without 
grinding  surface.  Yertebrse  about  46  (5  or  6  more  than  usual  in  SqucUius), 
Intestinal  canal  short;  peritoneum  dusky.  Species  of  large  size,  the 
typical -form  remarkably  unlike  the  usual  Cyprinoid  type,  but  varying 
through  a  series  of  intermediate  forms  directly  into  SqualiuSj  so  that 
the  genus  is  hardly  distinguishable  by  any  definite  technical  character, 
unless  the  greater  number  of  vertebrse  be  found  constant.  {Oilaj  the 
name  of  the  river  where  the  typical  species  was  first  obtained.) 

*  Head  depressed  anteriorly,  the  occipital  region  high,  so  that  the  profile  is  notahly 
concave. 

359.  O.  elegans  B.  &,  G. 

The  extreme  species  of  this  type.  Body  elongate,  somewhat  com- 
pressed, the  region  before  the  dorsal  elevated,  forming  a  sort  of  hump, 
the  dorsal  fin  inserted  on  the  downward  slope  of  the  back,  so  that  its 
base  is  quite  oblique.    Caudal  peduncle  extremely  long  and  slender,  as 
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broad  as  deep,  and  nearly  terete,  its  length  (from  end  of  anal  to  middle 
of  base  of  caudal)  1^  times  the  length  of  the  head,  its  least  depth  about 
one-seventh  of  its  length,  its  extremity  dilated  and  compressed.  Head 
short,  broad,  the  snout  depressed  and  broadly  rounded  -,  the  anterior 
part  of  the  head  from  behind  the  eyes  broad  and  depressed;  the  pos- 
terior part  high,  so  that  the  profile  forms  a  concave  arc.  Mouth  rather 
large,  nearly  horizontal,  the  upper  lip  on  the  level  of  the  lower  part  of 
orbit,  the  maxillary  extending  to  the  front  of  the  orbit,  the  lower  jaw 
on  all  sides  included.  Skin  of  the  lower  jaw  hard.  Eye  small,  anterior, 
placed  low,  5  in  head.  Isthmus  narrow.  Gill-rakers  rather  weak. 
Fins  all  long  and  falcate.  Pectorals  reaching  ventrals.  Oaudal  fin 
deeply  forked,  its  lobes  long  and  pointed,  the  upper  somewhat  the 
longer;  the  rudimental  basal  rays  strong,  about  12  in  number  on  each 
sides.  Scales  scarcely  imbricated  at  all,  on  the  caudal  peduncle  hardly 
touching  each  other,  on  the  sides  of  the  body  much  longer  than  deep ; 
their  texture  thin  and  membranaceous;  scales  on  back  and  belly  much 
smaller  than  those  on  the  sides.  Coloration  bluish  above,  pale  below. 
Head5;  depth5.  D.  9;  A.  10;  scales 23-98-10;  teeth  2,  4-5,  2.  L.  12 
inches.    Colorado  and  Gila  Rivers.         * 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  369;  Girard,  U.  S.  Pac.  B.  E. 
Surv.  X,  286:  Leuciscus  elegans  Gttnther,  vii,  241.) 

860.  O.  robnsta  Baird  &  Girard. 

Body  elongate,  the  back  elevated  and  the  head  depressed  as  in  0. 
elegansy  but  the  caudal  peduncle  notably  stouter,  its  least  depth  about 
one-third  its  length,  3f  in  the  length  of  the  head.  Mouth  large,  the 
upper  lip  on  the  level  of  the  lower  part  of  the  orbit,  the  maxillary  reach- 
ing past  the  front  of  the  orbit.  Fins  rather  lower  than  in  O,  elegans^ 
the  pectorals  in  the  male  reaching  the  ventrals,  but  falling  short  in  the 
female.  Eye  small,  low,  anterior,  5-8  in  head.  Lateral  line  much  de- 
curved.  Coloration  plain.  Head  4;  depth  5.  D.  9;  A.  9;  scales 
17-90-10 ;  teeth  2,  5-4,  2.    L.  12  inches.    Rio  Colorado  and  Rio  Gila. 

(Bainl  &  Girard,  Proo.  Acad.  Nat.  Sci.  Phila,  1853,  368,  and  U.  8.  Pac.  R.  R.  Surv. 
X,  285 :  Leuci8cu$  robust  us  GUnther,  vii,  241.) 

361.  O.  irrahami  Baird  &  Girard. 

General  form  of  the  preceding,  with  similar  head  and  caudal  pedun- 
cle, but  with  rather  larger  and  more  closely  imbricated  scales.  Upper 
lip  below  level  of  eye,  maxillary  reaching  front  of  orbit.  Caudal  fin  less 
deeply  forked,  and  pectorals  not  reaching  nearly  to  ventrals.    Colora- 
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of  the  back.  Month  small,  nearly  terminal,  the  maxillary  not  reaching 
to  the  firont  of  the  orbit.  Eye  rather  large,  anterior,  not  placed  low. 
Scales  small,  especially  on  the  back  and  belly,  the  exposed  surfaces 
longer  than  deep.  Fins  large;  the  pectorals  reaching  ventrals;  the 
caudal  deeply  forked.  Dorsal  fin  inserted  nearer  the  top  of  snout  than 
to  the  base  of  caudal.  Head  ^ ;  depth  4}.  D.  9 ;  A.  9 ;  Lat.  1.  98.  Bio 
Gila.    (CHrard.) 

(Baird  <&  Oirard,  Proc.  Aoad.  Nat.  Sci.  Phila.  1853,  388;  Girard,  U.  S.  Mex.  Bound. 
Surv.  Ichth.  62:  L^ciaoua  emoHi  GUnther,  vii,  242.) 

365.  O.  nacrea  Cope. 

Body  rather  slender;  profile  and  interorbital  region  gently  convex. 
Maxillary  not  reaching  line  of  orbit.  Caudal  peduncle  slender,  its  least 
depth  4  in  head.  Eye  5  in  head.  Pectorals  not  reaching  ventrals^ 
Dorsal  behind  ventrals.  Silvery  white;  back  narrowly  dark-shaded; 
pectoral  fins  pmk.  Head  4;  depth  ^.  D.  9;  A.  10;  scales  21-t-13; 
teeth  2,  5-4,  2.    Green  Biver  (Bio  Colorado).    {Cope.) 

(Copo,  Hayden^s  Geol  Sntv.  Wyom.  1870,  441,  1872. 
aa,  BeUy  scaleless. 

366.  G*  seminoda  Copo  &  Yarrow. 

Body  moderately  deep,  with  slender  and  tapering  caudal  peduncle^ 
the  least  depth  of  which  is  about  one-third  its  length.  Back  little  ele- 
vated^ not  arched  in  front  of  dorsal.  Head  small,  transversely  convex, 
its  profile  continuous  with  that  of  the  back  and  not  concave.  Mouth 
rather  small,  oblique,  terminal,  the  upper  lip  opposite  the  middle  of  the 
orbit,  the  maxillary  not  reaching  the  line  of  the  orbit  Eye  large,  rather 
anterior,  but  not  very  low,  its  length  4  in  head.  Fins  moderate.  Dor- 
sal slightly  behind  ventrals.  Brownish  above,  lower  fins  pink.  Head 
5;  depth  oj.  D.  10;  A.  10;  scales  21-98-12;  teeth  2,  5-4,  2.  L.  6 
inches.  Bio  Yirgen,  in  Utah.  (Cape.)  This  species  forms  a  transition 
to  Squalius  and  other  normally  formed  Cyprinidce* 

(Cope  &  Yarrow,  ZooL  Wheeler's  Expl.  W.  100th  Mer.  v,  666, 1876.) 

109.— 8<|UAIiIIT8  Bonaparte. 
Dace. 

\Tele$te8  Bonaparte;  Cheonda,  T\goma,  Siboma,  &nd'CUno$tomu$  Girard.) 

(Bonaparte,  Fauna  Italica,  1837,  IT  6:  type  Cyprinus  Uud&ouB  L.,  the  Eoropean 
"Dace'\) 

Body  oblong,  compressed  or  robost,  covered  with  moderate  or  small 
scales,  wliich  are  not  closely  imbricated.  Lateral  line  complete,  de- 
cnrved.  Mouth  large  or  small,  usually  terminal,  the  lips  normal,  with- 
out barbel.    Teeth  mostly  2,  6-4,  2,  sometimes  2,  5-5,  2,  or  1,  6-4^  2, 

Digitized  by  VjOOQIC 


31.   CYPEINID^ — SQUA14US  231 

hooked,  with  narrow  grindmg  surface  or  none.  (Grinding  surface 
present  in  Squalius  leuoiaeusj  obsolete  in  most  of  oar  species.)  Anal 
basis  short  or  somewhat  elongate.  Dorsal  fin  posterior,  usually  behind 
ventrals.  Intestinal  canal  short  Size  generally  large.  A  very  large 
group,  one  of  the  largest  current  genera  in  ichthyology,  represented  by 
numerous  species  in  the  rivers  of  Europe,  Asia,  and  North  America. 
Most  of  our  species  have  been  poorly  defined.  The  mjyority  of  Girard^s 
original  types  have  been  preserved,  and  the  descriptions  here  given  are 
mainly  taken  from  them.  Much  larger  series  of  each  form  are  neces- 
sary before  the  species  can  be  properly  discriminated.  Individual  irreg- 
ularities in  dentition  are  common  in  this  genus.  (From  squalusj  a 
shark;  some  early  writers  on  ichthyology  having  called  the  typical  spe- 
cies Squall^  minor^  for  no  evident  reason.) 
The  species  may  be  divided  as  follows: 

*  Teeth  normally  without  grinding  surface. 

t  Caudal  peduncle  not  very  stout,  its  least  depth  not  two-thirds  the  length  of  the 
head. 
I  Mouth  very  wide,  the  lower  Jaw  much  projecting  beyond  upper,  the  upper  lip 
on  the  level  of  the  middle  of  the  pupil,  and  the  maxillary  reaching  to  be- 
low the  pupil ;  body  elongate,  compressed ;  dorsal  well  backward  (Cu- 

N08TOMU8  Grd. ) elangatus,  vandoimlusy  estoTj  fundulaides. 

tt  Mouth  moderate  or  small,  terminal,  oblique,  the  lower  Jaw  little  projecting, 
premaxillary  below  the  level  of  the  pupil,  and  the  mazillary^not  reaching 
to  the  pupil.    (liaoMAGrd.) 

a.  Anal  basis  elongate,  its  rays  10-12 hydrophlox,  tcBnia,  montanus,  humholdU, 

aa.  Anal  basis  short,  its  rays  6  or  9. 
&.  Scales  in  lateral  line  50-65. 

oruoreus,  ardeHacus,  pandora,  margarituSf  gula,  ptdoheTf 
egregiuSf  lineatus,  ffracHiSf  conformi»,  hioolor,  obestUf  pwrpureua, 
hh.  Scales  in  lateral  line  65-80. 

pulchelluSf  interrMdiuSf  alwioBy  oopei,  niger,  canapenuB, 

tt  Caudal  i>eduncle  very  deep  and  compressed,  its  least  depth  nearly  equal  to  the 

greatest  depth  of  the  head;  dorsal  over  ventrals;  scales  rather  large 

(SiBOMA  Girard).., gibhosus. 

**  Teeth  with  evident  grinding  surface.    (Squalius.  ) 

c.  Robust  species,  the  depth  3-<H  in  length;  lateral  line  less  than  60. 

rhomaleuSf  aquamatuSj  atrariua,  crasaus, 

CO,  Slender  species,  the  depth  4-^^  in  length ;   lateral  line  60-70  (Chbonda 

Grd.) c€aruleu$,  oodperif  nigrescens,  modeetua, 

*  Teeth  (normaUy)  without  grinding  surface  (various  irregularities  often  present,  so 

that  the  character  has  little  value), 
t  Cau^l  peduncle  not  very  stout,  its  least  depth  not  two-thirds  tha  length  of  the 
head. 
t  Mouth  very  wide,  the  lower  Jaw  much  projecting  beyond  upper,  the  upper 
lip  on  the  level  of  the  middle  of  the  pupil,  and  the  maxillary  reach- 
ing to  below  the  pupil ;  body  elongate,  compressed ;  dorsal  well  back. 
(CUnoatamus  Girard.*) 

«Qirard,  Proc.  Acad.  Nat.  Sci.  Phihi.  1856,  211:  type  Luxilus  elongatua  Kbrtland 
(^xXivoOf  to  incline;  droMOf  mouth.) 
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867.  S.  eloniratus  (Kirtland)  J.  &,  G.-^IUdsided  Shinen 

Body  elongate,  compressed.  Head  long,  rather  pointed.  Mouth  very 
large,  oblique;  the  lower  jaw  notably  projecting,  with  a  small  knob  at 
the  symphysis;  upper  lip  on  the  level  of  the  pupil;  maxillary  extending 
to  the  middle  of  the  oi*bit;  posterior  angle  of  opercle  acute.  Eye  mod- 
erate, nearly  4  in  head.  Scales  very  small.  Fins  short  and  high,  the 
dorsal  somewhat  behind  ventrals.  Lateral  line  decurved.  Color  dark 
bluish;  the  scales  mottled  with  paler;  sides  with  a  broad  black  band; 
belly  more  or  less  silvery;  the  fix>nt  half  of  the  lateral  band  bright 
crimson  in  spring  males;  the  belly  and  lower  fins  more  or  less  reddened; 
a  dark  vertebral  band.  Head  4;  depth  5.  D.  8;  A.  9;  scales  10-70-5; 
teeth  2,  4-^,  2.  L.  5  inches.  Great  Lakes  and  Upper  Mississippi  Val- 
ley, chiefly  from  Pennsylvania  to  Minnesota. 

{Lttxilua  elongatui  Kirtland,  Rept.  Zool.  Ohio,  169;  and  in  Boat.  Jonm.  Nat.  Hist, 
iii,  339 :  Leudacus  eHongatm  Giiuther,  vii,  245:  Clinosiomua  elongatus  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.  1856,  212:  Gila  elongata  Jordan,  300:  C linoatomua  proriger  Coj^,  Cypr. 
Penn.  375:  Leuciacus  proriger  GUnther,  vii,  245:  Gila  proriger  Jordan,  300  (may  be  a 
different  species;  sides  more  compressed  and  more  silvery;  Lat;  1.  63;  teeth  2,  4-5,  1; 
common,  with  the  other.) 

368.  S.  vandoisulns  (Val.)  Jor  <&  Gilb. 

Body  oblong,  deep  and  compressed.  Head  rather  la^.  Month 
large,  oblique,  the  lower  jaw  projecting,  and  the  mandible  extending 
to  the  pupil.  Eye  moderate,  3^  in  head.  Lateral  line  decurved.  Color 
bluish  green;  some  of  the  scales  of  the  back  irregularly  darker,  pro- 
ducing a  mottled  appearance ;  no  dark  lateral  band ;  males  in  spring 
with  the  region  behind  the  head  and  above  the  pectorals  as  for  back 
as  the  anal  of  a  bright  rose-red,  brightest  anteriorly.  Head  3§;  depth 
3§.  D.  9;  A.  8;  Lat.  1.  53;  teeth  2,  5-5,  2.  L.  5  inches.  Virginia  to 
Georgia;  abundant. 

(Leuoiaoua  vandoiauliu  Cuv.  &  Val.  xvii,  317:  Clinoatomtia  affinia  Girard,  Proc.  Acad. 
Nat.  Sci.  Fhila.  1856,  212:  Lemiacua  vandoi9ulua  Giinther,  vii,  256:  Leuxiiacua  affifda 
Gunther,  vii,  257:  ClinoaUmua  affinia  Cope,  Joum.  Acad.  Nat.  Sci.  Phila.  1868,  228: 
Gila  vandoiaula  Jordan  &  Brayton,  Bull.  U.  8.  Nat.  Mus.  xii,  24.) 

360.  S*  estor  Jordan  &  Brayton. 

Body  elliptical-elongate,  compressed,  the  caudal  peduncle  rather  long, 
but  not  so  long  as  head.  Head  very  long  and  large,  flattish,  but  not 
broad  above.  Mouth  larger  than  in  any  other  of  our  CyprinicUBj  very 
oblique,  the  upi)er  jaw  on  the  level  of  the  pupil,  the  maxillaries  ex- 
tending to  opposite  the  middle  of  the  orbit,  the  length  of  the  gape  a 
little  more  than  half  the  length  of  the  head,  the  lower  jaw  considerably 
the  longer.    Eye  rather  large,  less  than  snout,  4  in  head.    Scales  mod- 
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erate.  Lateral  line  strongly  decnrved;  23  series  of  scales  in  front  of 
dorsal  fin.  Fins  high.  Color  dark  olive  above,  many  scales  irregolarly 
darker^  sides  silvery;  no  dark  lateral  baud;  a  broad  shade  of  deep 
rose-color  along  the  sides  in  spring  males,  below  which  most  of  the 
belly  is  bright  crimson,  these  red  colors  brightest  anteriorly.  A  nar- 
row, dark  lateral  streak  like  a  pencil-mark,  from  head  to  tail,  overlaid 
by  the  scales.  Head  3§;  depth  4^.  D.  8;  A.  8;  scales  8-50-5;  teeth 
2,  5-4,  2.    L.  4  inches.    Gamberland  and  Tennessee  Rivers. 

(Gila  estor  Jordan  &  Bray  ton,  Ball.  U.  8.  Nat.  Mns.  mii,  66:  Oila  estor  Jordan,  300.) 

:iTO.  S.  fundiiloides  (Grd.)  Jor.  &  Gilb. 

Body  rather  elongate,  somewhat  compressed,  with  arched  back  and 
rather  slender  caudal  peduncle,  the  latter  longer  than  head.  Head 
moderate,  smaller  than  in  any  of  the  preceding  species.  Mouth  as  in 
the  preceding,  but  less  deeply  cleft.  Eye  large,  3  in  head.  Dusky 
above;  a  dark  lateral  band,  with  a  narrower  pale  streak  above  it;  belly 
and  lower  part  of  head  yellowish,  red  in  males  in  spring.  Head  4^; 
depth  4J.  D.  8;  A.  8;  scales  9-48-4;  teeth  2,  5-4,  3.  Streams  tribu- 
tary to  Chesapeake  Bay,  south  to  North  Carolina.    (Cope.) 

(Clinostomus  funduloides  and  caroUnua  Grd.  Proc.  Acad.  Nat.  Soi.  Phila.  1856,  219c 
Clinostomus  funduloides  Cope,  Cypr.  Fenn.  376:  Zeucisoua  funduloides  GUnther,  vii,  256.) 

ft  Month  moderate,  terminal,  oblique,  the  lower  jaw  little  projecting,  the  premaxillaiy 
below  the  level  of  the  pupil,  and  the  maxi llary  not  reaching  to  pupil.    ( Tigoma 
Giranl.*) 
a.  Anal  basis  elongate,  its  rays  10-12. 

371.  S.  liydroplllOX  (Cope)  Jor.  &  Gilb. 

Body  rather  sleuder.  Head  small ;  front  straight.  Mouth  rather  small, 
oblique,  the  maxillary  just  reaching  line  of  orbit,  lower  jaw  projecting. 
Eye  small,  5  in  head,  IJ  in  interorbital  width.  Anal  iin  long.  Color 
olive  above,  with  a  dusky  lateral  border,  below  this  a  crimson  band, 
and  still  lower  a  blackish  band,  which  runs  above  the  lateral  line  to  the 
base  of  the  caudal  fin ;  cheeks,  sides,  and  belly  crimson  anteriorly  in 
males,  silvery  in  females.  Head  4|;  depth  4^.  D.  8;  A.  11;  scales 
15-58-7;  teeth  2, 6-4, 2.  L.  C  inches.  Blackfoot  Creek,  Idaho.  (Cope.) 
A  species  intermediate  between  the  typical  CUnostomi  and  the  Tigomoe^ 
closely  related  to  8.  montanusj  etc. 

(Clinostomus  hydrophlox  Cope,  Hayden's  Geol.  Surv.  Mont.  1871,  475,  1872.) 

•Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  205:  type  Gila  puehMla  B.  &  G.  (A 
coined  name. ) 
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379*  S*  Uenia  (Cope)  J.  &,  Qi—Leather-sided  Minnow, 

Body  rather  elongate^  but  deep  and  compressed,  formed  as  in  CUno- 
8tomu8  proper.  Head  rather  small,  short,  compressed,  but  broad  above, 
the  jaws  equal.  Mouth  oblique,  short,  the  maxillary  reaching  the  front 
of  the  orbit,  the  upper  lip  opposite  middle  of  orbit.  Bye  large,  3|  in 
head,  equal  to  interorbital  space.  Lateral  line  decurved  j  33  scales  in 
front  of  the  dorsal  fin.  Coloration  greenish^ilvery j  the  back  dusky;  a 
blackish  lateral  band,  between  two  silvery  stripes;  the  lateral  band  and 
below  bright  orange,  red  in  the  males.  Head  4J;  depth  4.  D.  9;  A. 
10  or  11;  scales  12-58-5.  L.  3-5  inches.  Salt  Lake  Basin;  abundant 
in  Provo  River.  Very  close  to  the  next,  differing  in  shorter  anal  and 
rather  deeper  body. 

(Clino8tomu8  toftiia  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  133:  Gila  tcenia  Cope,  Zool. 
Wheeler's  Expl.  W.  100th  Mer.  v,  658.) 

878.  S.  montaiias  (Cope)  J.  &  G. 

Body  rather  slender.    Muzzle  decurved,  obtuse,  but  less  so  than  in  8. 

tcenia.    Jaws  equal;  end  of  maxillary  extending  beyond  margin  of  orbit. 

Eye  large,  3^  in  head,  equal  to  interorbital  space.    Anal  fin  elongate. 

Lateral  line  decurved.    Olive  above;  a  dark  lateral  band;  sides  crimson 

in  males.    Head  4;  depth  4.    D.9;  A.  12;  scales  12-56-6.    L.  3^  inches. 

Idaho  to  Arizona;  abundant  in  the  Utah  Basin,  with  the  preceding. 

{Clinoalomm  monianua  Cope,  Haydeu's  Gcol.  Surv.  Mont.  1871,  476,  and  Proc.  Acad. 
Nat.  Sci.  Phila.  1874,  ViG:  Gila  montana  Cope,  Zo51.  Wheeler's  Expl.  W.  100th  Mer.  v, 

657.) 

374.  S.  hnmboldtl  (Grd.)  J.  &  6. 

Body  short  and  deep.  Head  moderate.  Mouth  terminal,  oblique, 
the  cleft  rather  short,  the  maxillary  reaching  front  of  eye.  Eye  large,  4 
in  head.  Lateral  line  little  decurved.  Dorsal  flu  rather  behind  ven- 
trals.  Anal  fin  rather  elongate.  Color  bluish;  sides  with  two  dusky 
lateral  bands.  Scales  large.  Head  4;  depth  3.  D.  8;  A.  12;  scales 
12-56-8;  teeth  2,  4-6, 1.    Humboldt  Eiver,  Nevada. 

{T,goma  humboldii  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 206,  and  U.  8.  Fac.  R.  B. 
Surv.  X,  291.) 

aa.  Anal  basis  short,  its  rays  8-9. 
&.  Scales  in  lateral  line  50-65. 

375.  S.  crooreus  J.  <&  G. 

Body  moderately  elongate,  symmetrical,  not  strongly  compressed. 
Head  broad,  rounded  above,  maxillary  reaching  front  of  eye.  Eye 
rather  large,  4^  in  head.  Lateral  line  ruoning  low.  Dorsal  a  little 
l>ehind  ventrals,  scarcely  nearer  base  of  caudal  than  snout.    Caudal 
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3T9.  S.  gala  (Cope)  J.  <&  G. 

Body  rather  robust,  heavy  anteriorly.  Head  large,  with  wide  front 
and  broad,  oblique  mouth;  maxillary  reaching  front  of  eye.  Eye  6 
in  head,  2  in  interorbital  width.  Dorsal  fin  posterior.  Color  dusky 
above;  belly  silvery;  axils  of  fins  crimson  in  males.  Head  3 J;  depth 
4§.  D.  8;  A.  8;  scales  lG-60-11;  teeth  2,  5-4,  2.  L.  7  inches.  I^ew 
Mexico.    {Cape.) 

(Gila  gula  Copo,  Zool.  Wlieeler's  Expl.  W.  100th  Mer.  v,  661.) 
880.  S.  polcher  (Grd.)  Jor.  <&  GUb. 

Body  rather  slender,  little  compressed.  Head  rather  long  and  pointed. 
Mouth  oblique,  terminal,  the  jaws  about  equal,  the  maxillary  barely 
reaching  the  front  of  eye.  Scales  moderate.  Lateral  line  decurved. 
Pins  large.  Dorsal  behind  ventrals,  its  tip  when  depressed  reaching 
the  posterior  base  of  the  anal.  Pectorals  nearly  reaching  ventrals. 
Coloration  brilliant;  dusky  above;  sides  and  belly  golden  (red  in  lifef); 
sides  with  a  vague  dusky  band.  Head  3|;  depth  4 J.  D.  8;  A.  8; 
scales  13-63-7;  teeth  1,  4-4, 1,  without  grinding  surface.  L.  6  inches. 
Chihuahua  Eiver.  A  handsome  species,  resembling  Squalitis  cceruletiSj 
but  with  tht)  fins  larger  and  the  number  of  teeth  different.  Although 
Girard  places  this  fish  among  the  Tigomce  with  grinding  surface  on  the 
teeth,  we  are  unable  to  find  such  surface  on  his  typical  specimens. 
All  that  we  have  examined  have  the  teeth  sharp,  and  1,  4-4, 1.  If  this 
dentition  is  constant,  it  may  be  necessary  to  refer  8.  pulcher  to  a  differ- 
ent genus. 

(Ttgoma pulchra  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  8.  Mex.  Bound. 
Snrv.  Ichth.  65.) 

3§1.  S.  eirreirias  (Grd.)  J.  <&  G. 

Body  rather  elongate,  subfusiform.  Head  moderate.  Snout  thick- 
ish,  subconical.  Mouth  oblique,  the  jaws  equal,  the  maxillary  reaching 
front  of  orbit.  Eye  moderate,  ^  in  head.  Lateral  line  not  much  de- 
curved.  Color  bluish  black ;  sides  with  two  irregular  bands  of  dark 
spots ;  the  interspace  red  in  males.  Head  4 ;  depth  4.  D.  8 ;  A.  9 ;  Lat. 
1.  65.    Great  Basin ;  exact  locality  unknown. 

{Tigama  egregia  Grd.  U.  S.  Pac.  R.  K.  Snrv.  x,  291.) 

399.  S.  Uneatos  (Grd.)  J.  <&  G. 

Body  elongate,  subfusiform.  Head  moderate.  Snout  subconical. 
Mouth  oblique,  lower  jaw  somewhat  included,  maxillary  reaching  to 
orbit.    Dorsal  fin  posterior.    Scales  small.    Lateral  line  with  an  open 
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curve,  ruuning  unusually  low.  Yellowish ;  above  dusky,  with  darker 
spots  and  narrow  dark  lines.  Head  4J.  D.  8 ;  A.  8.  Utah  Basin ;  ex- 
act locality  not  known.    (Chirard.) 

(Tigqpia  lineata  Girard,  Proc.  Aoad.  Nat.  8ci.  PhUa.  1856,  206,  and  U.  S.  Pac.  R.  R. 
Surv.  X,  292.) 

883.  ».  gracilis  (Grd.)  J.  &  G. 

Described  as  still  slenderer  and  with  still  smaller  scales  than  in  8, 
lineatus.  Lateral  line  little  decurved.  Snout  subcorneal,  rather  short. 
Coloration  plain,  dusky  above,  paler  below.  D.  8 ;  A.  7.  Exact  locality 
unknown;  probably  from  Utah.    {GHrard.) 

(Tigoma  gracilU  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1850,  206.) 

884.  S.  conformis  (B.  &  G.)  J.  <&  G. 

Body  robust,  rather  elevated.     Head  moderate,  the  mouth  rather 

small,  oblique,  maxillary  not  quite  reaching  eye.    Eye  moderate,  nearly 

5  in  head.     Dorsal  fin  considerably  behind  ventrals.     Scales  large. 

Lateral  line  decurved.    Purplish  brown  above,  yellowish  below.    Head 

Si'y  depth  3J.    D.  8;  A.  8;  scales  0-52-5 ;  teeth  2,  4-!,  1    L.  4  inches. 

Tulare  Valley,  California. 

{Lavinia  conformis  B.  <&  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  137 :  Jlgoma  canformis 
Grd.  U.  S.  Pac.  R.  R.  Surv.  x,  289.) 

385.  S.  bicoior  (Girard)  J.  &.  G. 

Body  robust,  heavy  anteriorly,  tapering  backward.     Head  long. 

Mouth  large,  the  maxillary  reaching  to  the  eye.    Eye  small,  6  in  head. 

Scales  rather  large.    Lateral  line  decurved.    Dorsal  fin  inserted  almost 

directly  over  ventrals.    Fins  rather  small.    Dusky  above,  sides  and 

below  silvery.     Head  3^  j  depth  3|.    D.  8 ;  A.  8 ;  scales  13-64-6 ;  teeth 

2,  5-5,  2.    L.  12  inches.    Klamath  Lake,  Oregon. 

{Tigoma  h'lcolar  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  20o,  and  U.  S.  Pac.  R.  R. 
Surv.  X,  283.) 

BW.  S.  obesas  (Grd.)  J.  &  G. 

Body  short  and  compact,  the  caudal  peduncle  rather  slender.  Head 
small,  the  snout  short  and  rounded.  Mouth  moderate,  maxillary  reach- 
ing to  eye.  Eye  moderate,  4|  in  head.  Dorsal  fin  smaller  than  anal, 
nearly  median.  Scales  moderate.  Lateral  line  little  deflected.  Bluish 
gray  above,  yellowish  below.  Head  4J.  D.  8 ;  A.  9.  Salt  Lake  Valley. 
(Oirard.)  • 

(Ttgoma  obeea  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206,  and  U.  S.  Pac.  R.  R.  Siirv. 
X,  290.) 
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M7.  8.  pwrpureas  (Grd.)  Jor. 

Stoat  and  compressed.  Head  long.  Lateral  line  decurved.  Dorsal 
fln  slightly  behind  ventrals.  Fins  all  small.  BlacklBh  above^  pale  be- 
low. Head  3^;  depth  3f.  A.  8;  scales  13-62-3;  teeth  2,  4-f,  t.  San 
Bernardino,  Mexico. 

(Tigoma purpurea  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206.) 
bh.  Scales  in  lateral  line  65-60. 

3§§.  S.  palchellos  (B.  <&  6.)  J.  <&  G. 

Body  long  and  slender,  the  caudal  peduncle  rather  narrow,  but  not 
specially  contracted.  Head  slender,  rather  pointed.  Mouth  moderate, 
somewhat  oblique,  the  maxillary  scarcely  reaching  to  the  eye.  Lateral 
line  strongly  decurved.  Fins  high,  the  dorsal  somewhat  behind  ven- 
trals. Eye  4^  in  head.  Grayish ;  two  dusky  lateral  streaks ;  belly 
white.  Head  4 ;  depth  ^.  D.  8 ;  A.  8 ;  Lat.  1.  66 ;  teeth  2,  5-4,  2.  Eio 
Mimbres,  a  tributary  of  Lake  Gazman,  in  Mexico. 

{Tigoma  pulckdla  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  29:  Ttgama 
pulchella  Grd.  U.  S.  Mex.  Bonnd.  Surv.  Ichth.  62.) 

3§9.  S.  intermedios  (Grd.)  J.  &  G. 

^<  Intermediate  between  8.  pulchellm  and  8.  purpureuSj  much  nearer 
the  former  than  the  latter.''  Similar  to  the  preceding.  The  caudal  pe- 
duncle slender.  Dorsal  fin  somewhat  behind  ventrals.  Fins  small. 
Coloration  silvery,  with  dark  dots.  Head  3J  5  depth  4.  D.  8 ;  A.  9  5 
scales  15-73-9.    Rio  Gila. 

{Hgoma  intermedia  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206.) 

390.  S.  nliciK  Jou^ 

Body  elongate,  little  compressed,  the  dorsal  £^d  ventral  outlines 
similar.  Head  short,  rather  stout,  its  breadth  i  its  length.  Snout 
rounded,  jaws  equal,  the  maxillaries  reaching  front  of  eye.  Eye  4  in 
head.  Pectoral  fin  as  long  as  head,  not  reaching  ventrals.  Dark 
plumbeous  above,  with  a  median  steel-blue  lateral  band;  belly  pinkish; 
cheeks  silvery.  Head  4^ ;  depth  4^.  D.  8 ;  A.  8 ;  scales  minute,  18-80-15. 
Utah  Lake. 

(Jouy,  Proc.  U.  S.  Nat.  Mus.  1881,  x.) 
391*  S«  copei  Jordan  &  Gilbert. 

Body  comparatively  elongate  and  compressed,  the  caudal  peduncle 
long  and  rather  slender.  Head  short,  rather  broad  and  fiattish  above, 
the  interorbital  space  convex  and  broader  than  the  eye.  Eye  moderate, 
as  long  as  snout,  3^-4  in  head.    Mouth  rather  small,  low,  terminal,  ob- 
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lique,  the  premaxiUary  just  below  the  level  of  the  pupil,  the  maxillary 
reaching  to  just  below  the  level  of  the  eye.  Dorsal  Ha  inserted  some- 
what behincUventrals.  Pectorals  short,  not  reaching  nearly  to  ventrals, 
the  latter  not  to  the  vent.  Scales  very  small.  Lateral  line  somewhat 
decnrved.  Blaish  olive  above,  with  dark  points ;  a  dusky  lateral  shade ; 
fins  nearly  plain ;  axils  red  in  the  males.  Head  4^ ;  depth  3|.  D.  8 ; 
A.  8 ;  scales  abont  1^-80-12 ;  teeth  2,  5-4,  2,  typically  without  grinding 
surface,  but  subject  to  an  unusual  amount  of  irregularity,  occasionally 
2,  4-4, 1  or  2,  and  sometimes  with  grinding  surface.  L.  G  inches.  Bio 
Grande  tod  basin  of  Utah ;  very  abundant.  Described  from  specimens 
from  Bear  River,  Wyoming. 

(Gila  egregia  Cope,  Zo51.  Wheeler's  Expl.  W.  100th  Mer.  v,  662  (not  T%goma  ttgregia 
Giraid,  as  Girard's  original  speoimens  have  Lat.  1.  65) ;  Jor.  &  Gilb.  Proc.  U.  8.  Nat. 
Mns.  1880,  461.) 

899.  8.  niflrer  (Cope)  J.&Q, 

Body  robust,  the  back  elevated  anteriorly,  the  caudal  peduncle  short- 
ish and  not  very  stout.  Occiput  depressed.  Head  large.  Eye  rather 
large,  5  in  head.  Mouth  large,  moderately  oblique,  the  lower  jaw  in- 
cluded, the  maxillary  extending  to  the  pupil.  Fins  small,  the  dorsal 
well  backward.  Scales  small,  posteriorly  smaller  and  more  crowded. 
Lateral  line  little  decurved.  Color  dusky,  the  scales  with  black  dots. 
Head  3|5  depth  3f.  D.  8;  A.  8;  Lat.  1.  80;  teeth  2,  4-5,  2,  said  by 
Oirard  to  have  a  developed  grinding  surface,  which,  however,  we  are 
unable  to  find.  Bio  Gila.  A  well-marked  species,  approaching  the 
genus  OUa. 

(Gila  gibhosa  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  ^:  Ttgoma  g'ibbom  Girard, 
Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  8.  Mex.  Bound.  Surv.  Ichth.  64:  fGila 
nigra  Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  633.  The  name  gibho»a  is,  unfor- 
tunately, preoccupied.) 

898.  8.  conspersas  (Garm.)  J.  &,  G. 

Form  of  8.  niger.  Profile  of  head  concave,  maxillary  reaching  front 
of  orbit.  Pectorals  extending  three-fourths  distance  to  ventrals,  wl^ich 
reach  vent.  Brown  above;  scales  of  back  and  sides  speckled  with 
darker;  an  obscure  dusky  lateral  shade.  Head  ^\  depth  3f .  D.  8;  A. 
8;  "teeth  4, 1-1,  4,  clawed '';  scales  13-69-9.    Nazas  River.    (Oarman,) 

(GiXa  oonspersa  Garman,  BnU.  Mus.  Comp.  Zo51.  viii,  1881,  91.) 

ft  Caodal  peduncle  very  deep  and  compressed,  its  depth  nearly  equal  to  the  depth 
of  the  head ;  dorsal  over  ventrals;  scales  rather  large.    (Siboma  Girard.) 

804.  S.  irlbbOSOS  (Gtti.)  J.  <&  Q,— Mullet;  Chub, 

Body  short,  deep,  compressed,  the  antedorsal   region  arched,  the 

/caudal  x>^aiicle  nearly  as  deep  as  long,  about  as  deep  as  the  head. 
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Head  conic,  the  profile  steep,  the  muzzle  short  and  rather  poiuted. 
Mouth  small,  oblique,  the  jaws  nearly  equal,  the  upper  lip  on  the  level 
of  the  lower  part  of  the  pupil,  the  maxillary  scarcely  reaching  to  front 
of  eye;  isthmus  very  narrow;  preorbital  nearly  as  deep  as* long.  Eye 
small,  anterior,  5  in  head.  Fins  low.  Dorsal  fin  opposite  ventnds, 
nearer  caudal  than  snout;  caudal  fin  shoil,  little  forked,  scarcely  broader 
than  the  very  deep  caudal  peduncle,  the  spines  of  the  caudal  vertebrae 
very  strong.  Scales  large,  rather  closely  imbricated,  their  exposed  sur- 
faces rather  deeper  than  long;  26  scales  before  dorsaL  Lateral  line 
decurved.  Color  brownish;  sides  white;  young  spotted  above;  scales 
everywhere  with  dark  dots;  fins  plain.  Head  4J;  depth  3.  D.  8;  A.  8; 
scales  0-56-7 ;  teeth  2, 5-4, 2.  L.  12  inches.  Rivers  of  California ;  very 
abundant.  Ooe  of  the  most  peculiar  of  our  CyprinicUe,  but  hardly  consti- 
tuting a  distinct  genus. 

(Lavinia  crassicaudaBaiid  &Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 137  (August): 
Siboma  crassicauda  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  208,  and  U.  S.  Pac.  R. 
R.  Surv.  Fish.  296:  Leudaous  craaaioauda  Gtlnther,  vii,  243:  Leuciscus  gibbosua  A3  res, 
Daily  Placer  Times  and  Transcript,  May  30, 1854 :  Lavinia  gibboaa  Ayres,  Proc.  Cal. 
Acad.  Sci.  1854, 20.) 

•  •  Teeth  with  evident  grinding  surface.  *    ( Squaliua. ) 

0.  Robust  species;  depth  3  to  3i  in  length;  lateral  line  less  than  GO. 

805.  H.  rlionialeas  Jor.  &,  Gilb. 

Body  very  robust,  elevated  anteriorly,  the  sides  compressed,  although 
the  back  is  very  broad.  Head  broad,  the  profile  concave  as  seen  from 
the  side,  the  interorbital  space  flattish,  scarcely  raised  above  the  eye. 
Snout  broad,  elevated  at  tip,  premaxillary  on  the  level  of  pupil.  Mouth 
very  oblique,  the  mandible  much  projecting,  maxillary  reaching  front  of 
eye.  Eye  small,  anterior.  If  in  snout,  7  in  head;  isthmus  very  narrow. 
Scales  large,  subequal,  broadly  exposed,  firm.  Lateral  line  decur\'ed. 
Dorsal  nearly  median,  inserted  directly  over  ventrals.  Caudal  evenly 
forked,  the  peduncle  long  and  deep.  Pectorals  shorty  extending  three- 
fifths  the  distance  to  ventrals,  ventrals  about  to  vent.  Lower  fins  short. 
Color  blackish ;  everywhere  dark.  Head  3 J ;  depth  3 J.  D.  9 ;  A.  8  5 
scales  10-55-5 ;  teeth  2, 5-4, 2,  short  and  stout,  one  of  them  with  grinding 
surface.  L.  12  inches.  Utah  Lake.  One  of  the  largest  and  best  marked 
species. 

(Jordan  &  GUbert,  Proc.  U.  S.  Nat.  Mus.  1880,  461.) 

*  A  variable  character  in  this  group. 
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99^  9.  squamatas  (Gill)  J.  A  G. 

Body  very  robust,  subovate,  compressed.  Head  large  and  long, 
conical.  Month  rather  large,  oblique,  terminal,  the  maxillary  reaching 
front  of  orbit,  the  upper  lip  on  the  level  of  the  lower  part  of  the  eye. 
Eye  moderate,  anterior,  5§  in  head.  Dorsal  fin  small,  inserted  poste- 
riorly, but  directly  over  the  ventrals.  Scales  moderate,  suborbicular, 
widely  exposed.  Color  dark  or  blackish;  the  scales  all  margined  with 
black;  fins  dusky.  Head  3i;  depth  3.  D.  8;  A.  8;  scales  10-53-6; 
teeth  2,  5-4,  2.    L.  8  inches.    Salt  Lake  Basin. 

(ligama  squamata  Gill,  Proc.  Boat.  Soc.  Nat.  Hist.  1661,  and  lobtb.  Capt.  Simpson's 
Expl.  1876,405.) 

397.  S.  atrarius  (Grd.)  Jor.  &  Gilh,— Utah  Mullet;  Chub  of  Utah  Lake, 

Body  rather  stout,  the  caudal  peduncle  not  slender.  Head  moderate, 
subconical.  Mouth  anterior,  quite  small,  the  maxillary  not  reaching  to 
the  eye.  Eye  small,  5 J  in  head.  Fins  quite  small.  Dorsal  fin  nearly 
or  quite  over  the  ventrals.  Scales  large,  not  much  imbricated,  25  be- 
fore dorsal.  Lateral  line  decurved.  Olivdtjeous,  blackish  above,  the 
color  formed  of  small  black  points.  Head  4;  depth  3 J.  D.  9;  A.  8; 
scales  11-57-0;  teeth  2,  6-4,  2,  usually  with  evident  grinding  surface, 
although  placed  by  Girard  and  Cope  in  Stboma^  which  wants  such  sur- 
face. L.  20  inches.  Utah  Basin.  Very  common  in  Utah  Lake.  A  large 
species,  used  as  food,  and  very  destructive  to  young  trout. 

{Sihoma  atraria  Grd.  Proo.  Acad.  Nat.  Sci.  Pliila.  1856,  208,  and  U.  8.  Pac.  R.  B. 
Surv.  X,  297 :  Siboma  atraria  and  var.  longicepa  Cope,  Zool.  Wheeler's  Expl.  W.  100th 
Mer.  V,  667.) 

398.  S.  crassus  (Grd.)  Jor.  <S&  Gilb. 

Body  robust.  Head  rather  small,  the  snout  short  and  depressed. 
Mouth  moderate,  oblique,  the  maxillary  not  reaching  to  the  eye.  Eye 
small,  6  iu  head.  Dorsal  fin  inserted  slightly  behind  ventrals.  Scales 
moderate,  broadly  exposed.  Dusky  above,  sides  and  below  paler.  Head 
4;  depth  3 J.  D.  8;  A.  85  scales  l(M)7-7;  teeth  2,  5-4,  2,  with  narrow 
grinding  surface.    L.  10  inches.    Sacramento  Eiver,  California. 

{Tigoma  craeaa  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 207,  and  U.  8.  Pac.  R.  R.  Surv. 
X,  293.) 

cc.  Sleuder  species,  the  depth  4-4^  iu  leugtli;  lateral  liue  60-70.    (Cheonda*  Grd.) 

399.  S.  coemleus  (Grd.)  Jor.  &  Gilb. 

Body  slender,  subfusiform.     Head  slender,  the  snout  long,  conical, 

*  Cheonda  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207:  type  Cheonda  cooperi  Grd. 
(A  coiued  name.) 

Bull.  Nat.  Mus.  No.  16 10 
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rather  flattened  above.    Jaws  eqnal,  the  maxillary  reaching  to  orbit 

Dorsal  fin  inserted  behind  ventrals.     Anal  fin  quite  small.     Scales 

rather  smalL    Dusky  bluish  above,  pale  below ;  scales  evei^ where  with 

fine  punctulations.     Head  3|;  depth  4^.     D.  9;  A.  7;  scales  13-61-7; 

teeth  2,  5-5,  2,  with  narrow  grinding  surface.    Lost  Eiver,  Oregon. 

(Cheanda  ocerulea  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1656,  207,  and  U.  S.  Pao.  R.  B. 
Sunr.  Fish.  295.) 

400.  S.  cooper!  (Grd.)  Jor.  A  6Ub. 

Body  elongate,  subfusiform.  Head  moderate,  the  snout  thickish, 
subconical,  slightly  projecting.  Mouth  oblique,  the  maxillary  not  quite 
reaching  to  the  eye.  Eye  large,  4^  in  head.  Fins  large,  the  anal  no- 
tably so.  Dorsal  somewhat  behind  ventrals.  Coloration  plain,  rather 
pale.    Head  4^;  depth  4^.    D.  8;  A.  10;  Lat.  L  63.    Columbia  Biver. 

(Ckeonda  oooperi  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Pac.  R.  E. 
Sary.  Fish.  294:  LeudscuB  oooperi  Gtinther,  yii,  243.) 

401.  S.  niirrescens  (Grd.)  Jor.  &  Gilb. 

Body  rather  elongate,  subfusiform.     Head  long  and  rather  pointed. 

Caudal  peduncle  long.    Mouth  terminal,  oblique,  the  maxillary  scarcely 

reaching  to  eye.    Snout  prickly  in  male  specimens.    Fins  moderate,  the 

dorsal  slightly  behind  ventrals.    Color  very  dark,  the  sides  with  black 

spots,  the  scales  with  fine  punctulations.     Head  3^;  depth  4.     D.  8; 

A.  7;  scales  16-70-10;  teeth  2,  4  (-5,  2  ?).    Boca  Grande  and   Janos 

Biver. 

{Tigoma  nigrescens  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 207,  and  U.  8.  Mex.  Bound. 
SuTT.  Icbth.  64.) 

409.  S.  modestiis  (Garm.)  J.  &  G. 

Brownish;  paler  below;  flanks  not  lustrous  as  in  /9.  nigrescens.  Form 
moderately  stout,  the  outlines  regular.  Dorsal  behind  ventrals,  its  free 
border  convex.  Anal  truncate.  Distinguished  from  8.  nigrescens  by 
the  greater  length  and  the  shape  of  the  head,  and  a  difference  ia  the 
position  of  the  dorsal.  Head  3i ;  depth  3|.  D.  8 ;  A.  8 ;  scales  14-65-9. 
Saltillo,  Coahuila. 

{Cheanda  modeeia  Gannan,  BuU.  Mas.  Comp.  Zo51.  viii,  92,  1881.) 

108.— PHOXINUS  Agawiz. 

Minnows. 

(Agassiz,  M^m.  Soc.  Nat.  Hist.  NeufchAtel,  i,  37,  1837:  type  Cyprinus  phoxinue  L.  = 
Phoxinus  Iwvia  Ag. ;  the  common  "Minnow"  of  Enrope.) 

Body  stout.     Mouth  normal,  without  barbel.    Teeth  2,  5-5,  2,  or  2, 

5-4,  2,  hooked,  without  grinding  surface.    Scales  usually  small,  little 
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imbricated.  Lateral  line  incomj^te  or  wanting.  Dorsal  fin  behind 
ventrals.  Anal  basis  short  Species  of  small  size  and  brilliant  colora- 
tion ;  fonnd  both  in  Europe  and  America.  {^o^tvo<:j  a  minnow;  from 
^o^<J?,  tapering.) 

*  Scales  very  small,  75-90  in  the  lateral  line. 

403.  P.  neoffSBUS  Cope. 

Body  short  and  thick,  little  compressed,  the  back  little  elevated. 
Head  very  large  and  broad,  the  muzzle  blunt.  Mouth  moderate,  quite 
oblique,  the  lower  jaw  projecting;  maxillary  reaching  to  beyond  front 
of  orbit;  upper  lip  on  the  level  of  the  middle  of  the  pupil.  Fins  mod- 
erate. Dorsal  well  backward,  much  nearer  caudal  than  snout,  some- 
what behind  ventrals.  Pectorals  large.  Scales  very  small,  almost 
imbedded  in  the  skin.  Lateral  line  decurved,  very  short,  not  extend- 
ing to  ventrals.  Back  and  belly  scaly.  Eye  large,  3J  in  head.  Color 
very  dark;  back  plain,  almost  black;  a  black  band  through  snout  and 
eye  to  caudal;  above  this  a  pale  band;  below  this  abruptly  white;  belly 
and  lower  fins  crimson  in  spring  males;  pectorals  dusky.  Head  3|; 
depth  44.  D.  8;  A.  8;  scales  18-8(>-ll;  teeth  2,  4-5,  2.  L.  3  inches. 
Michigan  to  Iowa;  not  common. 

(Cope,  Cypr.  Penn.  1866,  375;  Gttntlier,  vii,  247.) 

^*  Scales  moderate^  40-45  in  the  lateral  line. 
404*  P.  flanuneiis  Jordan  &  Gilbert. 

Body  moderately  stout,  slenderer  and  more  compressed  than  in  P. 
neogcBus,  Head  rather  short  and  deep,  the  upper  outline  rounded,  the 
muzzle  rather  blunt.  Eye  large,  3^  in  head.  Mouth  small,  oblique,  the 
Jaws  about  equal,  the  upper  lip  on  the  level  of  the  pupil,  the  max- 
illary extending  to  the  front  of  the  orbit.  Scales  much  larger  and  more 
loosely  imbricated  than  in  the  other  species.  Back  and  belly  scaled. 
Lateral  line  short,  decurved,  on  14  scales,  not  reaching  base  of  ventrals. 
Fins  small,  the  dorsal  well  backward.  Back  dark ;  a  black  lateral  band, 
formed  of  dark  specks;  above  this  a  pale  band ;  the  belly  below  this  pale; 
bright  scarlet  red  in  the  males  in  spring.  Head  4 ;  depth  4.  D.  8 ;  A.  8 ; 
scales  7-43-5 ;  teeth  2,  4-5,  2.    L.  2^  inches.    Tennessee  Eiver. 

(Jordan  &,  Gilbert,  Man.  Vert.  £.  U.  S.  ed.  2,  1878,  303;  Jordan  &,  Brayton,  BnlL 
U.  8.  Nat.  Mns.  xii,  66.) 

405.  P.  nUlnerianas  Cope. 

^^Form  elongate,  chin  slightly  beyond  upper  lip.  Pharyngeal  teeth 
2,  &-4,  2.    Scales  in  15  longitudinal  rows  between  the  dorsal  and  ven- 
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tral  fius.  Diameter  of  orbit  equal  to  length  of  -muzzle,  aud  entering 
length  of  head  3J  times.  The  latter  enters  the  length  to  origin  of  the 
caudal  iin  4  times.  The  greatest  depth  enters  the  same  5^  times.  The 
dorsal  fin  originates  above  a  point  behind  the  entire  base  of  the  vcn- 
trals.  Eadii :  D.  I,  8  5  A.  I,  8.  The  mouth  is  rather  large,  the  extrem- 
ity of  the  maxillary  bone  extending  nearly  to  the  line  of  the  pupil  of  the 
eye.  The  head  is  rather  flat  above  and  wide,  the  parietal  width  being 
about  one-third  the  length  between  the  last  dorsal  ray  and  the  base  of 
the  caudal.  The  distance  to  which  the  lateral  line  extends  is  unknown, 
because  the  scales  of  the  posterior  part  of  the  body  htq  lost.  Color 
brownish  olive  above,  below  silvery  5.  a  black  band,  not  well  defined  on 
the  borders,  extends  from  the  end  of  the  muzzle  to  the  base  of  the  cau- 
dal fin,  where  it  terminates  in  a  black  spot;  a  reddish  spot  at  the  base 
of  the  anterior  dorsal  rays ;  muzzle  dark."  ( Cape.)  L.  2  J  inches.  Upper 
Missouri  Eiver.  "  This  species  differs  from  P.  neogceun  in  i  te  slender  form 
and  the  small  number  of  rows  of  scales." 

(Cope,  Amer.  Nat.  July,  1879,  440.) 

***  Scales  large,  35-40  in  the  lateral  line. 

406.  P.  plile§retliOiitlft  (Cope)  Jor.  Sl  Glib. 

Body  short  and  deep.  Mouth  very  oblique,  the  jaws  even,  the  maxil- 
lary reaching  front  of  the  eye,  which  is  rather  large.  Dorsal  behind  ven- 
trals.  Lateral  line  entirely  wanting  (in  the  typical  examples;  probably 
more  or  less  developed  in  the  adult,  perhaps  complete,  in  which  case 
the  species  is  a  Telestes).  Olivaceous;  a  broad  plumbeous  lateral  band; 
a  dusky  dorsal  line;  belly  golden.  Head  4;  depth  3J.  D.  7;  A.  8; 
scales  11-37 ;  teeth  1, 6-4, 2.    L.  1 J  inches.    Beaver  River,  Utah.    ( Cope.) 

(Clinobtomus  pMegetliontui  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1W4,  137:  OUa 
phlegethontis  Cope,  Zool.  Wheeler^s  Expl.  W.  lOOth  Mer.  v,  657.) 

104.— I^EUCUS  Heckel. 

Roaches. 

{Myloleucus  Cope;  tAlgansea  Girard;  not  Lencus  Kaup,  1824,  a  nominal  genus  of 
LaridcB,  the  word  Lemma  being  a  misprint  for  LeucoB,) 

(Leucos  Heckel,  Rnsseggers'  Reisen,  i,  1038,  1843:  type  Leucos  dsalpinus  Heckel.) 

Body  stout,  compressed.  Mouth  normal,  oblique;  no  barbel.  Teeth 
4-5*  or  5-5,  hooked,  with  narrow  grinding  surface,  the  lower  usually  on 


*  Teeth  4-4  in  the  type  of  LeucuB  tincella. 
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a  prominent  raised  prominence  of  the  bone.  Scales  moderate.  Lateral 
line  oontinnous,  decorvred.  Anal  basis  short  Abdomen  not  compressed. 
Intestinal  canal  not  elongate.  Species  nomerous  in  EnropC)  Asia,  and 
America.  This  genns  is  very  closely  allied  to  the  European  Leudscus 
Guvier,  differing  in  the  presence  of  teeth  5-5  or  5-4,  instead  of  6-5  or 
0--6.  The  name  finally  to  be  adopted  for  this  group,  if  admitted  as  dis- 
tinct, is  uncertain.    {Uuxo^j  white.) 

a.  Teeth  4-4,*  with  entire  edges.    (Algansea  Girard.t) 

407.  Li.  tincella  (Val.)  J.  &  G. 

Body  stoutish.  Head  heavy.  Mouth  moderate,  oblique,  the  maxil- 
lary not  reaching  to  the  eye.  Jaws  about  equal.  Eye  rather  small. 
Caudal  peduncle  thick.  Fins  small,  the  caudal  short.  Dorsal  just  over 
ventrals.  Scales  quite  small,  firmly  attached  and  not  closely  imbricated, 
as  in  MyloehiluSj  etc.  Coloration  dark,  plain  \  fins  unspotted.  Head  3| ; 
depth  3f  5  scales  17-70-9  j  teeth  4-4.    L.  6  inches.    City  of  Mexico. 

{LeudsouB  iinoella  C.  &  V.  xvii,  323;  Gttnther,  vii,  244.) 
aa.  Teeth  4-5,  with  entire  edges.    (Afyloleucua  Cope.t) 
409.  Is*  Obesns  (Grd.)  Jor. 

Body  stout.  Head  short,  the  muzzle  not  decurved.  Mouth  small, 
oblique,  terminal,  the  lower  jaw  somewhat  projecting,  maxillary  nearly 
reaching  to  orbit.  Eye  ^  in  head ;  preorbital  deeper  than  long.  Color 
dark;  the  belly  silvery;  the  scales  everywhere  dusted  with  black  specks; 
a  dusky  lateral  band.  Head  3};  depth  3^.  D.  9;  A.  8;  scales  12-58-7 
(13-58-9,  Cope);  teeth  5-4.    L.  0  inches.    Utah  Basin;  abundant. 

(Algansea  ohesa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  183,  and  U.  8.  Pac.  R.  R. 
Bury.  Fish.  239:  Leudscus  ohe»us  Gttnther,  vii,  244:  Myloleucus  pulverulentus  Cope, 
Hayden's  Geol.  Sorv.  Mont.  1871,  475,  1872 ;  Jordan  &  Henshaw,  Rept.  Chief  En^. 
1878,  App.  NN.  192.) 

409.  "L,  forniosns  (Grd.)  Jor. 

Very  close  to  the  next,  and  perhaps  identical  with  it.  Body  a  little 
more  slender,  the  scales  smaller,  and  profusely  dotted  with  black  as  in 
i.  obesus.  Head  3f ;  depth  4.  D.  8;  A.  8;  scales  l(M>3-6;  teeth  5-4. 
L.  4  inches.    California. 

{Algaiisea  formosa  Girard,  Proc.  Acad.  Xat.  Sci.  Phila.  1856,  183:  Leucisous  formosua 
Gttnther,  vii,  245;  Jordan  &  Henshaw,  1.  c.  193.) 

*  In  specimens  examined ;  the  normal  number  is  probably  5-4.  If  permanently  4-4, 
Alyanaea  may  be  regarded  as  a  distinct  genns. 

t  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 184 :  type  Leueisous  Uncella  Val.  (A  coined 
name.) 

t  Cope,  Hayden's  Geoi.  Snrv.  Mont.  1871,  475,  1872 :  type  Myhleucua  pulverulentus 
Co^=AlgaMea  obesa  Girard.    (jivXo^,  grinder;  Xevx6^,  Lencns.) 
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410.  li.  bicolor  (Grd.)  Jor. 

Body  moderately  stout.  Head  rather  heavy,  the  mnzzle  very  short 
and  conical.  Mouth  moderate,  very  oblique,  the  jaws  equal,  the  max- 
illary reaching  line  of  eye.  Scales  rather  large.  Lateral  line  decurved. 
Eye  rather  large,  4^  in  head.  Color  transparent,  olivaceous;  a  distinct 
plumbeous  lateral  band.  Fins  dusky-shaded.  Scales  with  some  brown 
dots,  but  not  profusely  dusted  with  black  specks  as  in  the  two  preceding 
species.  Head  3J5  depth 3£.  D. 8;  A.  7;  scales  8-60-6  (11-48-6,  Cope); 
teeth  4-5.    L.  6  inches.    Steams  of  Oregon,  Nevada,  etc. 

{Algansea  bicolor  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  183:  Leuciteui  bicolor 
GflntUer,  vii,  245:  Myloleuous  parovanus  Cope,  Z06I.  Wheeler's  Expl.  W.  100th  Mer.  v, 
669;  Jordan  &  Honshaw,  1.  c.  193.) 

411*  Isn  anticns  (Cope)  Jor.  &  Gilb. 

"  Nearest  to  the  formosm  of  Girard,  but  diflfers  in  the  much  more  pos- 
terior position  of  the  fins.  In  this  the  anterior  base  of  the  dorsal  is 
equidistant  between  end  of  muzzle  and  base  of  tail  ]  in  miticus  much 
behind  the  median  point.  The  ventrals  are  much  nearer  the  caudal 
than  the  chin;  in  the  formostis  the  reverse  is  the  case.'^  Body  moderate, 
shortened  behind.  Caudal  peduncle  short,  thick.  Caudal  fin  short, 
little  forked.  Mouth  oblique,  muzzle  not  reaching  line  of  orbit.  Eye 
6  in  head.  Profile  long,  fiat,  descending ;  dorsal  outline  arched.  Pur- 
plish slate  above,  yellow  below;  sides  of  head  and  edges  of  scales  punc- 
tulate.  Head  ^.  D.  8;  A.  8;  scales  10-50-0;  teeth  not  described.  L. 
5  inches.    Texas.    (Cope.) 

(Algansea  antioa  Cope,  Proc.  Acad.  Nat.  Soi.  Phila.  1864,282.) 

413.  li.  boncardi  (GUnther)  Jor.  &  Gilb. 

Body  moderately  elongate.  Head  thick,  obtuse.  Mouth  broad,  its 
cleft  not  extending  to  the  eye.  Snout  convex,  the  lower  jaw  included. 
Eye  moderate,  4^  in  head.  Caudal  fin  moderately  forked.  Origin  of 
dorsal  fin  close  behind  that  of  the  ventrals .  Brownish;  a  bluish  lateral 
band,  forming  a  faint  caudal  spot.  Head  4 ;  depth  4.  D.  8 ;  A.  9 ;  scales 
6-39-4;  teeth  5-4.    L.  3 J  inche«.    Cuemavaca,  Mexico.    {OUnther.) 

(Leuciacus  boucardi  Guntlier,  vii,  485.) 

105.-OPSOPOE:ODUS  Hay. 

(Hay,  Proc.  XI.  S.  Nat.  Mus.  1880,  507:  type  Opsopasodus  mhUicB  Hay.) 

Form  of  Rybognathus.  Mouth  very  small,  almost  vertical,  its  position 
entirely  anterior,  with  scarcely  any  lateral  cleft.  Teeth  6-5,  with  grind- 
ing surface  and  serrated  edges.    Abdomen  not  compressed.    Dorsal 
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nearly  over  ventrals.  Anal  basis  short.  Lateral  line  complete.  Intes- 
tinal canal  short  Peritoneum  white.  SmalL  (dv^oroe^co,  to  feed  daintily; 
6dou^^  tooth.) 

418.  O.  emUiae  Hay. 

Body  rather  elongate,  moderately  compressed,  not  elevated.  Head 
short,  slender.  Muzzle  blunt  and  rounded.  Mouth  very  small  and  very 
oblique,  smaller  than  in  any  other  of  our  Cyprinidce,  with  scarcely  any 
lateral  cleft ;  its  size,  when  opened  wide,  less  than  that  of  the  eye.  Man- 
dible short  and  deep,  strongly  curved,  jaws  equal.  Eye  longer  than 
snout,  3  in  head.  Dorsal  beginning  over  posterior  rays  of  ventrals,  nearer 
snout  than  base  of  caudal.  Pectoral  very  small,  not  reaching  ventrals, 
the  latter  to  anal.  Caudal  peduncle  long  and  slender.  Anal  short  and 
deep.  Breast  naked;  16  large  scales  before  dorsal.  Yellowish;  sides 
silvery;  scales  above  dark-edged;  a  dark  lateral  band  from  snout  to 
caudal,  above  and  below  which  are  series  of  black  dots;  anterior  rays 
of  dorsal  dark;  sometimes  a  black  spot  on  the  posterior  rays.  D.  9; 
A.  8;  scales  5-40-3;  teeth  5-5,  serrate.    Eastern  Mississippi. 

(Hay,  Proc.  IT.  S.  Nat.  Mus.  1880,  507.) 

106.-TRTCHi:RODOlf  Forbes. 
(Forbes,  MSS.  gen.  nov. :  type  Trychcrodon  megahps  Forbes. ) 

Pharyngeal  teeth  in  one  row,  5-5  or  5-(J,  strongly  hooked,  deeply 

crenate,  without  masticatory  surface.    Lateral  line  imperfect.    Dorsal 

over  ventrals.    Intestine  shorter  than  head  and  body.   Peritoneum  pale. 

Thorax  naked  almost  to  ventrals.    J^Iouth  terminal,  upper  jaw  protrac- 

^tile.    No  barbels.    (Tpuxepdr:^  ragged ;  6dafVj  tooth.) 

414«  T*  nteg^nlops  Forbes,  spec.  nov. 

"A  small,  fusiform  species,  with  a  small,  terminal,  oblique  mouth,  a 
very  large  eye,  an  imperfect  lateral  line,  a  narrow  black  lateral  stripe, 
a  partly  naked  breast,  and  large  fins.  The  dorsal  has  a  large  dusky 
black  blotch  on  the  front  rays.  The  depth  is  contained  from  4  to  5 
times  in  the  length  without  caudal ;  the  head  4^  to  5  times.  The  eye 
is  longer  than  the  snout,  and  goes  but  2J  times  in  the  head.  Its  verti- 
cal diameter  equals  the  interorbital  space.  The  mandible  scarcely 
reaches  a  vertical  from  the  anterior  border  of  the  nostril,  and  faUs  far 
short  of  the  orbit.  The  lateral  line  is  variously  imperfect ;  sometimes 
present  only  on  the  first  4  or  5  scales,  and  sometimes  extending, 
with  numerous  interruptions,  to  the  middle  of  the  caudal  peduncle.    It 
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is  slightly  decarved  when  present  on  the  anterior  half  of  the  body. 
The  caudal  fin  is  long  and  very  deeply  farcate.  It  is  contained  ^^ 
times  in  head  and  body,  and  the  median  rays  are  about  two-fifths  the 
length  of  the  longest.  The  dorsal  is  high,  its  longest  ray  reaching  nearly 
or  quite  half  the  disUince  from  front  of  dorsal  to  tail.  The  front  of  the  fin 
is  a  little  nearer  nose  than  caudal.  The  pectorals  extend  about  three- 
fourths  the  distance  to  the  ventrals,  and  the  latter  nearly  or  quite  attain 
the  vent.  D.  1 ,  7  or  8 ;  A.  I,  7  or  8 ;  scales  6,  38-40,  4,  with  15  or  16  rows 
before  dorsal.  The  pharyngeal  bones  are  thin,  and  suddenly  and 
broadly  dilated  at  outer  third,  this  part  of  the  bone  being  nearly  3  times 
as  wide  as  the  inner,  and  in  shape  not  unlike  a  horse's  jaw-bone.  The 
odontoid  process  is  unusually  distinct  and  high.  The  teeth  are  very 
slender,  strongly  hooked,  and  sharply  and  irregularly  crenate,  the  edges 
liaving  a  spinose  appearance.  The  scales  are  crowded,  higher  than  long, 
aid  wanting  on  the  anterior  half  or  two-thirds  of  the  breast  Color  in 
alcoliol  yellowish  brown,  with  a  faint  silvery  lustre  on  sides.  A  narrow, 
black  band,  about  one  scale  wide,  extends  around  the  nose,  thi*ough  the 
.  upper  half  of  the  eyo,  to  the  tail,  terminating  therein  the  most  highly  col- 
ored specimens  in  a  narrow  vertical  bar.  The  scales  above  the  lateral 
band  are  all  dark-e<lged.  In  all  the  specimens  the  dorsal  shows  a  large 
Hubmedian  blotch  in  Iront,  crossing  about  4  rays.  In  one  this  blotch  is 
so  enlarged  as  to  include  the  whole  anterior  half  of  the  fin,  except  a 
small  space  at  base,  and  a  second  blotch  extends  similarly  across  the  3 
posterior  rays,  leaving  only  a  narrow  pale  vertical  stripe  between. 
Length  of  largest  specimen  2|  inches.  Several  specimens  from  the 
Illinois  Bi ver  at  Pekin  and  Peoria,  and  from  Mackinaw  Creek."   {Forbes.) 

107.— JVOTEMIOONUS  Raftnesque. 
Oolden  SJiiners. 

{Siilhe  DeKay.) 

(Raflnesque,  Journ.  de  Physique,  dc  Chyinie  vt  d^Histoire  Naturelle,  Paris,  1819,  421 : 
typQ  Notemigonus  auratus  Raf.  =  Cyprinus  chrysoleucua  Mitcli.) 

Body  subelliptical,  strongly  compressed,  both  back  and  belly  curved, 
the  curves  different;  back  narrowly  corapresse<l;  belly  behind  ventral 
fins  forming  a  keel,  over  which  the  scales  do  not  i)ass.  Tail  not  keeled. 
Head  small,  conic.  Mouth  small,  terminal,  oblique,  normal,  without 
barbels.  Scales  rather  large.  Lateral  line  continuous,  strongly  de- 
curved.  Dorsal  fin  inserted  behind  the  ventrals.  Anal  fin  with  its 
base  somewhat  elongate,  of  from  9  to  18  rays.    Teeth  6-^,  hooked,  with 
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grinding  surface,  the  edges  of  which  are  more  or  less  crenate.  Alin^n- 
tary  canal  short,  though  rather  longer  than  the  body.  Size  rather 
large.  As  here  understood,  Notemigonus  differs  from  the  European 
Ahramis  (Bream)  only  in  the  much  shorter  anal  fin — ^from  9  to  20  rays  in- 
stead of  30  to  40.  All  its  species  are  American.  .There  is  much  varia- 
tion in  the  length  of  the  anal  and  in  the  form  of  the  mouth  among  the 
species  left  in  Ahramis^  and  a  reunion  or  a  different  division  of  the 
group  may  be  necessary,  (vwroc,  back;  ijtn^  half;  y6vo<;j  angle;  the 
back  being  almost  carinated.) 

*  Insertion  of  dorsal  midway  of  body  or  nearer  snout  than  base  of  caadal. 
t  Anal  rays  9  or  10. 

41ft.  JV.  §rardoneus  (C.  <&  V.)  Jor. 

Body  moderately  elongate,  compressed.   Head  obtuse.   Isthmus  small. 

Mouth  small,  oblique,  the  lower  jaw  included.    Eye  4  in  head.  •  Dorsal 

nearly  midway  of  body,  little  behind  ventrals.    Olivaceous.    Head  5J ; 

depth  3f.    D.  10;  A.  9;  teeth  5-5,  with  grinding  surface  and  serrated 

edge.    Scales  7-39--3.    South  Carolina.    One  specimen  known. 

(LeH4^licu8  gard&neu8  Cuv.  &  Val.  xvii,  316:  Chandrostoma  gardoneum  Cope,  Trans. 
Amer.  Thih  Soc.  Phila.  1866,  395:  LeneiacM  gardonem  Gfinther,  vii,  258.) 

4 16.  N.  Incidus  (Grd. )  Jor. 

Body  rather  elongate,  subfusiform.  Head  moderate.  Snout  subcon- 
ical,  tapering.  Mouth  somewhat  oblique,  larger  than  in  the  other  spe- 
cies, the  maxillary  reaching  eye.  Eye  large,  3  J  in  head.  Dorsal  nearer 
tip  of  snout  than  caudal.  Scales  rather  large,  much  deeper  than  long. 
Grayish  above,  yellowish  beneath.  Head  4^.  D.  8 ;  A.  10.  Canadian 
River.    {Oirard.) 

(LttxUus  lucidas  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  1856,  203,  and  U.  S.  Pac.  R.  R. 
Surv.  X,  282.) 

ft  Anal  rays  aboat  13. 

417.  IV.  leptosomus  (Grd.)  Jor. 

Body  rather  elongate,  slender,  the  back  elevated.    HesMl  small  and 

short,  its  profile  continuous  with  that  of  the  back.    Mouth  small,  quite 

oblique,  the  maxillary  not  reaching  the  front  of  the  large  eye.    Eye  3 J 

in  head.    Insertion  of  dorsal  fin  about  midway  between  snout  and  base 

of  caudal.    Anal  fin  high  and  long.    Bluish,  silvery  below.    Head  5; 

depth  3|,    D.  9 ;  A.  13 ;  Lat.  1.  55.    Texas.    (Oirard.) 

(Luxilua  lepiosomus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  203,  and  U.  S.  Mex. 
Bonnd.  Surv.  Ichth.  60:  Abramiat  leptosomus  GUnther,  vii,  306.)  . 

**  Insertion  of  dorsal  nearer  base  of  caudal  than  snout, 
a.  Anal  rays  about  11. 
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<1  !§•  N.  occldentalls  (Baird  &  Girard)  Jordan. 

Body  moderately  elongate.  Snout  subconical,  rather  tapering. 
Mouth  oblique,  the  maxillary  not  reaching  orbit.  Eye  large,  4  in  head. 
Brownish  above;  sides  silvery;  the  belly  speckled  with  gray.  D.  10; 
A.  11.    Tulare  Valley,  California.    {Oirard.) 

{Leuoosomu$  oocidentalia  Bainl  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 137 :  Lux- 
ilu8  occideHtalis  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  280:  AbramU  oocidentalis  Gttuther,  vii, 

305.) 

aa.  Anal  rays  aboat  13  (12-14). 

419.  nr*  ctarysoleUGils  (Mitch.)  Jor. — Golden  Shimer;  Bream, 

Body  moderately  elongate,  strongly  compressed.  Head  short,  sub- 
conic,  compressed,  the  profile  somewhat  concave.  Mouth  small,  ob- 
lique, the  upper  lip  on  the  level  of  the  upper  part  of  the  pupil,  the  max- 
illary not  reaching  the  front  of  the  eye.  Eye  moderate,  about  4  in  head. 
Fins  medium.  Color  clear  greenish  above ;  sides  silvery,  with  bright 
golden  reflections;  fins  yellowish;  the  tips  of  the  lower  fins  sometimes 
orange  in  spring  males.  Head  4J;  depth  3.  D.  8;  A.  13;  scales  10- 
51-3;  teeth  5-5.  L.  12  inches.  New  England  to  Dakota  and  Texas; 
everywhere  abundant  in  bayous  and  weedy  ponds.  One  of  the  most 
familiar  and  characteristic  of  our  Cyprinidw. 

{Cyprinus  chryaoleucua  Mitch.  Rept.  Fish.  N.  Y.  1815,  23:  Abramie  versicolor  DeEay, 
N.  Y.  Fauna,  Fish.  191:  Leucoaomua  americanus  Storer,  Fiub.  Mass.  283:  SHlbe  americana 
Copei  Cypr.  Peuu.  1866, 389 :  LeucisouSf  Leucoeomue,  Luxilus,  Plargyru$t  StilbCf  Stilbiue, 
or  Abramie  americanus  of  various  authors  (not  Cyprintis  amerioanus  L.):  Lvxilue  seoo 
Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1836,  203:  Abramie  amerioanue  Giinther,  vii,  305; 
Jordan,  Ball.  U.  S.  Nat.  Mas.  z,  65.) 

a.  Anal  rays  about  16  (15-18). 

490.  JV«  aniericanns  (L.)  Jor.—Southem  Bream, 

Body  moderately  elevated,  very  strongly  compressed.  Head  rathei 
broad  and  flat  between  the  eyes.  Mouth  small,  quite  oblique,  the  max- 
illary barely  reaching  the  eye.  Eye  very  large  and  prominent,  anterior, 
about  3  in  head.  Dorsal  flu  short  and  very  high,  almost  falcate,  well 
back.  Anal  fin  high  and  long.  Scales  rather  large,  the  lateral  line 
running  very  low.  Color  pale  olive,  with  silvery  lustre;  lower  fins  red 
in  the  males  in  spring.  Head  4^  5  depth  3^.  D.  8  5  A.  16;  scales  8-43- 
2 ;  teeth  5-5.  L.  12  inches.  Eivers  of  the  South  Atlantic  States ;  locally 
abundant. 

{Cyprinus  amerioanue  Linn.  Syst.  Nat. :  Leudecue  bosci  Cuv.  &  VaL  xvii,  313:  Xote- 
migonus  isckanvs  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876^  364;  Jordan,  Bull.  U.  S. 
Nat.  Mns.  x,  65.) 
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10§.-BI€aARDSONIUS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1831,  201:  type  Cyjmnu$  balteatus  Rich.) 

Body  oblong  or  elevated,  stxongly  compressed.  Head  rather  small. 
Moutli  terminal,  oblique,  jaws  normal  j  no  barbels.  Teeth  2,  5-5,  2, 
or  2,  5-4,  2,  hooked,  without  grinding  surface,  the  edges  entire.  Gill- 
rakers  very  smalL  Belly  comprised  behind  ventral  fins,  the  scales 
passing  over  its  edge.  Back  of  tail  not  keeled.  Scales  rather  small. 
Lateral  line  continuous,  decurved.  Dorsal  fin  well  behind  the  ventrals. 
Anal  basis  elongate.  American;  closely  related  to  the  European  genus 
AUmmus.    (Dedicated  to  Sir  John  Bichardson.) 

491.  B.  balteatus  (Rich.)  Grd. 

Body  strongly  compressed  and  somewhat  elevated.  Head  small,  the 
snout  rather  short  and  conical.  Mouth  terminal,  oblique,  the  lower  jaw 
slightly  projecting  beyond  the  upper.  Eye  large,  3J  in  head.  Colora- 
tion plain,  the  sides  bright  silvery,  crimson  in  males  in  spring.  Anal 
and  caudal  large.  Dorsal  low,  much  behind  ventrals.  Base  of  anal  4^ 
in  length.  Head  4J;  depth  3 J.  D.  10;  A.  17  or  18;  Vert.  40;  Lat  1. 
13-62-0;  teeth  2,  5-4,  2.    Columbia  River  and  northward ;  abundant. 

(Cyprinus  (Ahramut)  halteatus  Richardson,  FaoDa  Bor.-Amer.  iii,  :^1 :  ItichardsanUis 
haltcatus  Grd.  U.  S.  Pac.  R.  R.  Sarv.  x,  278:  Ahramis  halteatus  Gtinther,  vii,  309.) 

499.  R.  lateralis  Grd. 

Bo<ly  slenderer  and  less  compressed.  Mouth  moderate,  terminal,  ob- 
lique, jaws  equal.  Anal  basis  5^  in  length.  Blackish  above;  a  dark 
lateral  band;  the  interspace  and  belly  pale;  crimson  in  males  in  sum- 
mer. Head  4^;  depth  3|-4.  D.  10;  A.  14;  scales  13-55-6;  teeth  2, 
5-5,  2.    Columbia  Biver  and  streams  about  Puget  Sound. 

(Richardsonius  lateralis  Grd.  Proc.  Aca<l.  Nat.  Sci.  Phila.  1856,  202,  and  U.  S.  Pac. 
R.  R.  Sarv.  Fish.  279:  Altramia  lateralis  GUnther,  vii,  309.) 

109.— LEPIDOMEDA  Cope. 
(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  131 :  type  Lepidameda  vittata  Cope.) 

Body  elongate.  Mouth  terminal,  without  barbels.  Teeth  2,  4-4,  2, 
liooked,  without  grinding  surface.  Scales  small.  Lateral  line  com- 
plete. Dorsal  fin  with  a  strong  spine,  composed  of  two,  the  posterior 
received  into  a  longitudinal  groove  of  the  anterior.  Inner  border  of  the 
ventral  fins  adherent  to  the  body.  Dorsal  fin  inserted  behind  the  ven- 
trals.   Anal  basis  short.    Size  small.    {Ximdoc:^  scaly ;  Meda.) 


Digitized  by  VjOOQIC 


252      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — IV. 

493.  Is.  vittata  Cope. 

Body  rather  stout.  Head  wide  and  flat  above,  slightly  impressed  be- 
hind the  eyes.  Muzzle  obtuse,  not  prominent.  Mouth  terminal,  ob- 
lique. Eye  3f  in  head.  Scales  small,  covering  the  whole  body  except 
the  space  behind  the  pectorals;  26  series  above  the  lateral  line  and  56 
in  front  of  the  dorsal.  Preorbital  bone  trepezoidal.  Second  dorsal 
spine  as  long  as  the  first,  and  wider.  Dorsal  rays  somewhat  enlarged 
and  ossified.  Pectoral  rays  scarcely  enlarged.  Color  silvery ;  a  lead- 
colored  lateral  band  and  a  black  dorsal  band.  Head  3| ;  depth  4^.  D. 
II,  7 ;  A.  9 ;  teeth  2,  4-4,  2.  L.  3^  inches.  Colorado  Chiquito  River, 
Arizona.    (Cope.) 

(Cope,  Proc.  Amer.  PML  Soc.  Phila.  1874, 131,  and  Zool.  Wheeler's  Expl.  W.  100th 
Mor.  V,  642.) 

494.  Is.  JarroTil  Cope. 

Body  more  elongate.  Mouth  nearly  horizontal,  lower  jaw  somewhat 
projecting.  Eye  larger  than  in  L.  vittata,  3J  in  head,  the  maxillary 
reaching  its  anterior  border.  Spines  slender.  Scales  very  small  and 
difficult  to  detect,  51  series  before  the  dorsal  fin.  Olivaceous ;  a  median 
black  vertebral  band ;  sides  silvery  5  bases  of  ventral  fins  red.  Head  4 ; 
depth  6.  D.  II,  7;  A.  9;  teeth  2,  4-4,  2.  L.  J  inches.  Colorado  Chi- 
quito River,  Arizona.    (Gope,) 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1874,  133.  and  Zool.  Wheeler's  Expl.  W.  100th 
Mer.  V,  643.) 

llO.—nilBDA  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sol.  Phila.  1856,  191 ;  type  Medafulgida  Grd.) 

Body  elongate.  Mouth  terminal,  normal,  no  barbels.  Teeth  1,4-4, 1, 
hooked,  without  grinding  surface.  Body  entirely  scaleless.  Fins  as  in 
Lepidomeda.  Size  smaU.  {Meda,  a  classical  feminine  name,  of  no  con- 
ceivable application  to  these  singular  fishes.) 

425.  M.  ftUirida  Grd. 

Body  slender,  elongate,  compressed.  Head  elongate,  subcorneal, 
the  snout  rounded.  Mouth  large,  subterminal,  slightly  oblique,  the 
lower  jaw  included,  maxillary  extending  to  below  orbit.  Second  dorsal 
spine  highest ;  dorsal  behind  ventrals.  Coloration  silvery.  D.  II,  7 ;  A. 
8 ;  teeth  1,  4-4, 1.    Eio  Gila.    (Qirard.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  PhUa.1856,  191;  Glinther,  vii.  263.) 
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1 1 1.— PI4A00PT1:RUS  Cope. 
(Cope,  Proo.  Amer.  Phil.  8oc.  Phila.  1874,  301:  type  Plagopieru^  argenHsHmvs  Cope.) 

Body  slender.  Mouth  terminal,  a  barbel  at  the  extremity  of  the  max- 
illary. Teeth  2,  6-4,  2,  hooked,  without  grinding  surface.  Body  en- 
tirely scaleless.  Fins  as  in  Meda  and  Lepidomeda.  Size  small.  {^Xaj^rjy 
wound  'y  Tzrepdv^  fin;  in  allusion  to  the  armature  of  the  dorsal  fin.) 

424I.  P.  argentisslnias  Cope. 

Body  slender.  Head  rather  broad,  the  muzzle  slightly  depressed,  over- 
hanging, the  rather  small,  horizontal  mouth.  Lips  thin,  the  maxillary 
reaching  front  of  eye.  Eye  moderate,  4^  in  head.  Dorsal  fin  entirely 
behind  ventrals,  the  first  spine  curved,  longer  than  the  second ;  soft 
rays  of  the  dorsal  thickened  and  ossified  at  base ;  fifth  ray  of  the  ven- 
tral bound  to  the  abdomen  by  a  membrane  for  nearly  its  whole  lengthy 
pectoral  rays  osseous  at  base.  Lateral  line  complete,  slightly  deflexed. 
Color  clear  silvery ;  dorsal  region  dusky,  with  minute  black  dots.  Head 
4;  depth  6.  D.  H,  7 ;  A.  10;  teeth  2,  5-4,  2.  L.  2^  inches.  San  Luis 
Valley,  Western  Colorado.    (Cope.) 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  130,  and  Zool.  Wheeler's  Expl.  W.  100th 
Mer.  V,  640.) 

119.-OABASSIUS  Nilsson. 

Crucian  Carps. 

(NilssoD,  Prodromns:  typo  Cyprinus  carassiua  L.  =  CaroBsit^e  vulgaris  Nilss.) 

Body  oblong,  compressed,  and  elevated.  Mouth  terminal,  without 
barbels.  Teeth  4-4,  molar,  but  compressed.  Scales  large.  Lateral 
line  continuous.  Dorsal  fin  very  long,  with  the  third  ray  a  stout  spine, 
which  is  serrated  behind  5  anal  short,  with  a  similar  spine.  Ventrals 
well  forward.  Large  species  of  the  fresh  waters  of  Europe  and  Asia; 
often  domesticated.  {Carassim,  a  latinization  of  the  vernacular  names 
of  the  European  Crucian  Carp,  Karats  or  Karausthe.) 

497.  C.  anratus  (L.)  VAwker,—(iold-fiHh. 

Body  stout,  covered  with  large  scales.  Dorsal  and  anal  fins  with  the 
spines  strong,  coarsely  serrated.  Coloration  olivaceous,  usually  orange 
or  variegated  in  domestication.  D.  II,  18;  A.  II,  7;  Lat.  I.  26;  teeth 
4-4.  L.  12  inches.  China  and  Japan ;  introduced  everywhere  as  an 
aquarium  fish,  and  now  naturalized  in  many  of  our  eastern  streams. 
The  variations  are  innumerable. 

(C//prtiit(«  awratu%  Linnaeus,  Syst.  Nat. ;  Oiiuther,  vii,  32.) 
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118.— CTPROriTS  Linusus. 
Carps. 

(Artedi ;  LinnsDas,  Syst.  Nat. :  type  CyprinuB  oarpio  L.) 

Body  robast,  compreHsed,  resembling  that  of  the  BufEalo-fish.  Moath 
moderate,  anterior,  with  four  long  barbels.  Snoat  blunt,  rounded. 
Teeth  molar,  broad  and  truncate,  1, 1,  3-3, 1, 1.  Scales  large.  Lateral 
line  continuous.  Dorsal  fin  very  long,  with  a  stout  spine,  serrated 
behind;  anal  fin  short,  also  with  a  spine.  Large  fishes'  of  the  fresh 
waters  of  Asia;  introduced  into  Europe  and  America  as  food- fishes. 
(xuitpiuo<;y  the  ancient  name  of  the  Carp.) 

4Si§«  C.  carpio  L.— Car/». 

Body  stout,  more  or  less  compressed,  heavy  anteriorly.  General 
color  olivaceous.  D.  Ill,  20;  A.  Ill,  5;  scales  5-38-5;  teeth  1,  1,  3-3, 
1, 1.  L.  18  inches  or  more.  Fresh  waters  of  Central  Asia ;  introduced 
as  a  food-fish  into  Europe  and  America.  In  domestication  it  has  run 
'  into  many  varieties,  distinguished  by  differences  in  form,  squamation, 
and  development  of  the  fins. 

(Llnnfieos,  Syst.  Nat.;  GUnther,  vii,  25.) 

Family  XXXII.— CHARACINIDJE. 

(The  Chardcim.) 

Body  variously  formed,  covered  with  cycloid  scales.  Head  naked. 
Margin  of  upper  jaw  formed  mesially  by  the  premaxillaries  and  later* 
ally  by  the  maxillaries;  no  barbels;  premaxillaries  not  prota^u)tile. 
Teeth  various,  often  incisor-like,  often  wanting.  Branchiostegals  usu- 
ally 3.  Gill-membranes  united  to  the  isthmus  or  not.  No  pseudo- 
branchisB.  Gills  4,  a  slit  behind  the  fourth.  Lower  pharyngeals  not 
truly  falciform,  but  more  or  less  curved,  armed  with  small,  sometimes 
villiform,  teeth.  Adipose  fin  usually  present  (absent  in  Erythrinifiw). 
Pyloric  coeca  usually  numerous.  Air-bladder  transversely  divided  into 
two  portions,  and  communicating  with  the  organ  of  hearing  by  means 
of  auditory  ossicles,  as  in  the  Cyprinidce.  Anterior  vertebrsB  coalesced 
and  modified.  A  very  large  family  of  60  genera  and  300  species,  inhab- 
iting the  fresh  waters  of  South  America  and  Africa,  where  they  take 
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the  place  of  the  ScUmonidce  and  CyprinidccOf  the  Northern  Hemisphere. 
A  single  species  reaches  the  United  States. 

(CharadnidcB  Gttnthor,  vii,  278-380.) 

*  Adipose  fin  present, 
t Dentition  oomplete  in  both  Jaws;    gill-opeuings  wide,  tho  membranes  not  at- 
tached to  the  isthmus;   nasal  openings  of  each  side  close  together;    teeth 
compressed,  notched.    {Tetragonopterince,)  , 

t  Anal  fin  elongate  (rays  20-50);  belly  in  front  of  ventrals  roanded ;  premaxillary 
teeth  in  a  double  series;  a  single  series  of  teeth  in  lower  jaw,  with  no  conical 
teeth  behind  it;  no  canine  teeth;  giU-rakerssetiform..TETRAGONOPT£RUS,  114. 

114.— TCTRAGONOPTEBUS  Cuvier. 
{Attyanax  B.  ^b  O. ;  PcecUnrichthya  GilL) 
(Artedi;  Cuvier,  M6m.  du  Mus.  iv,  455,  1818:  type  Tctr<igonopteru8  argenteus  Cnv.) 

Body  oblong  or  elevated,  compressed,  covered  with  moderate  scales. 
Belly  rounded.  Cleft  of  mouth  medium.  Anterior  teeth  strong,  incisor- 
like; lateral  teeth  small.  Premaxillary  and  mandibular  teeth  subequal 
in  size,  with  a  compressed,  notched  crown,  the  former  in  a  double,  the 
latter  in  a  single,  series.  Maxillary  with  few  teeth.  Nostrils  of  each 
side  close  together,  separated  by  a  valve  only.  Lower  pharyngeals  very 
slender,  curved,  approaching  the  form  in  Cyyrinidce^  armed  with  a  single 
series  of  slender,  hooked  teeth.  Gill-openings  wide,  the  membranes 
free  from  the  isthmus  and  from  each  other.  Gill-rakers  setiform.  Dor- 
sal fin  midway  of  body,  above  or  just  behind  ventrals.  Anal  fin  long. 
Species  about  40,  in  all  the  warmer  parts  of  America.  {rerpdYtovoc;^ 
four-angled  5  ttte^ov,  fin  or  wing;  of  no  special  application  to  this  group, 
the  original  word  used  by  Klein  and  Artedi  being  Tetragonoptrus.) 

a.  Body  oblong,  modei-ately  elevated,  the  depth  less  than  half  length.    ( Aatyttnax  Baird 
&  Girard.*) 

499.  T.  arirentatos  (Baird  &  Girard)  J.  <&  G. , 

Olivaceous;  a  broad  silvery  band  along  sides;  a  black  spot  at  base  of 
caudal,  running  up  on  the  fin.  Body  oblong,  compressed.  Snout  blunt, 
lower  jaw  included.  Dorsal  inserted  above  ventrals.  Pectorals  reach- 
ing ventrals,  the  latter  to  vent.  Head  4  in  length;  depth  3.  D.  10;  A. 
21;  scales  6-38-6.  Arkansas  to  Mexico;  probably  abundant;  the  north- 
ernmost representative  of  the  family. 

(Astyanax  argentatm  B.  &,  G.  Proc.  Acad.  Nat.  Sci.  Phila.  vii,  27, 1854:  Attyanax 
argen'aiua  Grd.  U.  S.  Mox.  Bound.  Surv.  Ichth.  74;  Gilnther,  v,  380.) 

*  Baird  &,  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  vii,  26, 1854 :  type  Astyanax  argentatus 
B.  &  G.    (adTvdva^f  a  son  of  Hector.) 
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Obdeb  m -isospondyli. 

{The  Isospondylous  Fishes.) 

Parietals  present.  Symplectic  present.  No  interclavicles.  A  praecor- 
acoid  arch.  Anterior  vertebrae  simple.  No  auditory  ossicles.  Pharyn- 
geal bones  simple  above  and  below,  the  lower  not  falciform.  Gills  4,  a 
slit  behind  the  fourth.  A  very  large  group,  presentiug  many  modifica- 
tions of  structure.    (?<to<;,  equal;  (f7:6'^duXo<:j  vertebra.) 

(Physostomi  GUntber,  part.) 

ANALYSIS  OF  FAMILIES  OF  ISOSPONDYLI. 

•  Tail  diphycercal. 
a.  Lateral  margins  of  upper  jaw  formed  by  the  maxillaries. 
d.  Adipose  fin  none;  no  phosphorescent  spots;  body  usually  scaly ;  head  naked; 
throat  without  barbel. 
c.  Lateral  line  present, 
d.  Gular  plate  none. 
e.  Air-bladder  none;  dorsal  posterior,  opposite  anal  and  similar  to  it ;  mouth 
small,  with  small,  pointed  teeth;  deep-sea  fishes, 

Alepocephalid^,  33. 

ee.  Air-bladder  present ;  dorsal  in  front  of  anal. 

/.  Mouth  small,  horizontal ;  posterior  part  of  tongue  and  the  roof  of  the 

mouth  covered  with  coarse,  paved  teeth...  ALBULiDiE,  34. 

ff.  Mouth  larger,  oblique ;  teeth  aU  pointed ;  those  on  the  tongue  large. 

HyodontidvE,  :^. 

dd.  Gular  plate  present ;  mouth  large;  teeth  all  pointed Elopidje,  36. 

00.  Lateral  line  obsolete. 

g.  Mouth  terminal,  large;  maxillary  in  three  parts,  mostly  broad. 

Clupeidje,  :J7. 
gg.  Mouth  small,  inferior;  maxiUary  short  and  narrow;  not  in  three 

parts DoEOSOMATiDiE,  38. 

ggg.  Mouth  very  large,  subinferior;  maxillary  very  narrow,  produced 

backward Enoraulididj^,  :]9. 

hh.  Adipose  fin  present  (rarely  absent,  and  the  body  with  phosphorescent  spots). 
h.  Throat  with  a  long  barbel;  scales  very  siiiall  or  wantin,'^;  mouth 

large SroMiATiDiE,  45. 

hh.  Throat  without  barbel, 
i.  Sides  with  phosphorescent  spots;  oviducts  preseut;   deex)-sea 
fishes. 

j.  PsendobranchiflB  none;  body  scaly CHAULiODONTiDiK,  44. 

Jj,  PseudobranchisB  present ;  body  naked..  SxERNOPTYCHiDji:,  43. 
a.  Sides  without  phosphorescent  spots ;  oviducts  none. 

Salmon  1 1)-*:,  40. 

aa.  Lateral  margins  of  upper  jaw,  like  the  anterior  margin,  formed  by  the  premax- 

illaries ;  adipose  fin  usually  present. 

k.  Premaxillaries  short,  with  villiform  teeth ;    mouth  small ; 

bones  of  head  cavernous ;  scales  ctenoid.  .Percopsidje,  47. 

kk.  Premaxillaries  elongate;  mouth  large;  bones  of  head  not 

cavernous;  scales  mostly  cycloid. 

I,  Dorsal  short,  nearly  median;  body  scaly .. ScopELiDiE,  42. 

IL  Dorsal  short,  posterior;  body  scaly..  Paralepidid^,  41. 

UL  Dorsal  occupying  nearly  the  whole  length  of  the  back ; 

body  naked AusPiDOSAURiDiE,  40. 
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Family  XXXIIL— ALEPOCEPHALID^. 

Body  oblong,  compressed,  covered  with  tbin  cycloid  or  keeled  scales, 
or  with  naked,  prickly  skin.  Head  naked.  Lateral  line  developed.  No 
barbels.  Mouth  moderate  or  large.  Margin  of  the  upper  jaw  formed 
by  the  premaxillaries  and  the  maxillaries,  the  former  being  placed  along 
the  upper  anterior  edge  of  the  latter.  Teeth  feeble.  Opercular  ap- 
paratus complete,  its  bones  thin.  Ko  adipose  fin.  Dorsal  fin  long 
and  low,  posterior,  inserted  opposite  the  anal;  pectorals  short,  placed 
rather  high ;  ventrals  usually  well  back,  sometimes  wanting.  Gill-open- 
ings very  wide,  the  membranes  free  from  the  isthmus.  Pseudobranchi® 
present.  No  gular  plate.  No  air-bladder.  Stomach  curved,  without 
blind  sac.  Pyloric  coeca  in  moderate  number.  Fishes  of  the  deep  seas; 
but  one  species  known  until  recently.  Lately  3  genera  and  7  species 
have  been  described  from  the  abyssal  faunae  of  the  mid  Atlantic  and 
Pacific. 

{Alepocephalida  Glinther,  vii,  477.) 

a.  Scales  cycloid ;  dorsal  and  anal  snbequal,  opposite  each  other;  mouth  small ;  jaws 
nearly  even;  small  t^th  in  jaws,  vomer,  and  palatines. Alepocephalus,  115. 

115.— ALEPOCEPHALUS  Risso. 

(Risso,  Mem.  Acad.  Nat.  Sci.  Turin,  xxv,  270,  1H20:  type  Alepooephalus  rostratua  Risso, 
from  the  Mediterranean.) 

Body  oblong,  compressed.    Mouth  rather  small,  the  snout  somewhat 

prolonged.    Jaws  nearly  equal  in  front ;  a  series  of  small  teeth  in  each 

jaw  and  on  the  vomer  and  palatines.    Eye  very  large.    Gill-membranes 

entirely  separate.    Brauchiostegals  6.    Opercular  bones  thin.    Dorsal 

low  and  rather  long,  with  a  sc^ly  base,  opposite  and  similar  to  the 

anal.    Pectorals  and  ventrals  rather  small.    Caudal  moderately  forked. 

Scales  rather  large,  thin  and  cycloid.    Deep-sea  fishes  of  the  Atlantic 

and  Mediterranean,    (a,  privative;  >l£;r«T,  scale;  xstpaXrj,  head.) 

480.  A.  bafrdii  Goode  &  Bean. 

Uniform  indigo-blue,  the  color  extending  to  the  inside  of  the  mouth 
and  the  gill-membranes.  Body  rather  elongate.  Head  moderately 
compressed,  subcorneal,  the  lower  jaw  included.  Maxillary  extending 
nearly  to  below  middle  of  eye.  Eye  large,  as  long  as  snout.  Dorsal 
slightly  in  advance  of  anal.  Head  ^  in  length ;  depth  5^.  D.  22 ;  A. 
25 ;  P.  12;  V.  I,  9 ;  pyloric  coeca  16;  B.  6;  scales  7-C5-11.  L.  24  inches. 
Grand  Banks;  dredged  at  a  depth  of  200  fathoms.    (Ooode  &  Bean.) 

(Goode  &  Beiin,  Proc.  U.  S.  Nat.  Mas.  ii,  55,  1879.) 
Bull.  Nat.  Mus.  No.  IG 17 

Digitized  by  VjOOQIC 


258     CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY IV. 

Family  XXXIV.— ALBULID^. 

{The  Lady-fishes.) 

Body  rather  elongate,  little  compressed,  covered  with  rather  small, 
brilliantly  silvery  scales.  Head  naked.  Snout  conic,  subquadrangular, 
shaped  like  the  snout  of  a  pig,  and  overlapping  the  small,  inferior,  hor- 
izontal mouth.  Maxillary  rather  strong,  short,  with  a  distinct  supple- 
mental boi^e,  slipping  under  the  membranous  edge  of  the  verj-  broad 
preorbital.  Premaxillaries  short,  not  protractile.  Lateral  margin  of 
upper  jaw  formed  by  the  maxillaries.  Eye  large,  median  in  head,  with 
a  bony  ridge  above  it,  and  almost  covered  by  an  annular  adipose  eye- 
lid. Opercle  moderate,  firm.  Preopercle  with  a  broad,  flat,  membra- 
naceous edge,  which  extends  backward  over  the  base  of  the  opercle. 
Pseudobranchiae  present.  Gill-rakers  short,  tubercle-like.  Gill-mem- 
branes entirely  separate,  free  from  isthmus.  Branchiostegals  about 
14.  A  fold  of  skin  across  gill-membranes  anteriorly,  its  posterior  free 
edge  crenate.  No  gular  plate.  Both  jaws,  vomer,  and  palatines  with 
bands  of  villiform  teeth.  Broad  patches  of  coarse,  blunt,  paved  teeth 
on  the  tongue  behind  and  on  the  sphenoid  and  pterygoid  bones.  Lat- 
eral line  present.  Belly  not  carinate,  flattish,  covered  «7ith  ordinary 
scales.  Dorsal  fin  moderate,  in  front  of  ventrals,  its  membranes  scaly. 
No  adipose  fin.  Anal  very  small.  Caudal  widely  forked.  Pyloric  coeca 
numerous.    A  single  species  known,  found  in  all  warm  seas. 

{Clupeidce  group  Albulina  GUnther,  vii,  468,  469.) 

116.— ALBULA  Qronovins. 

(Gronoviusj   Blocli  &  Schneider,  Syst.   Ichth.  1801,  432:    type  Albula  conorhynchus 
Bloch  &  Schneider =^«ox  vulpes  L.) 

Characters  of  the  genus  included  above.    (Latin  albuSj  white.) 

431.  A.  vnlpes  (Jj,)  Goodo.^Lady-JUh ;  Bane-fish, 

Brilliantly  silvery ;  olivaceous  above;  back  and  sides  with  faint  streaks 
along  the  rows  of  scales ;  fins  plain ;  axils  dusky.  Upper  lobe  of 
caudal  the  longer.  A  band  of  peculiar,  elongate,  membranaceous 
scales  along  middle  line  of  back;  accessory  ventral  scale  large.  Head 
3f ;  depth  4.  D.  15;  A.  8;  scales  9-71-7.  L.  18  inches.  Cape  Cod  to 
Southern  California  and  East  Indies;  abundant  in  tropical  seas.  Not 
much  valued  as  food,  but  beautiful  and  gamy. 

{Esox  vulpes  L.  Syst.  Nat. :  Albula  conorhynchus  Giinther,  vii,  468.) 
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Family  XXXV.— HYODONTID^. 
{The  Moon  Eyes ) 

Body  obloftg,  compressed,  covered  with  moderate-sized,  brilliantly 
silvery,  cycloid  scales.  Head  naked,  short,  the  snout  blunt.  Mouth 
moderate,  oblique,  terminal,  the  jaws  about  equal.  Premaxillaries  not 
protractile.  Maxillary  small,  slender,  without  evident  supplemental 
bone,  articulated  to  the  end  of  the  premaxillary,  and  forming  the  lat- 
eral margin  of  the  upper  jaw.  Dentition  very  complete.  Premax- 
illarj'  and  dentary  bones  with  small,  wide-set,  cardiform  teeth.  Max- 
illaries  with  feeble  teeth.  A  row  of  strong  teeth  around  the  margin 
of  the  tongue,  the  anterior  canine  and  very  strong;  between  these  is  a 
band  of  short,  close-set  teeth.  Vomer  with  a  long,  double  series  of  close- 
set,  small  teeth.  Similar  series  on  the  palatines,  sphenoid,  and  ptery- 
goids. Sides  of  lower  jaw  fitting  within  the  upper,  so  that  the  denta- 
ries  sunt  against  the  palatines.  Eye  very  large,  the  adipose  eyelid  not 
much  developed.  Preorbitals  very  narrow.  Nostrils  large,  those  of 
each  side  close  together,  separated  by  a  flap.  Gill-membranes  not  con- 
nected, free  from  the  isthmus,  a  fold  of  skin  covering  their  base.  No 
gular  plate.  Branchiostegals  8-10.  Gill-rakers  few,  short  and  thick. 
Pseudobranchise  obsolete.  Lateral  line  distinct,  straight.  Belly  not 
serrated.  Dorsal  fin  rather  posterior.  Anal  elongate,  low.  Ventrals 
well  developed.  Caudal  strongly  forked.  No  adipose  fin.  Stomach 
horseshoe-shaped,  without  blind  sac;  one  pyloric  ccecum.  Air-bladder 
large.  No  oviducts,  the  eggs  falling  into  the  cavity  of  the  abdomen 
before  exclusion.  A  single  genus,  with  3  known  species,  inhabiting 
the  fresh  waters  of  North  America. 

(HyodmHda  Giinther,  vii,  375,  376.) 

1 E  7.— H¥ODON  Le  Soenr. 

Moon  Eyes. 

{ffiodon  Le  Snear,  Joutd.  Acad.  Nat.  Sci.  Phila.  i,  334, 1818 :  type  Hiodon  tergisue  Le 
Saenr.) 

Generic  characters  included  above.     {6oet87j<:j  hyoid;    c^Jc^v,  tooth; 

"hyoid^  is  the  bone  shaped  like  the  letter  r,  forming  the  base  of  the 

tongue.) 

*  Belly  in  front  of  ventrals  strongly  carinated ;  dorsal  rays  (developed)  9. 

489.  H.  alosoides  (Raf.)  J.  <&  G. 

Body  closely  compressed,  becoming  deep  in  the  adult.    Eye  mod- 
erate, smaller  than  in  other  species,  about  3^  in  head,  the  maxillar;y' 
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reaching  to  beyond  its  middle.  Caudal  peduncle  rather  stouter  than  in 
H.  tergisusj  and  the  fin  not  so  deeply  forked.  Back  less  arched  and 
snout  blunter  than  in  the  other  species,  the  mouth  larger  and  more 
oblique.  Pectorals  longer  and  ventrals  shorter  than  it  jET.  tergisus^ 
Belly  carinated  both  before  and  behind  ventrals.  Bluish;  sides  silvery, 
with  golden  lustre.  Head  4J5  depth  3 J.  D.  9;  A.  32;  scales  6-5d-7. 
Ohio  Biver  to  the  Saskatchawan;  common  northward. 

(Amphiodan  alosoidea  Raf.  Joom.  Phys.  Paris,  1819,  421:  Hyodon  chrysopns  Richard- 
son, Fauna  Bor.-Amer.  iii,  232, 1836:  Hyodon  ohrysopsis  J oTd&n,  Boll.  U.  S.  Nat.  Mas.  x, 
68,  1877:  Hyodtm  amphiodon  Raf.  lohth.  Oh.  1820,  42.) 

•BeUy  in  front  of  ventrals  not  carinated;  dorsal  fin  with  11  or  12  developed  rays, 
t  Belly  behind  ventrals  carinated. 

433*  H*  tergrisos  Le  Sueur. — Moon  Eye;  Toothed  Herring, 

Body  oblong,  moderately  compressed.  Eye  large,  3  in  head,  the  max- 
illary barely  reaching  its  middle.  Pectoral  fins  not  reaching  ventrals, 
the  latter  just  short  of  vent.  Belly  behind  ventrals  somewhat  carinate. 
Color  silvery,  olive-shaded  above.  Head  4Jj  depth  3.  D.  12;  A.  28; 
scales  6-55-7.  L.  12  inches.  Great  Lakes  and  Mississippi  Valley; 
abundant  in  our  larger  streams.  One  of  our  handsomest  fishes;  not 
valued  as  food. 

(Le  Sueur,  Joum.  Acad.  Nat.  Soi.  Phila.  i,  364, 1818:  Hiodon  clodalus  Le  Sueur,  1.  c. 
367:  CyprinuB  (AbramUt)  smiihi  Rich.  Fauna  Bor.-Amer.  iii,  110;  Gtinther,  vii,  375; 
Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  68, 1877.) 

H  Belly  nowhere  carinated. 

i84.  H*  selenops  Jordan  &  Bean. 

Body  more  elongate,  little  compressed,  not  elevated.  Belly  nowhere 
carinate.  Eye  very  large,  2J  in  head.  Pectorals  not  reaching  nearly 
to  ventrals.  Clear  silvery.  Head  4J;  depth  4.  D.  12;  A.  27;  Lat.  1. 
50.    Cumberland  River  and  southward. 

(Jordan  &  Bean,  BuU.  U.  a  Nat.  Mus.  x,  68,  1877.) 

Family  XXXVI.— ELOPID^. 

{The  Big-eyed  Herrings.) 

Body  elongate,  not  much  compressed,  covered  with  cycloid  scales. 
Head  naked.  Mouth  broad,  terminal,  the  lower  jaw  prominent.  Pre- 
ma^laries  not  protractile,  short,  the  maxillaries  forming  the  lateral 
margins  of  the  upper  jaw.  Maxillary  composed  of  about  three  pieces, 
extending  backward  beyond  the  eye.  An  elongate  bony  plate  between 
the  branches  of  the  lower  jaw  (like  the  gular  plate  in  Amia).     Bands 
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of  villiform  teeth  in  both  jaws  and  on  vomer,  palatines,  pterygoids, 
tongue,  and  base  of  skulL  No  large  teeth.  Eye  large,  with  an  adipose 
eyelid.  Gill-membranes  entirely  separiite,  free  from  the  isthmus, 
Branchiostegals  numerous  (20-35).  Gill-rakers  long  and  'slender. 
PseudobranchisB  present  or  absent.  Belly  not  keeled  nor  serrated, 
covered  with  ordinary  scales.  Lateral  line  present.  Dorsal  fin  over 
or  rather  behind  ventrals.  Caudal  fin  forked.  No  adipose  fin.  Pyloric 
c(Bca  numerous.  Two  genera,  not  much  alike,  with  4  or  5  species,  widely 
distributed,  soipetimes  entering  fresh  waters. 

(ClupeidcB  group  Elopina  Giinther,  vu,  469-472.) 

*  Body  elongate,  covered  with  small  scales;  anal  fin  smaller  than  dorsal.    (Elopinw,) 

a,  PseadobranchuD  present Elops,  118. 

**  Body  oblong,  covered  with  large  scales ;  anal  iin  larger  than  dorsal.    {Megalopiiue, ) 
h.  Pseudobranchiffi  obsolete Megalops,  119. 

li§.— EliOPS  LinnsdOfl. 

Big-eyed  Herrings. 
(Linnasos,  Syst.  Nat:  type  Elopa  aaurua  L.) 

Body  elongate,  covered  with  thin,  small,  silvery  scales.  Dorsal  fin 
slightly  behind  ventrals,  its  last  rays  short,  the  fin  depressible  into  a 
sheath  of  scales.  Anal  fin  smaller,  similarly  depressible.  Pectorals 
and  ventrals  moderate,  each  with  a  long  accessory  scale.  Opercular 
bones  thin,  with  expanded,  membranaceous  borders;  a  scaly  occipital 
sheath  or  collar.  Lateral  line  straight,  its  tubes  simple.  Pseudobran- 
chi»  present,  large.  Species  2  or  more,  widely  distributed,  remarka 
ble  for  the  development  of  scaly  sheaths.  (eAov^,  name  of  some  sea-fish — 
a  sword-fish  or  sturgeon;  from  ^Aaw,  to  drive  or  move.) 

4S5.  E.  sanrns  Jj^Sig-eyed  Herring, 

Uniform  silvery,  darker  above.  Gular  plate  3-4  times  as  broad  as 
long.  Head  4J;  depth  5-6.  Eye  large,  4-5  in  head.  D.  20;  A.  13 ;  V. 
16;  B.  30;  scales  12-120-13.  L.  24  inches.  Cape  Cod  to  Cape  of  Good 
Hope  and  China.    A  handsome  fish,  not  rare  on  our  Atlantic  coast. 

(Linn.  Syst.  Nat.;  Gflnther,  vii,  470.) 

110«— M£OAI.OPS  Lac^pMe. 

TarpuvM, 

(Commerson ;  Lac^pMe,  Hist.  Nat.  des  Poiseons,  v,  289,  1803 :  type  Megalopa  fllamen- 
t08U8  Lac.  =  Clupea  cyprinoides  Broossonet. ) 

Body  oblong,  compressed.  Head  large,  compressed.  Eye  very  large. 
Belly  narrow,  covered  with  ordinary  scales.    Mouth  large,  oblique. 
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Maxillary  broad,  extending  beyond  the  eye.  Villiform  teeth  on  jaws, 
vomer,  palatines,  tongue,  sphenoid,  and  pterygoid  bones.  Scales  large, 
firm.  Lateral  line  nearly  straight,  its  tubes  radiating  widely  in  each  of 
its  scalds.  Dorsal  fin  short  and  high,  over  or  behind  ventrals;  last  ray 
of  dorsal  elongate,  filamentous,  as  in  Dorosoma  and  Opistlwnema,  Anal 
fin  long,  falcate,  its  last  ray  produced,  its  base  much  longer  than  that 
of  the  dorsal.  Caudal  fin  widely  forked.  Pectorals  and  ventrals  rather 
long.  Oill-rakers  long.  Anal  fin  with  a  sheath  of  scales;  dorsal  fin 
naked;  caudal  fin  largely  scaly;  nape  with  a  collar  pf  large  scales. 
Pseudobranchiae  none.  Species  of  very  large  size,  largest  of  the  Clupeoid 
fishes,  found  in  all  warm  seas.    {/liyaXo^'y  large-eyed.) 

*  Origin  of  dorsal  behind  tlie  ventrals. 

486.  M.  thrissoides  (Bloch  &  Schneider)  GUnther. — Tarpum;  Jew-fiah. 

Uniform  brilliant  silvery,  back  darker.  Body  elongate,  compressed, 
little  elevated.  Head  4  m  length;  depth  3f.  D.  12;  A.  20;  Lat.  1.  42; 
B.  23.  Dorsal  filament  longer  than  head.  Atlantic  Ocean,  entering 
fresh  water;  common  on  our  southern  coasts,  and  noted  for  the  great 
size  of  its  scales,  which  are  used  in  ornamental  work. 
{Clupea  thrissaidea  Bloch  &  Schneider,  1801,  424;  GUnther,  vii,  472.) 

Family  XXXVII— CLUPEID-^. 

{The  Herrings,) 

Body  oblong  or  elongate,  more  or  less  compressed,  covered  with  cycloid 
or  pectinated  scales.  Head  naked,  usually  compressed.  Mouth  rather 
large,  terminal,  the  jaws  about  equal.  Maxillaries  forming  the  lateral 
margins  of  the  upper  jaw,  each  composed  of  about  three  pieces.  Pre- 
maxillaries  not  protractile.  Teeth  mostly  feeble  or  wanting,  variously 
arranged.  Gill-rakers  long  and  slender.  Gill-membranes  not  con- 
nected, free  from  the  isthmus.  No  gular  plate.  Gills  4,  a  slit  behind  the 
fourth.  Branchiostegals  usually  rather  few  (6-15).  Posterior  lower 
part  of  opercular  region  usually  with  an  angular  emargination,  the  tips 
of  the  larger  branchiostegals  being  abruptly  truncate.  Pseudobranchij© 
present.  No  lateral  line  (at  least  in  our  species).  Dorsal  fin  median  or 
somewhat  posterior.  5*0  adipose  fin.  Ventrals  moderate  or  small  (want- 
ing in  Pristigdster).  Anal  usually  rather  long.  iCaudal  fin  forked.  Belly 
sometimes  rounded,  sometimes  compressed  and  armed  with  bony  ser- 
ratures.  Genera  16;  species  130;  inhabiting  all  seas,  and  usually  swim- 
ming in  immense  schools.    Many  species  ascend  fresh  waters,  and  some 
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remain  there  permanently.     The  corrent  genera  are  ill  defined  and 
apparently  too  numerons,  and  we  have  followed  Dr.  Giinther  in  refer- 
ring most  of  them  to  Clupea.    The  rudimentary  teeth  are  extremely 
variable,  even  in  the  same  species. 
{CU])ml(s  groups  Clitpeina  and  DuBSumieruna  Giinther,  vii,  412-467.) 

*  Belly  roanded,  covered  with  ordinary  scales ;  supplemental  bones  of  maxillary  very 
narrow.     {Dusaumieriinos.) 
fl.  Ventrals  small,  behind  dorsal ;  teeth  small,  persistent  on  jaws,  vomer,  palatines, 

pterygoids,  and  tongue Etrumeus,  120. 

aa,  Ventrals  below  dorsal;  teeth  wanting  or  deciduous Spratelloides,  121. 

**  Belly  compressed,  armed  with  bony  serrse ;  supplemental  bones  of  maxillary  broad. 
{ClupeincB,) 
h.  Scales  with  their  posterior  margins  entire  and  rounded, 
c.  Last  ray  of  dorsal  not  produced. 

d.  Scales  thin,  deciduous Clupea,  122. 

dd.  Scales  firm,  adherent,  regularly  arranged Harengula,  123. 

cc.  Last  ray  of  dorsal  produced  in  a  long  filament Opisthonema,  124. 

bb.  Scales  with  their  posterior  margins  vertical,  and  pectinate  or  fluted. 

Brevoortia,  125. 

190.— ETRUMEUS  Bleeker. 

Round  Herrings. 

(Bb^eker,  Verb.  Bat.  Gen.  xxv,  Japan,  48 :  type  Clupea  micropua  Schlegel,  from  Japan.) 
Body  elongate,  fusiform,  subcylindrical,  snout  pointed.  Mouth  ter- 
minal, rather  wide,  the  maxillary  extending  to  opposite  the  eye,  its  sup- 
plemental pieces  slender;  jaws  and  most  of  the  bones  of  the  mouth 
with  small  but  permanent  teeth.  Scales  cycloid,  entire,  very  decidu- 
ous. Branchiostegals  fine,  about  15  in  number.  Pyloric  coeca  numer- 
ous. Belly  rounded,  covered  with  ordinary  scales.  Fins  all  small, 
the  anal  especially  so.  Ventrals  behind  dorsaL  Two  species  known. 
(jjr^oov,  abdomen;  6fj.6^^  even!) 

487.  £•  ceres  (DeKay)  Giinther.— i?<mnd  Rerring. 

Olivaceous  above,  silvery  on  sides  and  below.    Body  terete  and  fusi-     , 
form.    Head  slightly  compressed  forwards.     Mouth  small,  maxillary 
reaching  front  of  orbit.    Eye  large,  equal  to  snout.    Fins  all  very  small. 
Vomerine  teeth  present.    Head  4  in  length;  depth  6.    D.  li;  A.  10. 
Atlantic  coast  of  the  United  States;  not  common. 

(Alosa  teres  DeKay,  New  York  Fauna,  Fish.  1842,  262;  GUnther,  vi,  467.) 

191.— SPBATI:L.L.0ID£S  Bleeker. 

(Bleeker,  Vorh.  Bat.  Gten.  xxiv,  Haring,  29:  type  Clupea  argyrotania  Bleeker.) 

Body  elongate,  subcylindrical  or  slightly  compressed,  covered  with 
moderate-sized  deciduous  scales.     Abdomen  obtuse,  without  keel  or 
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serrature.  Mouth  essentially  as  in  Clupea.  Teeth  none,  or  minnte  and 
deciduous.  Gill-membranes  separate,  with  about  0  flat  branchiostegals. 
PseudobranchisB  well  developed.  Dorsal  opposite  ventralsj  anal  fin 
short  Stomach  with  long,  blind  sac;  pyloric  codca  in  moderate  num- 
ber.   Pacific  and  Indian  Oceans.   (Spratellus,  sprat;  eMo^,  resemblance.) 

43§.  8.  bryoporutf  Cope. 

Form  compressed,  moderately  elongate.  Belly  rounded,  except  be- 
tween ventral  fins  and  vent,  where  it  is  ang^ular.  Maxillary  broad, 
flat,  reaching  to  opposite  middle  of  pupiL  Ventrals  a  little  in  front  of 
middle  of  dorsaL  Lower  fins  short  Pectorals  2J  in  distance  to  ven- 
trals. Golden;  bluish  above.  Top  of  head  with  a  bifurcate  depression, 
filled  with  delicate,  branching  mucous  tubules;  opercular  and  post- 
frontal  regions  with  similar  tubes.  Head  6;  depth  4 J.  D.  18;  A.  18; 
scales  51-12.    L.  14  inches    Coast  of  Alaska.    (Cope.) 

(Cope,  Proo.  Amer.  Phil.  Soc.  Phila.  1873.) 

122.— CliUPEA  Liunffius. 

Herrings, 

{Clapeay  Alosa,  PomolobuSf  Melettaj  SpraieUa,  etc.,  of  authors.) 
(Linnseui},  Syst.  Nat. :  type  Clupea  harengus  L.) 

Body  oblong,  more  or  less  compressed.  Mouth  moderate,  terminal, 
the  jaws  about  equal,  or  the  lower  projecting  Teeth  feeble,  variously 
placed,  rarely  absent.  Mandibles  very  deep  at  base,  shutting  within 
the  maxillaries.  Gill-rakers  more  or  less  long  and  slender,  numerous. 
Scales  thin,  cycloid,  deciduous,  entire,  rounded  posteriorly.  Dorsal  fin 
rather  short,  nearly  median,  beginning  in  advance  of  ventrals,  its  pos- 
terior ray  not  prolonged  in  a  filament.  Ventrals  present.  Anal  mod- 
erate. Belly  compressed,  more  or  less  strongly  serrated,  at  least  be- 
hind ventrals.  Species  very  numerous;  found  in  all  seas.  (Latin  rfiipm, 
a  herring.) 

Our  species  may  be  divided  as  follows : 

•Vomer  with  an  ovate  patch  of  teeth;  ventral  serratnres  weak ;  herrings  (Clupea). 

haretHfuSj  mirabilis. 
•  •  Vomerine  teeth  none, 
t  Cheeks  longer  than  deep,  the  preopercle  produced  forward  below.     (Pomolobus 
Raf.) 

a.  Ventral  serratores  weak sagax. 

aa.  Ventral  serratures  strong. 

6.  Jaws  with  persistent  teeth chrysochloria. 

hh.  Jaws  without  persistent  teeth  (Melktta  Val.). 

mediocrity  vemaliSy  cDativdIis, 
ft  Cheeks  deeper  than  long ;  shad  (  Alosa  Cuvier) sapidUtsima, 
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*  Vomer  with  an  ovate  patch  of  teeth ;  ventral  serratures  weak;  herrings.     {Clttpea.) 
480.  €•  bareoirns  h.^Ccmmon  Herring;  <*  Whitebair  {young). 

Bluish  5  silvery  below,  with  bright  reflectioDS.  Body  elongate,  com- 
pressed. Scales  loose.  Cheeks  loDger  than  high,  the  junction  of  the 
mandible  and  preopercle  under  middle  of  eye.  Maxillary  extending  to 
middle  of  eye.  Upper  jaw  not  emarginate.  Lower  jaw  much  project- 
ing. Q^ill-rakers  very  long,  fine  and  slender,  about  40  on  the  lower 
part  of  the  arch.  Eye  longer  than  snout,  4  in  head.  Dorsal  inserted 
rather  behind  middle  of  body,  in  front  of  ventrals.  Pectorals  and  ven- 
trals  short;  anal  low.  Abdomen  serrated  in  front  of  ventrals  as  well 
as  behind.  Peritoneum  dusky.  Head  4J;  depth  4J.  D.  18;  A.  17; 
Lat.  1.  67;  ventral  scutes  28  +  13;  vertebrae  56.  Atlantic  Ocean;  sibun- 
dant  on  the  coasts  both  of  Europe  and  America.    Spawns  in  the  sea. 

(Linn.  Syst.  Nat. ;  GUnther,  vii,  415 :  Clupea  elongata  he  Sneor,  Joum.  Acad.  Nat. 
Sci.  PhUa.  i,  234.) 

440.  €•  mirabllis  Qina^.— California  Herring. 

Bluish  above;  sides  and  below  silvery;  peritoneum  dusky.  Lower 
jaw  strongly  projecting;  upper  jaw  not  emarginate.  Belly  scarcely 
compressed  in  front  of  ventrals,  serrate  only  between  ventrals  and 
aual.  Gill-rakers  very  long  and  slender.  Vomerine  teeth  weaker  than 
in  0.  harengus;  usually  a  few  teeth  on  tongue  and  prcmaxillarj-.  Ver- 
tebne  also  fewer,  30  +  20=50.  Insertion  of  dorsal  slightly  nearer  front 
of  eye  than  base  of  caudal.  Head  4J;  depth  4.  D.  16;  A.  14;  Lat. 
1.  52.  Pacific  coast  of  North  America.  Very  similar  to  C.  harengm,  and 
equally  abundant. 

(Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1854,  138;  GUothcr,  vii,  418.) 

••  Vomerine  teeth  none. 

i  Cheeks  longer  than  deep,  the  preopercle  produced  forward  below.     {Pomolohue 
Rafinesque.") 
a.  Ventral  serratures  weak ;  mouth  entirely  toothless. 

441*  C*  sagax  Jenyns. — California  Sardine;  Sadina, 

Dark  bluish  above;  silvery  below;  a  series  of  round  black  spots  on 

the  level  of  the  eye,  running  backward,  bounding  the  dark  color  of  the 

back ;  similar  smaller  spots  above,  forming  lines  along  the  rows  of  scales ; 

the.se  spots  rarely  obscure  or  wanting,  especially  in  old  examples ;  tip  of 

lower  jaw  yellow ;  lower  part  of  dorsal  yellow ;  peritoneum  black.    Body 

very  slender,  subsiform,  slenderer  and  less  compressed  than  a  herring, 

the  back  rather  broad.    Ventral  serratures  very  weak.    Maxillary  reach - 

•Bafinesque,  Ichth.  Oh.  1820,  :^:  type  Pomolobus  chrysochloris  Rafinesque.  {irdb^o^ 
operculum;  Xofioi,  lobe.) 


Digitized  by  VjOOQIC 


266      CONTRIBUTIONS   TO   NOKTU,  AMERICAN   ICHTHYOLOGY IV. 

ing  nearly  to  middle  of  eye.  Mandible  little  projecting,  the  tip  included. 
Gill-rakers  longer  than  eye,  very  slender  and  numerous,  close-set.  Op- 
ercles,  top  of  head,  and  scapalar  region  with  conspicuous  branching 
tubes  and  strise.  Insertion  of  dorsal  considerably  nearer  snout  than 
base  of  caudal.  Pectorals  and  ventrals  with  sheathing  scales.  Head 
4;  depth  5.  D.  15;  A.  17 5  Lat.  1.  53;  scutes  18  +  14.  L.  12  inches.* 
Pacific  coast  of  North  and  South  America ;  very  abundant,  spawning 
in  the  sea.  Besembles  the  European  Sardine  (0.  pilehardtts)^  but  has 
no  teeth,  and  the  belly  less  strongly  serrate. 

(Jonyns,  Z06I.  Beagle,  Fish.  134:  Meletta  ooerulea  Girard,  U.  S.  Pac.  R.  R.  Surv.  x, 
330:  Alosa  musica  Grd.  U.  S.  Nav.  Astron.  Exped.  Zool.  246:  Alauaa  edlifomioa  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1862,  281;  Gttnther,  vii,  443.) 

aa.  Veutral  serratnrea  strong. 

b.  Jaws  with  persistent  teeth,  at  least  on  premaxillaries,  and  sometimes  on  sym- 
physis of  lower  jaw. 

f 
449.  €.  cbiTSOCbloris  (Raf.)  Jor.  &  Gilb.— OAto  Shad;  Skijajack. 

Brilliant  blue  above;  sides  silvery,  with  gol4en  reflections;  no  dark 
spot  behind  opercle.  Body  elliptical,  highest  near  the  middle,  much 
compressed.  Head  rather  slender  and  pointed,  its  upper  profile 
straight.  Lower  jaw  strongly  projecting,  its  tip  entering  the  profile; 
upper  jaw  emarginate.  Premaxillary,  and  often  tip  of  lower  jaw,  with 
moderate-sized  teeth.  Maxillary  large,  reaching  to  opposite  posterior 
part  of  eye.  Eye  large,  well  covered  by  adipose  eyelid.  Fins  moderate. 
Caudal  peduncle  slender,  the  caudal  widely  forked.  Gill-rakers  com- 
paratively few,  short,  stout,  and  coarse,  about  23  below  the  angle  of  the 
arch.  Opercles  with  radiating  and  branching  strise.  Peritoneum  pale. 
Head  3|;  depth  3f.  Eye  shorter  than  snout,  4J  in  head.  D.  16;  A.  18; 
Lat.  1.  52;  ventral  scutes  20+  13.  L.  15  inches.  Gulf  of  Mexico  and 
Mississippi  Valley;  abundant,  and  resident  in  all  the  larger  streams, 
and  introduced  through  the  canals  into  Lake  Erie  and  Lake  Michigan. 
A  handsome  fish,  not  valued  for  food. 

(Pomolobus  chruBochloris  Raf.  Ichth.  Oh.  1820,  38.) 

h.  Jaws  without  persistent  teeth;  a  few  teeth  usually  present  on  the  tongue.    {Meleita 
Val.) 

443.  €•  mediocrls  Mitchill. — Hickory  Shad;  Tailor  Herring ;  Fall  Herring. 

Bluish  silvery;  sides  with  rather  faint  longitudinal  stripes.  Head 
comparatively  long,  the  profile  straight  and  not  very  steep,  form  more 
elliptical  than  in  the  others  and  less  heavy  forwards.  Lower  jaw  con- 
siderably projecting;  upper  jaw  emarginate.  Opercles  rather  less 
emarginate  below  and  behind  than  in  C  vernalis.     Fins  low;  dorsal 
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fin  inserted  nearer  snout  than  base  of  caudal.  Peritoneum  pale.  Head 
4;  depth  3|.  D.  15  5  A.  21;  Lat.  1.  50;  ventral  scutes  ^  +  16.  New- 
foundland  to  Florida;  rather  common.    Little  valued  as  a  food-fish. 

(Mitch.  Tians.  Lit.  &,  Phil.  Soo.  N.  Y.  i,  451:  C/ifpea  mattoira<)ca  GUnther,  vii,  438: 
Alona  lineata  Storer,  Proc.  Boat.  Soo.  Nat.  Hist,  ii,  242,  and  Hist.  Fish.  Mass.  162.) 

444.  €•  vernal  to  Mitch. — Alewife;  Branch  Herring;  Gaspereau. 

Blue  above;  sides  silvery;  indistinct  dark  stripes  along  the  rows  of 
scales;  a  blackish  spot  behind  opercle.  Body  rather  deep  and  com- 
pressed, heavy  forward.  Head  short,  nearly  as  deep  as  long,  the  pro- 
file somewhat  steep  and  slightly  depressed  above  the  nostrils.  !Maxil- 
lary  extending  to  posterior  margin  of  pupil.  Lower  jaw  somewhat  pro- 
jecting ;  upper  jaw  emarginate.  Eye  large,  slightly  longer  than  snout, 
3J  in  head.  Gill-rakers  long,  ^p-40  below  the  angle  of  the  arch,  shorter 
and  stouter  than  in  0.  sapidissima.  Lower  lobe  of  caudal  the  longer. 
Dorsal  fin  high,  a  little  higher  than  long,  its  height  6Jin  length  of  body. 
Head  4|;  depth  3J.  D.  16;  A.  19;  Lat.  1.  50;  scutes  21+14.  Perito- 
neum pale.  Atlantic  coast  of  the  United  Stat^;  abundant;  entering 
streams  to  spawn;  land-locked  in  the  lakes  of  Western  New  York. 

(Mitchill,  Ropt.  Fish.  N.  Y.  22.  and  Trans.  Lit.  &  PhiL  Soc.  N.  Y.  i,  454 :  Clupea 
pseudoharengus  Vfilaon,  Rees's  Enoycl. :  Alosa  tyrannus  Storer,  Hist.  Fish.  Mass.  156: 
Pomolobus  paeudoharengua  Gill,  Bept.  U.  S.  Fish  Com.  ld71-72,  811 :  Pomohbus  vernalh 
Goode  &  Bean,  Bull.  Essex  Inst.  1879,  24.) 

445.  €•  SDSUvalto  Mitchill.— 6{»t  Hening;  Blufi-hack, 

Very  similar  to  the  preceding,  from  which  it  is  best  distinguished  by 
the  black  peritoneum.  The  fins  are  lower  and  the  eyes  smaller.  At- 
lantic coast,  appearing  later  than  the  preceding;  less  abundant  and 
less  valuable  as  a  food-fish. 

(Clupea  (BSiivalis  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  il,  1814,  456:  Alosa  cyanonoton 
Storcr,  Hist.  Fish.  Mass.  161 :  Pomolobus  cestivalis  Goode  &  Bean,  Boll.  Essex  Inst. 
1879,  24.) 

ft  Cheeks  deepei\  than  long,  the  preopercle  scarcely  prolonged  anteriorly  below;  no 
teeth,  or  a  few,  caducoos,  on  the  jaws;  shad.    {Alosa  Cuvier.*) 

446*  €•  sapidissima  Wilson. — Common  Shad, 

Bluish  above;  sides  white  or  silvery;  a  dark  spot  behind  opercle,  and 
sometimes  several  along  the  line  dividing  the  color  of  the  back  from 
that  of  the  sides;  axil  dusky;  peritoneum  white.  Body  comparatively 
deep.  Mouth  rather  large,  the  jaws  about  equal,  the  lower  fitting  into 
a  notch  in  the  tip  of  the  upper.     Preorbital  moderate.    Cheeks  much 


*  Cuvier,  B^gne  Anim.  ed.  2,  1829:  type  Clupea  alosa  L.    (Latin  alausa  or  aloeay  an 
early  name  of  the  shad ;  English  allis,  German  alse,  Latin  halec,) 
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deeper  than  long,  the  preopercle  extending  little  forward,  joining  the 

mandible  at  a  point  rather  behind  the  eye.    Gill-rakers  extremely  long 

and  slender,  much  longer  than  eye,  about  60  below  the  angle  of  the 

aruh.     Fins  small.     Dorsal  much  nearer  snout  than  base  of  caudal. 

Head  4J;  depth  3.    D.  15;  A.  21  j   Lat.  1.  60;  ventral  scutes  21  +  16. 

Atlantic  coast  of  the  United  States;  ascending  rirers  to  spawn.    One 

of  the  most  important  of  our  food- fish.    Also  introduced  on  the  Pacific 

coast. 

(Wilson,  Rees's  Encyclopedia:  Alo8a  prcdaladilis  DeKay,  New  York  Faana,  Fish.  255: 
Alo8a  sapidiasima  of  most  late  American  writers. ) 

193.~1IABEIVGULA  Valenciennes. 

(Valenciennes,  Hist.  Nat.  Poiss.  xx,  277,  1847:  type  Harengula  latulus  Val.) 

Characters  essentially  those  of  the  opnus  Clupeay  except  that  the 
scales  are  firm,  adherent,  and  regularly  arranged.  (Latin  diminutive 
of  ha/rengusy  herring.) 

447.  H.  pensacolse  GkK>de  &  Bean. 

Body  deep,  with  pr#jecting  belly,  formed  much  as  in  the  shad. 
Head  very  short  Scales  of  the  back  in  front  of  dorsal  with  radiating 
striae  and  sharply  serrated  edges;  other  scales  smooth,  with  irregular 
but  unarmed  free  margins;  scales  all  marked  with  wavy  lines,  some- 
times forming  reticulations.  Lower  jaw  rather  long,  maxillary  ex- 
tending beyond  front  of  orbit.  Teeth  very  small,  inconspicuous  in  the 
jaws.  A  large  patch  of  asperities  on  the  tongue.  Gill- rakers  fine,  close 
set,  shorter  than  the  eye,  about  56  below  the  angle.  Eye  large,  longer 
than  snout,  3  in  head.  Head  4;  depth  3.  D.  16;  A.  17;  Lat.  1.  40; 
scutes  12  behind  ventrals.    Pensacola,  Fla.    (Ooode  &  Bean.) 

(Harengula penaacola  Qoode  &  Bean,  Proc.  U.  S.  Nat.  Mns.  I'lJ/0, 152.) 

12i4.-OPISTH01«i:MA  GiU. 

Thread  Herring. 

(Gill,  Proc.  Acad.  Nat.  Soi.  Phila.  1861,  37:  type  Clupea  thris8a  Osbeck.) 

Characters  essentially  those  of  Harengula,  except  that  the  last  ray  of 
the  dorsal  is  produced  in  a  long  filament  as  in  Dorosama.  {^ntaOey  be- 
hind ;  v^/ia,  a  thread.) 

44§.  O.  thrissa  (Osbeck)  Gill. 

Bluish  above;  silvery  below;  an  indistinct  bluish  shoulder-spot;  each 
scale  on  the  back  with  a  dark  spot,  these  forming  longitudinal  streaks. 
Body  oblong,  compressed.  Belly  strongly  serrate.  Tongue  with  minute 
teeth.    Jaws  toothless;  lower  jaw  slightly  projecting;  maxillary  reitch- 
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ing  nearly  to  middle  of  orbit.  Gill-rakers  very  long  and  slender.  Dor- 
sal fin  inserted  in  front  of  ventrals,  much  nearer  snout  than  base  of  cau- 
dal. Dorsal  filament  about  as  long  as  head.  Anal  very  low.  Paired 
fins  small.  Scales  rather  firm,  smooth.  Head  4  ^  depth  3^  in  length. 
D.  19;  A.  24;  Lat.  1.  60 5  scutes  17  + It.  Atlantic  coasts  of  America, 
chiefly  southward,  the  flesh  said  to  be  sometimes  poisonous. 

{Clupea  ihrissa  Osbeck,  Reise,  336:  Clupea  thrissa  GUntber,  vii,  432:  Clupea  liberlatis 
GUnther,  vii,  433,  Pacific  coast  of  Central  and  South  America,  is  at  least  very  similar.) 

125.— BR£VOOBTIA  GUI. 
Menhadens. 

(Gill,  Proc.  Acad.  Nat.  8ci.  Phila.  1861,  37:   type  Clupea  menhaden  Witch.  =  Clupe 
tyrannus  Latrobe. ) 

Body  elliptical,  compressed,  deepest  anteriorly,  tapering  behind. 
Head  very  large.  Cheeks  del^r  than  long.  Mouth  large,  the  lower 
jaw  included.  !No  teeth.  Gill-rakers  very  long  and  slender,  densely 
set.  Gill-arches  angularly  bent.  Scales  deeper  than  long,  closely  im- 
bricated, their  exposed  edges  vertical,  and  fluted  or  pectinated.  Dor- 
sal fin  low,  rather  posterior.  Anal  fin  small.  Iill«stinal  canal  elongate. 
Peritoneum  dusky.  Species  few,  inhabiting  the  Atlantic.  (Dedicated 
to  J.  Carson  Brevoort.) 

•  Scales  with  their  edges  entire,  fluted. 

449.  B.  patronns  Goode. 

Head  larger  than  in  B.  tyrannus.  Fins  long,  the  height  of  the  dorsal 
greater  than  the  length  of  the  maxillary;  that  of  the  anal  more  than 
half  the  height  of  the  maxillary.  Pectorals  reaching  beyond  front  of 
ventrals;  insertion  of  dorsal  in  front  of  ventrals,  just  behind  the  middle 
point  between  the  snout  and  the  base  of  the  caudal.  Scales  moderate, 
with  their  margins  entire,  fluted.  Axillary  appendages  large.  Large 
scales  at  base  of  pectoral.  Operculum  delicately  striated.  Greenish 
gray  above;  sides  silvery,  with  brassy  lustre;  scapular  blotch  incon- 
spicuous. Head  3  in  length;  depth  2g.  D.  19;  A.  22;  Lat.  1.  50-65. 
Gulf  of  Mexico.    ( Ooode.) 

(Goode,  Proc.  U.  S  Nat.  Mus.  i,  39,  1878.) 
••  Scales  everywhere  with  their  edges  strongly  serrated. 

450.  B.  tyrannus*  (Latrobe)  Gk)ode. — Menhaden;  Moeshunker;  Bony-fiah;  White- 

fieh;  Bttg-fiah;  Fat-hack;  YeHow-UUh 

Head  and  jaws  shorter  than  in  B.  patronus.   Fins  comparatively  short, 

*A  parasitic  Crustacean  ( Onieous  prosguaiaior  Latrobe)  is  found  in  the  mouths  of  a  very 
large  proportion  of  the  individuals  of  this  species.  The  specific  names  both  of  the  fish 
and  the  Crustacean  refer  to  this  peculiarity,  the  ancient  Roman  rulers  (tyranni)  having 
had  their  tasters  {prceguatatorea)  to  taste  their  food  before  them,  to  prevent  poisoning. 

uiyiu<it;u  uy  -%^j  ^^>' ^^^ pt  i-^- 
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tbe  height  of  the  dorsal  less  than  the  length  of  the  maxillary;  height  oi' 
anal  less  than  half  the  length  of  the  maxiUary.  Pectorals  not  reaching 
to  veiitrals.  Dorsal  inserted  slightly  behind  ventrals,  about  midway 
between  snout  and  base  of  caudal.  Scales  moderate,  strongly  serrated, 
arranged  very  irregularly.  Operculum  strongly  striated  or  almost  smooth 
(vox.  aurea),  Gill-rakers  much  longer  than  eye.  Bluish  above;  sides 
silvery,  with  a  strong  brassy  lustre ;  fins  usually  yellowish  5  a  conspicuous 
dark  scapular  blotch,  behind  which  are  often  smaller  spots.  Head  3J; 
depth  3.  D.  19;  A.  20;  Lat.  1.  60-80;  ventral  plates  20+12.  L.  12-18 
inches.  New  England  to  Brazil;  very  abundant  southward,  spawning  in 
the  sea.  Held  in  no  esteem  as  a  food-fish,  but  very  valuable  for  oil  and 
manure;  the  young  canned  as  sardines. 

(Clupea  tyrannu8  Latrobe, Trans.  Amer.  Phil.  Soc.  PhUa.  v,  77, 1802 :  Clupea  menhaden 
MitchiUy  Trans.  Lit.  &,  Phil.  Soc.  N.  Y.  i,  453, 1#4 :  Clupea  menhaden  QUnther,  vii,  436: 
Clupanodon  aureus  Agassiz,  Spix.  Pise.  Bras.  52  (Brazilian  var.  aurea  Goode):  Clupea 
aurea  Giinther,  vii,  437 :  Alosa  menhaden  Storer,  Hist.  Fish.  Mass.  337 ;  €k)ode,  Proc.  U.  S. 
Nat.  Mus.  i,  5,  31, 1878;  Goode,  Rept.  U.  8.  Fish  Comm.  for  1877,  complete  biography.) 

• 

Family  XXXVIII.— DOROSOMATID^. 

(The  Oizzard  Shads.) 

Body  short  and  deep,  strongly  compressed,  covered  with  thin,  decid- 
uous, cycloid  scales.  Belly  compressed  to  an  edge,  which  is  armed  with 
bony  serratures.  Head  naked,  short,  rather  small.  Mouth  small,  in- 
ferior, oblique,  overlapped  by  the  blunt  snout;  no  teeth.  Maxillary 
narrow  and  short,  with  a  single  supplem  ntal  bone,  not  extending  to 
opposite  the  middle  of  the  eye,  and  forming  but  a  small  portion  of  the 
lateral  margin  of  the  upper  jaw.  Mandible  short  and  deep,  its  rami 
enlarged  at  base.  Premaxillary  not  protractile.  Gill-rakers  slender, 
exceedingly  numerous,  not  very  long,  similar  on  all  the  arches.  Gill- 
membranes  not  united,  free  from  the  isthmus.  Pseudobranchise  large. 
An  adipose  eyelid.  No  lateral  line.  Dorsal  fin  about  midway  of  the 
body,  usually  behind  ventrals.  Pectorals  and  ventrals  moderate,  each 
with  an  accessory  scale.  Anal  very  long  and  low.  Caudal  forked.  No 
adipose  fin.  Stomach  short,  muscular,  like  the  gizzard  of  a  fowl.  Genera 
2,  species  about  12.  Mud-eating  fishes  of  the  coasts  and  rivers  of  warm 
regions,  of  little  value  aa  food. 

{Clupeidaf  groap  ChatoeaHna  Giinther,  vii,  406-411.) 
*La8t  ray  of  dorsal  prodno^in  a  loug  filament Dorosoma,  126. 
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136.— DOROSOniA  Kafinesqne. 

Oizzard  Shad. 

(Chaiol>89U8  Cuvier,  1829.) 

(Rafinesquc,  Iclith.  Oh.  1820,  39:  type  Doroaoma  notata  Raf.  =  CJupea  hetenira  Ruf.) 

Characters  of  the  family,  with  the  addition  that  the  last  ray  of  the 
dorsal  is  prolonged  and  filiform  as  in  Opisthonema  and  Megalops.  (f^V^'j 
a  lance;  <rd>^ta,  body ;  in  allasion  to  the  form  of  the  body  in  the  young.) 

45 !•  D.  cepedianum  (Le  S.)  Gill. — Gizzard  Shad;  Hickory  Shad, 

Silvery;  bluish  above ;  young  with  a  round  dark  spot  at  the  shoulder; 
tips  of  ventrals  and  edge  of  anal  often  dusky.  Body  deep,  compressed, 
the  back  elevated  in  the  adults.  Dorsal  about  median,  its  filamentous 
ray  about  as  long  as  head,  sometimes  longer,  sometimes  shorter.  Caudal 
widely  forked,  the  lower  lobe  the  longer.  Head  4J;  depth  2§.  Eye  4^ 
in  head.  D.  12;  A.  31;  Lat  L  56;  L.  transv.  23;  scutes  17  + 12.  L.  15 
inches.  Cape  Cod  to  Mexico;  abundant  southward,  entering  all  rivers, 
and  permanently  resident  (''var.  Jieterurum^)  everywhere  in  the  Missis- 
sippi Valley  in  the  larger  streams;  also  introduced  into  Lake  Michigan 
and  Lake  Erie,  and  land-locked  in  ponds  from  New  Jersey  to  Nebraska 
and  Texas.    A  handsome  fish,  of  no  value  as  food. 

{Megalops  cepediana  Le  Saoar,  Jonm.  Acad.  Nat.  Sci.  Phila.  1817,  361 :  ChaioSaaus 
oepedianns  GUnther,  yii,  409:  Clupea  hetemra  Raf.  Amer.  Month.  Mag.  1818,  354: 
Chaioii89U8  eUipiicua  Kirtland,  Bost.  Joum.  Nat.  Hist,  iv,  235.) 

Family  XXXIX— ENGRAULIDID^. 

{The  Anchovies,) 

Body  elongate,  more  or  less  compressed,  covered  with  thin,  cycloid 
scales.  Head  compressed.  Mouth  extremely  large,  nearly  horizontal, 
usually  overlapped  by  a  pointed,  compr3ssed,  pig-like  snout.  Gape 
very  wide,  the  maxillary  very  long  and  slender,  formed  of  about  three 
pieces,  extending  backward  far  behind  the  eye;  in  some  genera,  much 
beyond  the  head.  Premaxillaries  not  protractile,  very  small,  firmly 
joined  to  the  maxQlaries.  Teeth  small,  variously  arranged,  usually  fine 
and  even,  in  a  single  row  in  each  jaw.  Eye  large,  well  forward,  so  that 
the  snout  is  very  short.  Preorbital  narrow.  Opercles  little  developed, 
membranaceous.  Gill -rakers  long  and  slender.  Branchiostegals  slender, 
7-14  in  number.  Gill-membranes  separate  or  joined,  free  from  the  isth- 
mus.  PseudobmnchifiB  present.  No  lateral  line.  Belly  rounded  or  weakly 
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serrate.    Fins  various.     No  adipose  fin.    Caudal  forked.    Small  fishes; 
usually  swimming  in  large  schools.    Abundant  in  all  warm  seas,  occa- 
sionally entering  rivers.    Grenera  9,  species  about  60. 
{ClupeidcB  group  Engraulidina  GliDther,  vii,  383-406.) 

*  Gill-membranes  scarcely  connected,  the  gill-openings  being  extremely  \\  ide ;  no 
pectoral  filaments ;  anal  fin  moderate,  its  origin  behind  that  of  the  dorsal ; 
upper  jaw  projecting  beyond  lower;  maxillaries  not  extending  beyond  gill- 
openings  ;  teeth  small,  or  wanting,  in  one  or  both  jaws . .  .Stolephorus,  127. 

137.— STOI^EPHORUS  Lac^pMe, 
Anchovies. 
(Engraulis  Cu vier,  1817. ) 
(Lac^p^de,  Hist.  Nat.  Poiss.  v,  381,  1803:  type  Atherina  Japonica  Gmelin.) 

Body  oblong,  compressed,  covered  with  rather  large,  thin,  deciduous 
scales.  Snout  conical,  compressed,  projecting.  Maxillary  extending 
backward  far  behind  eye,  about  to  the  base  of  the  mandible.  Oper- 
culum narrow,  membranaceous.  Teeth  small,  usually  on  the  jaws, 
vomer,  palatines,  and  pterygoids,  those  of  one  or  both  jaws  sometimes 
obsolete.  Anal  fin  moderate,  free  from  caudal  (its  rays  15-40).  No  pec- 
toral filaments.  Dorsal  about  midway  of  body,  posterior  to  ventrals. 
Pectorals  and  ventrals  each  with  an  accessory  scale.  Adipose  eyelid 
obsolete.  Branchiostegals  9-14.  Gill-membranes  not  united,  leaving 
the  narrow  isthmus  uncovered.  Species  about  25,  in  all  warm  regions. 
((TT«Aiy,  a  stole,  a  white  band  worn  by  priests;  ipopds:^  bearing;  in  allusion 
to  the  silvery  lateral  band.) 

•Teeth  fine,  even,  numerous,  persistent  in  both  Jaws. 
t  Sides  without  distinct  silvery  band. 

459.  S«  ringpens  (Jenyns)  Jor.  &  Gilh.—Andiovy, 

Bluish  above;  sides  and  below  silvery,  not  translucent.  No  silvery 
lateral  band.  Body  little  compressed,  rounded  above,  slightly  cari- 
nated  below,  not  serrated.  Head  long,  anteriorly  compressed,  the  snout 
pointed  and  protruding.  Head  nearly  twice  as  long  as  deep.  Eye 
large,  very  nea-r  the  tip  of  the  snout.  Maxillary  extending  beyond  root 
of  mandible.  Opercle  deeper  than  long,  placed  very  obliquely.  Gill- 
rakers  very  long,  much  longer  than  the  eye.  Head  3^;  depth  6 J. 
D.  14;  A.  22;  Lat.  1.  40;  B.  14.  L.  7  inches.  Pacific  coast,  from  Yan- 
couver's  Island  to  Peru;  extremely  abundant.  The  largest  of  our  an- 
chovies. 

{Engraulis  ringens  Jenyns,  Voyage  Beagle,  136:  Engraulis  ringens  GUnther,  vii,  386: 
Engraulis  mordax  Girard,  U.  8.  Pac.  R.  R.  Surv.  x,  334 :  Engraulis  nanus  Girard,  1.  c. 
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SST*  (much  smaller  and  more  compressed,  probably  the  young  of  S,  ringenSj  but  occur- 
riug  in  large  schools) :  Engraulis  pulchellus  Girard,  U.  S.  Nav.  Astron.  Exped.  Zool.  Fish. 
247.) 

ft  Sides  with  a  distinct  silvery  lateral  band. 

t  Belly  comx>res8ed  to  an  edge  and  faintly  serrated. 

453.  S.  barowni  (Gmel.)  J.  <&  Q.^Anckovif, 

Olivaceous;  sides  silvery;  the  silvery  lateral  band  about  as  wide 
as  the  eye,  very  distinct,  more  so  than  in  our  other  species.  Body 
rather  elongate,  compressed,  not  elevated.  Head  rather  short,  the 
snout  projecting  much  beyond  the  tip  of  the  lower  jaw.  Teeth  pretty 
strong,  maxillary  extending  beyond  base  of  mandible,  but  not  quite 
reaching  to  the  edge  of  the  gil?- opening.  Eye  large,  3^  in  head.  Gill- 
rakers  long,  but  shorter  than  in  S.  compressus.  Anal  with  a  sheath  of 
scales;  dorsal  inserted  nearer  caudal  than  snout.  Head  3f ;  depth  4^. 
D.  12;  A.  20;  Lat.  1.  40.  L.  4-6  inches.  Cape  Cod  to  Brazil;  very 
abundant  southward. 

(Atherina  hrowni  GmeU  Syst.  Nat.  1397;  Giluther,  vii,  389:  Clapea  vittata  Mitchill, 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  45*5:  Engraulia  mitchilti  Giluther,  vii,  ;^I:  Engraulis 
vittatua  of  most  recent  writers. ) 

454.  S.  tiiulcus  (Goode  <&  Bean)  Jor.  <&  Gilb. 

Snout  somewhat  compressed.  Maxillary  slightly  dilated,  ending  in  an 
acute  point,  which  extends  backward  to  the  gill-openings,  toothed  along 
its  entire  lower  edge;  minute  teeth  in  both  jaws.  Gill-rakers  not  very 
numerous,  the  longest  as  long  as  the  eye.  Origin  of  dorsal  midway  be- 
tween posterior  margin  of  orbit  and  the  root  of  the  caudal.  Lateral 
stripe  one- third  the  height  of  the  body.  Head  3|  in  length;  depth  6 J. 
Eye  greater  than  snout  D.  16;  A.  22.  (Ooode  &  Bean,)  Clear  Water 
Harbor,  Florida.    Evidently  closely  related  to  8.  broumi. 

(Engraulis  hiulcus  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  ii,  343,  1879.) 

tX  Belly  not  carinated  or  serrated. 

a.  Body  not  strongly  compressed,  very  slender. 

455.  S.  perfaseiatos  (Pooy)  Jor.  <&  Gilb. 

Body  elongate,  much  slenderer  than  in  8.  browni,  and  not  so  mnchi 
compressed.  Head  not  so  deep  as  in  8,  brotoniy  more  pointed,  the  snout 
rather  shari).  Eye  rather  small,  4J  in  head,  not  longer  than  snout. 
Maxillary  teeth  well  developed;  mandibulary  teeth  very  slender.  Gill- 
rakers  very  long,  as  long  as  eye.  Maxillary  shorter  than  in  8.  bromniy 
not  reaching  quite  to  the  base  of  the  mandible.  Belly  slightly  com- 
pressed, not  serrated.  Scales  very  deciduous.  Ventrals  short,  very 
Bull.  Nat.  Mus.  No.  16-r— 18 
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slightly  in  front  of  dorsaL  Caudal  peduncle  long  and  slender.  Dorsal 
inserted  scarcely  nearer  caudal  than  snout.  Silvery  stripe  broad,  half 
widftr  than  the  eye,  bordered  above  by  a  dusky  streak.  Head  3^; 
depth  6.  D.  12;  A.  20.  L.  4  inches.  West  Indies;  occasional  north- 
ward.   A  specimen  in  our  collection  from  Wood's  Holl,  Mass. 

(Engraulia perf€i8ciaiu8  Poey,  Mem.  Caba,  ii^  312:  EngrauUs perfaaciatus  GUnther,  vii, 
391.) 

aa.  Body  strongly  compressed,  translncent  ui  life. 

456.  8.  delicaUssimus  (Girard)  Jor.  <&  Glib. 

Very  pale,  olivaceous,  translucent,  with  some  dark  points,  and  a  sil- 
very lateral  band  not  as  wide  as  the  eye.  Head  short,  nearly  as  deep 
as  long.  Eye  large,  much  longer  than  the  blunt  snout,  which  projects 
considerably  beyond  the  lower  jaw.  Gill-rakers  numerous,  slender, 
nearly  as  long  as  the  eye.  Maxillary  reaching  past  the  root  of  the  man- 
dible. Lower  lobe  of  caudal  the  longer.  Anal  rather  long.  Dorsal 
inserted  midway  between  caudal  and  front  of  eye.  Head  4^ ;  depth  4f . 
D.  13 ;  A.  23.  Lat.  1. 40.  L.  3  inches.  San  Diego  Bay  and  southward ; 
locally  abundant. 

(Engraulia  delioatissi/nna  Girard,  Proc.  Aoad.  Nat.  Sci.  Phila.  1854, 154,  and  U.  S.  Pao. 
R.  R.  Sarv.  x,  333:  Engraulis  delicatissimtta  Gunther,  vii,  391.) 

457.  S.  compressiis  (Girard)  Jor.  &  GiXb,^** Sprat" 

Very  pale,  olivaceous,  translucent;  a  silvery  lateral  band  as  broad  as 
the  eye.  Body  strongly  compressed,  deeper  than  in  other  species. 
Head  short,  nearlj^  as  deep  as  long.  Eye  large,  anterior,  much  longer 
than  the  blunt  snout,  which  does  not  project  much  beyond  the  lower 
jaw.  Gill-rakers  numerous,  slender,  nearly  as  long  as  the  eye.  Maxil- 
lary reaching  beyond  the  root  of  the  mandible.  Lower  lobe  of  caudal 
the  longer.  Anal  fin  very  long.  Dorsal  inserted  midway  between  cau- 
dal and  front  of  eye.  Pectoral  with  a  basal  sheath.  Head  4J ;  depth  3|. 
D.  12;  A.  31.  Lat.  1.  40.  L.  6  inches.  Very  similar  to  S.  delicatissi' 
MuSy  but  larger,  with  a  longer  anal  fin.  Point  Concepcion  to  Mexico; 
abundant  southward. 

(Engraulis  compressm  Gli^rdf  U.  S.  Pac.  R.  R.  Sarv.  Fish.  33G:  Engraulia  coinpreaaus 
^tlnther,  vii,  395.) 

Family  XL.— ALEPIDOSAURIDJE. 

(The  Lancet-fishes.) 

Body  elongate,  rather  compressed,  scaleless.    Head  compressed,  with 

the  snout  much  produced,  and  with  the  cleft  of  the  mouth  very  wide. 

Premaxillary  very  long  and  very  slender,  forming  the  entire  margin  of 

the  upper  jaw,  not  protractile.    Maxillary  thin,  needle-like,  as  long  as 
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the  premaxiUary,  immovable.  Teeth  verj^  unequal,  immovable,  and 
subject  to  many  variations  in  the  same  species ;  a  series  of  small  teeth 
the  entire  length  of  the  premaxillary  ^  those  in  front  sometimes  larger 
and  curved.  Palatine  teeth  compressed,  triangular,  pointed;  two  or 
three  of  the  anterior  ones  exceedingly  long  and  strong,  fang-like;  the 
posterior  ones  moderate.  Teeth  of  the  lower  jaw  similar  to  those  on  the 
palatines,  one  pair  in  front  and  two  or  three  pairs  in  the  middle  being 
much  enlarged.  No  teeth  on  the  tongue.  Eye  large.  Gill-openings 
very  wide;  the  gill-membranes  not  united,  free  from  the  isthmus.  Gill- 
rakers  stiff,  shortish,  spine- like.  Branchioategals  5-7.  Paeudobranchijc 
large.  Opercular  bones  thin,  membranaceous.  Dorsal  fin  very  long,  oc- 
cupying nearly  the  whole  of  the  back,  of  more  than  40  rays;  adipose  fin 
present,  moderate;  anal  fin  moderate;  caudal  fin  forked.  Air-bladder 
none.  Large  fishes  of  the  deep  seas,  found  in  the  Atlantic  and  Pacific. 
One  genus  and  6  or  8  species.  Every  part  of  the  Alepidosaurus  is  so 
fragile  that  it  is  extremely  difficult  to  procure  specimens.  The  sti^ucture 
of  the  dorsal  fin  is  so  delicate  that  it  must  be  liable  to  injury  even  in 
the  water;  the  bones  are  very  feebly  ossified,  and  the  fibrous  ligaments 
connecting  the  vertebrse  are  very  loose  and  extensible,  so  that  the  body 
may  be  considerably  stretched.  "This  loose  connection  of  the  single 
parts  of  the  body  is  found  in  numerous  deep-sea  fishes,  and  is' merely 
the  consequence  of  their  withdrawal  from  the  pressure  of  the  water  to 
which  they  are  exposed  in  the  depths  inhabited  by  them.  When  witliin 
the  limits  of  their  natural  haunts  the  osseous,  muscular,  and  fibrous 
parts  of  the  body  will  have  that  solidity  which  is  required  for  the  rapid 
and  powerful  movements  of  a  predatory  fish.  That  fishes  of  this  genus 
{Alepidosaurm)  belong  to  the  most  ferocious  of  the  class  is  proved  by 
their  dentition  and  the  contents  of  their  stomach,  but  it  is  worthy  of 
notice  that  although  the  mouth  is  so  deeply  cleft,  the  lower  jaw  cannot 
be  moved  from  the  upper  at  a  greater  angle  than  about  if)^P    {OUnther,) 

{Scopelida,  group  Alepidosaurina  GUnther,  v,  420-423.) 

198.-AI.1:PID0SAURUS  Lowe. 

Lancet-fishes, 

{AlepisauriM  Lowe,  Proc.  Zool.  Soc.  Lond.  1833,  104:  type  Alepiaaurus  ferox  Lowe.) 

Characters  of  the  genus  included  above:  The  name  Plagyodus  Steller 
(Pallas,  Zoogr.  Boss.  Asiat.  iii,  383)  has  been  lately  accepted  by  Dr. 
GUnther  for  this  genus.  A  specimen  of  one  of  the  Pacific  species  was 
obtained  by  Steller  from  the  Kurile  Islands,  and  a  brief  description  of 
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it,  under  the  name  of  Plaffyodus^  left  by  him  in  manuscript,  was  after- 
lyards  quoted  by  Palla^,  without  indorsement.  Steiler  wrote  before 
Linnaeus,  and  apparently  used  the  name  Plagyodus  as  a  mononomial 
designation  for  his  particular  specimen  or  species,  and  not  in  the  sense 
of  a  Linnaean  genus.  It  seems  to  us,  at  present,  best  to  retain  the  name 
Alepidosaurus.    (a,  privative;  ils-k,  scale;  <ray/>oc,  Saurus  =  Synod  us.) 

•  Ventral  rays  9  or  10.    (Alepidosaurus,) 
45§.  A.  ferox  Lowe. — Lancet-flsh. 

The  length  of  the  head  is  twice  the  height  of  the  body,  and  rather  less 
than  one-sixth  of  the  total.  Eye  median,  6  in  head,  as  wide  as  the 
interorbital  space.  Dorsal  fin  much  elevated;  pectorals  elongated,  but 
not  reaching  nearly  to  ventrals;  first  ray  of  dorsal,  pectoral,  and  ventral 
serrated.  Upper  caudal  lobe  produced  into  a  long  filament.  D.  41-44; 
A.  14-17;  P.  14-15;  V.  9-10.  {GUnther.)  Deep  waters  of  the  Atlantic; 
lately  obtained  off  the  coast  of  Massachusetts  by  the  United  States 
Fish  Commission.  A  specimen  of  this  or  some  closely-related  species 
has  been  procured  by  Dr.  Bean  in  Alaska. 

(AlepUaurus  ferox  Lowe,  Trans.  Zool.  Soc.  Lond.  i,  395;  GUnther,  v,  421.) 
**Vontral  rays  13.    (Caulopus  Gill.*) 
459.  A.  borealis  GiW.^IIandsaw-Jish, 

Dorsal  fin  with  about  34  rays,  the  first  of  which  is  rather  stout,  and 
anteriorly  has  a  prominent  compressed  ridge,  which  is  crenulated  in 
fi-ont.  Ventral  fins  at  least  as  long  as  the  head.  V.  13;  B.  5.  Mon- 
terey to  Alaska ;  occasionally  cast  on  shore. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  186'2,  128:  Alepidosaurus  borealis  GUnther,  v,  423: 
Caulopus  serra  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18(52,  131,  from  Monterey;  known  by 
a  mutilated  specimen  only,  which  "differs  from  C.  borealis  by  the  oblong  operculum, 
the  nearly  equal  triangular  shape  of  the  coalescent  infraopercular  bono  above  the 
dividing  ridge,  but  with  an  oblique  excavation  at  its  base,  which  describes  nearly 
the  third  of  a  circle,  as  well  as  the  sculpture  of  the  portion  below  the  dividing 
ridge  ". ) 

Family  XLL— PARALEPIDID^. 

(The  Paralepids.) 

Body  elongate,  somewhat  compressed,  formed  much  a«  in  a  Barracuda, 
covered  with  cycloid  scales  of  moderate  or  rather  large  size.  Head  long, 
usually  scaly  on  the  sides.  Mouth  very  large,  lower  jaw  projecting. 
Premaxillary  not  projectile,  very  long  and  slender,  forming  the  entire 
margin  of  the  upper  jaw.    Maxillary  long  and  slender,  closely  adherent 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  128:  type  Alepisaurus  altivelis  Poey,  from 
Cuba.    {xavXdc,  stemj  novij  foot;  i.  e.,  ventral  fins  of  many  stems  or  rays.) 
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to  the  premaxiUary.  ,  Teeth  rather  strong,  pointini,  in  single  series  on 
the  jaws  and  palatines;  some  of  them  on  lower  jaw  and  palatines  some- 
times very  long  and  fang-like,  and  most  of  them  freely  depressible. 
Opercular  bones  thin.  Pseadobranchise  present.  Gill-membranes  sep- 
arate, free  from  the  isthmus.  Branchiostegals  about  7.  Gill-rakers 
short,  sharp,  spine-like.  Eye  large.  Lateral  line  present,  its  scales 
usually  enlarged.  Dorsal  fin  short  and  small,  behind  the  middle  of  the 
body,  nearly  or  quite  over  the  ventrals.  Adipose  fin  present;  anal  fin 
low,  rather  long;  caudal  fin  short,  narrow,  forked;  pectorals  rather 
small,  placed  low.  Pyloric  coeca  none.  No  air-bladder.  Phosphores- 
cent spots  few  or  none.  Fishes  of  the  deep  waters  of  the  Atlantic  and 
Pacific,  resembling  Sphyrcena  in  form  and  dentition.  A  single  genus 
and  about  5  species  are  now  known. 

{Scopelidce,  g  oup  Faralepidina  GUother,  v,  418,  420. ) 

IdO.—SUDIS  Rafinesque. 

{Paralepis  Rlsso.) 

(Rafinesque,  Caratteri  di  Alcnni  Nuovi  Gteneri,  etc.  1810,  60:  type  Sudia  hyalina  Raf.  of 
the  Mediterranean. ) 

Characters  of  the  genus  included  above.  Two  genera  are  usually 
recognized,  difiering  in  the  development  of  the  canines  of  the  lower  jaw, 
a  character  which  appears  to  be  of  minor  importance.  (Latin  sudis,  a 
stake,  an  ancient  name  of  Sphyrcena.) 

•Lower  jaw  Tv-ith  3-5  very  long  fang-like  teeth  on  each  side.    (Sudis.) 

460.  S.  ringpens  Jordan  &  Gilbert. 

Body  very  slender  and  elongate,  compressed,  the  depth  forming  about 
one-sixteenth  of  the  length.  Head  rather  slender,  anteriorly  pointed 
and  moderately  depressed.  Mouth  large,  horizontal,  the  gape  extending 
more  than  half  the  length  of  the  head.  Margin  of  the  upijer  jaw  formed 
entirely  by  the  very,  slender,  nearly  straight  premaxillaries,  which  are 
closely  appressed  to  the  long  and  slender  maxillaries.  Maxillaries  ex- 
tending to  below  the  eye,  nearly  as  far  as  the  mandibular  joint.  Tip  of 
upper  jaw  emarginate;  tip  of  lower  jaw  rather  broad,  turned  up,  and 
fitting  in  the  notch  of  the  upper  jaw.  Premaxillaries  armed  with  a 
series  of  small,  sharp,  subequal,  close-set  teeth,  which  are  hooked  back- 
ward ;  a  long,  slender  canine  in  front  on  each  side.  Lower  jaw  with 
about  10  sharp,  slender  teeth  on  each  side,  these  teeth  very  unequal, 
some  of  them  short,  three  or  four  very  long  and  canine-like.  Near  the 
front  is  one  fang-like  tooth  on  each  side,  then  a  considerable  interspace. 
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behind  which  the  others  are  arranged  partly  in  two  rows.  Most  of  these 
teeth,  especially  the  inner  and  larger  ones  and  the  anterior  canines,  are 
freely  depressible.  A  long  series  of  teeth  on  the  palatines,  one  or  two 
of  the  anterior  teeth  on  each  side  and  one  or  two  others  long,  slender, 
and  fang-like.  Tongue  fi'ee  anteriorly,  ronghish,  but  apparently  with- 
out teeth.  Scales  very  large,  cycloid.  Dorsal  fin  inserted  somewhat 
behind  the  middle  of  the  body,  at  a  distance  of  nearly  4  times  its  base 
in  front  of  the  anal,  its  height  a  little  greater  than  the  length  of  its 
base.  D.  II ;  A.  25.  Anal  fin  anteriorly  nearly  as  high  as  the  dorsal, 
its  posterior  rays  low.  Pectoral  fins  placed  low,  rather  short,  about  as 
long  as  the  maxillary.  Caudal  fin  short,  narrow,  apparently  forked. 
Ventrals  (lost  in  the  type)  probably  in  fh)nt  of  the  dorsal.  Coloration 
light  olive,  the  sides  silvery,  with  dark  punctulations.  Peritoneum 
silvery,  underlaid  by  black  pigment.  Santa  Barbara  Channel,  California. 
(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  273.) 

**Lower  jaw  without  fang-like  teeth.    {Paralepis  Riflso.*) 

a.  Ventral  fins  inserted  behind  the  dorsaL    {Arotozenua  Gill.) 

461.  S.  borcalls  (Reinhardt)  Jordan  &  Gilbert. 

Olivaceous.    Snout  as  long  as  rest  of  head ;  mandible  included,  its 

upturned  tip  fitting  into  an  emargination  of  upper  jaw.    Teeth  as  in  8. 

coriiscansy  but  considerably  stronger.    Pectoral  and  ventral  fins  small, 

the  latter  inserted  behind  the  dorsal.    Head4J;  depth  12.    B.  7;  D.  8; 

A.  32;  P.  11;  V.  9.    Greenland  to  Gulf  of  Saint  Lawrence. 

(Paralepis  horealis  Reinhardt,  Natnrv.  Mathem.  Afhandl.  vii,  115:  Paralepis  borealU 
Gunther,  v,  418:  Arctozenua  horealis  Gill,  Pix)c.  Acad.  Nat.  Sci.  Phila.  1864,  188.) 

463.  8.  comscans  Jorr<&  Gilb. 

Dusky  olivaceous;  sides  of  head  silvery;  bases  of  fins  generally 
black;  rami  of  mandible  each  with  a  double  series  of  minute  phos- 
phorescent spote.  Body  very  elongate,  of  nearly  uniform  depth,'  the 
caudal  peduncle  very  slender;  abdomen  compressed.  Head  long; 
snout  sharp,  half  length  of  head.  Eye  large,  high.  Jaws  equal ;  max- 
illary reaching  vertical  from  nostril ;  tip  of  lower  jaw  fitting  into  an 
emargination  of  premaxillaries.  None  of  the  teeth  fang-like;  premax- 
illaries  laterally  with  minute  teeth;  4  or  5  longer  teeth  in  front;  vomer 
with  minute  teeth;  anterior  palatine  teetii  long,  the  posterior  short; 
teeth  of  lower  jaw  slender,  distant,  unequal.  Scales  deciduous,  those 
of  lateral  line  enlarged.    Fins  all  very  small ;  ventrals  entirely  behind 

*Hisso,  £nr.  M^rid.  ill,  472,  1826:  type  Ooreganus  paralepii  Eiaso.  (irapd,  near; 
^enig,  scales.) 
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dorsal,  their  distance  from  front  of  orbit  twice  that  from  base  of  caudal; 
distance  of  front  of  dorsal  to  base  of  caudal  half  its  distance  from  tip 
of  snout;  caudal  widely  forked.  Head  4;  depth  13.  D.  8;  A.  31;  P. 
U;  V.  9.  Lat.  L  60.  Puget  Sound,  scarcely  differing  from  the  pre- 
ceding, the  teeth  a  little  weaker. 
{Faralepis  coruscans  Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mas.  1880,  411.) 

Family  XLIL— SCOPELID^. 

{The  Scopelids.) 

Body  oblong  or  elongate^  compressed  or  not,  naked  or  covered  with 
scales,  which  are  usually  cycloid.  Mouth  very  wide,  the  entire  margin 
of  the  upper  jaw  formed  by  the  long  and  slender  premaxillaries,  closely 
adherent  to  which  are  the  slender  maxillaries,  the  latter  sometimes  rudi- 
mental  or  obsolete.  Teeth  various,  mostly  cardiform  on  both  jaws, 
tongue,  and  palatines;  canines  often  present;  large  teeth  usually  de- 
pressible.  No  barbels.  Opercular  bones  usually  thin,  often  incomplete. 
Gill-membranes  separate,  free  from  the  isthmus.  Branchiostegals  usu- 
ally numerous.  PseudobranchieB  present.  Gill-rakers  various.  Lateral 
line  usually  present.  Cheeks  and  opercles  commonly  scaly.  Adipose 
fin  present  in  most  of  the  genera.  Dorsal  fin.  short,  median  or  rather 
anterior,  of  soft  rays  only.  Pectorals  and  ventrals  present.  Anal  fin 
moderate  or  long.  Caudal  forked.  Skeleton  weakly  ossified.  Air- 
bladder  small  or  wanting.  Intestinal  canal  short  Sides  sometimes 
with  phosphorescent  spots.  Eggs  inclosed  in  the  sacs  of  the  ovary  and 
extruded  through  an  oviduct.  Genera  10,  species  about  50,  mostly  in- 
habiting deep  water  in  warm  regions. 

(Soopclidw  gronp  Saurina  GUnther,  v,  393-417.) 

*Body  without  phosphorescent  spots.    (Sffnodoniifue,) 
a.  Teeth  not  barhed ;  maxillary  not  dilated  behind ;  teeth  on  the  palate  in  a  single 

band  on  each  side Synodus,  130. 

•*Body  with  phosphorescent  spots.    {ScopeUn<K,) 

&.  Body  compressed,  covered  with  large,  smooth  scales Myctophum,  131. 

ISO.— SYnrODVS  Bloch  <&  Schneider. 
Lizard-fishes. 
{SauruB  Cuvier,  1817.) 
(Gronovins;  Bloch  &  Schncid.  Ichtli.  1801,  39G:  type  Esox  synodua  L.) 

Body  oblong  or  elongate,  nearly  terete.  Head  depressed,  the  snout 
triangular,  rather  pointed.    Interorbital  region  transversely  concave. 


Digitized  by  VjOOQIC 


280    CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY IV. 

Mouth  very  wide;  premaxillary  not  protractile,  very  long  and  strong, 
more  than  half  the  length  of  the  head;  maxillary  closely  connected 
with  it,  very  small  or  obsolete.  Premaxillary  with  one  or  two  series  of 
large,  compressed,  knife-shaped  teeth,  the  inner  and  larger  depressible. 
Palatine  teeth  similar,  smaller,  in  a  single  broad  band.  Lower  jaw  with 
a  band  of  rather  large  teeth,  the  inner  and  larger  teeth  depressible ;  a 
patch  of  strong,  depressible  teeth  on  the  tongue  in  front,  and  a  long 
row  along  the  hyoid  bone.  Jaws  nearly  equal.  Eye  rather  large, 
anterior.  Supraorbital  forming  a  projection  above  the  eye.  Pseudo- 
branchiae  well  developed.  GiU-rakers  very  small,  spine-like.  Gill- 
membranes  slightly  connected.  Top  of  head  naked.  Cheeks  and  oper- 
cles  scaled  like  the  body.  Body  covered  with  rather  small,  adherent, 
cycloid  scales.  Jjateral  line  present.  Ko  phosphorescent  spots.  Dor- 
sal fin  short,  rather  anterior.  Pectorals  moderate,  inserted  high.  Ven- 
trals  anterior,  not  far  behind  pectorals,  large,  the  inner  rays  longer  than 
the  outer.  Anal  short.  Caudal  narrow,  forked.  Branchiostegals  12-16. 
Stomach  with  a  long,  blind  sac  and  many  pyloric  c(Bca.  Skeleton  rather 
firm.  Species  numerous.  Voracious  fishes  of  moderate  size,  inhabiting 
sandy  bottoms  at  no  great  depth.  In  most  warm  seas,  {ffuuodou':,  ancient 
name  of  some  fish,  from  (Tu\^6dou<;^  teeth  meetiag,  not  shutting  past  each 
other  like  scissors.) 

*  Snout  rather  pointed,  longer  than  eye ;  upper  jaw  the  longer.    {Synodua,) 
463.  8.  fCDtens  (L.)  Gill.— ^and  Pike;  Lizard-fish. 

Olivaceous 5  yellowish  below;  back  mottled;  upper  surface  of  head 

brownish,  distinctly  vermiculated  with  yellowish;  ventral  fins,  lower 

side  of  bead,  and  inside  of  mouth  tinged  with  yellow.    Eye  moderate, 

5 J  in  head.    Scales  less  regularly  arranged  and  the  rows  less  oblique 

than  in  S.  lucioceps;  those  on  the  opercle  in  about  5  rows,  on  the  cheeks 

in  7 ;  25-30  scales  along  back  before  dorsal,  4  in  a  vertical  row  between 

adipose  fin  and  lateral  line,  5  in  an  oblique  row.    Pectoral  fin  short, 

not  reaching  ventrals,  its  length  three-fourths  that  of  the  premaxillary. 

Ventral  large,  its  length  from  outer  edge  of  base  greater  than  from  tip 

of  snout  to  upper  edge  of  gill-opening.    Interorbital  space  considerably 

concave,  with  radiating  ridges.    Head  4J.    B.  12;  D.  11;  A.  11;  V.  8; 

scales  7-G4-8  (the  vertical  rows  counted  obUquely).    L.  12  inches.    Cape 

Cod  to  South  America;  common  southward.    Not  valued  as  food. 

(Salmo  fatena  L.  Syat.  Nat.:  Saurus  fcstene  GUnther,  v,  396:  Saurua  fwtena  Holbrook, 
Ichth.  8.  Car.  187.) 
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464.  S.  locloceps  (Ayree)  Gill. 

Olive-brown  above,  grayish  below,  with  some  golden  lustre  on  sides; 
back  with  slaty  reticulations;  head  not  vermiculated  above;  lower  side 
of  head  and  ventral  fins  yellow.  Eye  5  in  head.  Scales  arranged  in 
regular,  very  oblique  rows;  those  on  the  opercles  in  about  8,  on  the 
cheeks  in  about  9  rows;  40-50  scales  along  the  back  before  the  dor- 
sal, 6  in  a  vertical  row  between  adipose  fin  and  lateral  line,  and  10  in 
aiL  oblique  row.  Pectoral  fin  longer,  reaching  base  of  ventrals,  its 
length  about  equal  to  that  of  the  premaxillary.  Ventral  fin  not  so  long 
as  the  space  between  snout  and  upper  edge  of  gill-opening.  Interor- 
bital  space  little  concave,  nearly  smooth.  Head  4;  depth  SJ.  D.  11; 
A.  12;  B.  14;  scales  13-66-16  (the  vertical  series  counted  obliquely). 
L.  12  inches.    San  Francisco  to  Mexico;  rather  common  in  summer. 

(Saurua  luciocepe  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855, 66:  Saurua  luciocejps  Giintber, 
V,  397.) 

•*  Body  rather  stout;  snout  short,  obtuse,  shorter  than  ey^  lower  jaw  the  longer. 
(  Trachinocephalua  Gill.* ) 

465.  S.  myops  (Forster)  Jor.  &  Gilb. 

Grayish,  mottled  or  barred;  scapula  black.  Body  moderately  elon- 
gate, tapering  backwards.  Mouth  very  large,  maxillary  more  than  half 
length  of  head;  snout  shorter  than  eye;  lower  jaw  somewhat  projecting; 
top  of  head  corrugated;  interorbital  space  concave.  Anal  fin  compara- 
tively long.  Ventral  fins  very  long,  reaching  about  to  the  vent.  Head 
3§  in  length;  depth  about  5.  D.  11;  A.  14;  scales  4-58-7.  Tropical 
seas;  not  common  on  our  South  Atlantic  coast. 

{Salmo  myopa  Forster,  MSS.  Blooh  &  Schneider,  421:  Saurue  myope  GUnther,  y,  398.) 

131.— MYCTOFHUIfl  Rafinesque. 

(Soopelus  Cuvier,  1817.) 

(Rafinesque,  Indice  d'lttiologia  SiciliaDa,  1810:  type  Myciophum  punctatum  Raf.) 

Body  oblong,  compressed,  covered  with  large  cycloid  scales,  those  of 
the  lateral  line  sometimes  enlarged.  A  series  of  round  luminous  spots 
along  the  lower  side  of  the  head  and  body.  Head  compressed.  Mouth 
large,  the  jaws  usually  about  equal;  premaxillary  very  long,  slender; 
maxillary  well  developed.  Teeth  in  villiform  bands  on  jaws,  palatines, 
pterygoids,  and  tongue.  Eye  large.  Gill-rakers  very  long  and  slender. 
Branchiostegals  8-10.    Pseudobranchiaj  large.   Air-bladder  small.    Py- 


•Gill,  Cat.  Fish.  East  Coast  N.  Amer.  1861,  53,  no  description:  type  Salmo  myope 
Forster.    (rpcy^zyos,  Trachinus;  xe^aXrf,  head.) 
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loric  coeca  few.  Dorsal  fin  n^ar  the  middle  of  the  body;  ventrals 
usually  below  it,  with  8  rays;  pectorals  well  developed;  adipose  flin 
small ;  anal  usually  long.  Small  fishes  of  the  open  seas  in  most  re- 
gions; species  numerous.  Several  undescribed  species  have  been  lately 
taken  off  our  Atlantic  coast  by  the  TJ.  S.  Fish  Commission,  (vwf,  night; 
9?o?,  light;   hence  amended  by  Cocco  to  Nyctophus,) 

466*  HI*  crenulare  Jordan  &,  Gilbert. 

Body  much  compressed,  deepest  in  front  of  the  base  of  the  pectorals, 
bluntly  convex  anteriorly,  tapering  behind.  Ventral  region  much  more 
arched  than  dorsal.  Caudal  peduncle  long  and  very  slender.  Head 
short  and  high,  abruptly  rounded  in  profile,  the  snout  very  blunt. 
Jaws  equal,  the  snout  not  projecting  beyond  the  mouth.  Maxillary 
very  slender,  scarcely  widened  to  its  tip,  and  not  dilated,  its  extremity 
reaching  beyond  the  eye  to  the  margin  of  the  preopercle.  Premaxilla- 
ries  anteriorly  on  a  level  of  the  pupil.  Teeth  very  small,  present  on 
all  the  dentigerous  bones.  Eami  of  the  mandible  nearly  parallel,  com- 
ing together  in  a  sharp  keel  below.  Orbital  margin  above  and  in  front 
with  a  thin  membranaceous  rim,  that  in  front  distinct  and  formed  by 
the  upturned  edge  of  the  preorbital.  No  orbital  spine.  Nasal  bones 
membranaceous,  their  edges  upturned,  forming  a  horizontal  groove. 
A  groove  between  the  frontal  bones.  Orbital  margins  separated  by 
a  groove  from  the  preopercle.  Margin  of  preopercle  very  oblique. 
All  the  membrane  bones  extremely  thin,  papery.  Eye  large,  3J  in 
head.  Gill-rakers  long  and  slender.  Head  3f  in  length  to  base  of 
caudal ;  depth  4 J.  Head  and  body  completely  covered  with  thin  mem- 
branaceous scales,  those  on  the  middle  of  the  sides  not  elevated  and 
not  noticeably  larger  than  the  others.  Free  edges  of  all  the  scales 
crenulate,  some  of  them,  especially  on  the  back,  with  the  crenations 
acute,  but  without  spines,  the  scales  being  truly  cycloid.  About  45 
scales  in  a  longitudinal  series.  A  phosphorescent  spot  on  each  man- 
dible near  the  symphysis,  33  pairs  of  spots  along  the  belly,  6  in  front 
of  ventrals,  6  between  ventrals  and  origin  of  anal,  and  21  between 
front  of  anal  and  base  of  caudal.  Caudal  peduncle  above  and  below 
with  two  or  tliree  backward-directed  spines,  which  are  apparently  the 
exserted  tips  of  vertebral  processes.  D.  12;  A.  16;  the  fins  rather 
low.  Origin  of  dorsal  nearer  the  snout  than  the  base  of  caudal,  much 
behind  the  base  of  the  ventrals.  Ventrals  short,  not  reaching  half  way 
to  vent.  Pectorals  reaching  base  of  ventrals.  Color  very  dark  steel- 
blue  above,  silvery  on  sides  and  below,  with  dark  metallic  lustre;  the 
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usual  phosphorescent  spots  present,  as  above  described;  no  evident 
cream-colored  blotch  on  the  back  of  tail.    L.  2^  inches.    Santa  Barbara 
Channel,  California. 
(Jordan  &  Gilbert,  Proo.  U.  S.  Nat.  Mus.  1880, 274.) 

467.  HI.  griaciale  (Reinh.)  J.  &,  G. 

Snout  very  short  and  obtuse,  with  the  upper  profile  descending  in  a 
very  strong  curve  5  cleft  of  mouth  oblique ;  maxillary  reaching  to  the 
angle  of  the  prseoperculum,  and  terminating  in  a  triangular  dilatation. 
Scales  smooth,  those  of  the  lateral  line  enlarged.  Eye  very  large,  more 
than  one-third  the  length  of  head,  which  is  nearly  as  deep  as  long. 
Depth  4,  nearly  equal  to  length  of  head.  D.  13;  A.  17;  V.  8.  Lat.  1. 
30.    Coasts  of  Scandinavia  and  Greenland.    (Ounther.) 

{Scopelm  glacialis  Reinhanlt,  Dansk.  Videosk.  Selsk.  1838,  vii,  11^,  12G:  Scopelu$ 
glacialis  GUnther,  v,  407.) 

Family  XLIII.— STERNOPTYCHIDiE. 

(The  Stemaptychids.) 

Body  oblong  or  ovate,  naked.  Mouth  very  wide,  its  cleft  oblique  or 
vertical.  Margins  of  upper  jaw  formed  laterally  by  the  maxillaries,  the 
edges  of  which  are  toothed.  Teeth  pointed,  mostly  small.  Opercular 
apparatus  incomplete.  Gill-openings  vfery  wide,  the  membranes  not 
connected,  free  from  the  isthmus.  Pseudobranchite  present.  Gill-rakers 
long  or  short.  Lower  part  of  body  and  head  with  series  of  j^hosphores- 
cent  spot«.  Adipose  fin  present,  often  small.  Dorsal  fin  moderate, 
usually  median,  sometimes  preceded  by  a  rudimentary  spinous  dorsal. 
Eggs  extruded  through  oviducts.  Skeleton  imperfectly  ossified.  Small 
fishes  of  the  deep  seas.    Genera  4;  species  about  12. 

{Stemoptyekidce  groups  Stamoptychina  and  Cocdina  Giluther,  v,  384-391.) 

•No  scales;  no  rutlimentary  spinous  dorsal;  psendobrancbisB  present.    (Cocciinw,) 
t  Lower  jaw  prominent Madroucus,  132. 

133.— iriA(JROI.ICUS  Cocco. 

Argentines, 

(Cocco,  Lettere  sal  Salmoni,  32:  type  MauroHcua  amethyatinopunctatua  Cocco.) 

Body  oblong,  compressed,  naked,  covered  with  silvery  pigment; 
series  of  phosphorescent  spots  along  the  lower  side  of  the  head,  body, 
and  tail.  Head  compressed,  the  bones  thin,  but  ossified..  Cleft  of  mouth 
wide,  oblique,  the  lower  jaw  prominent.  Maxillary  large,  broad,  much 
produced  backwards,  receiving  the  slender  premaxillary  in  the  upper 
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concave  part  of  its  margin.    Both  jaws  with  minute  teeth.    Gill-rakers 

Tery  long.    Pectorals  and  ventrals  developed.    Dorsal  well  back,  but 

before  anal.    Adipose  fin  rudimentary.    Anal  fin  long.    Branchioste^als 

8  or  9.    Size  small.     Species  about  4.    (Dedicated  to  Maurolico,  an 

Italian  naturalist.) 

'PhosphoresceDt  organs  appearing  as  impressions  on  the  skin. 

468.  HI.  borealls(Nil8s.)Ottnther. 

Dark  greenish,  sides  silvery.  Body  compressed.  Mouth  wide,  the 
lower  jaw  much  projecting.  Teeth  small.  Eye  large,  3  in  head.  Five 
luminous  spots  on  the  throat,  12  between  pectorals  and  ventrals,  above 
these  a  row  of  8, 5  between  ventrals  and  anal,  vent  to  tail  24.  Dorsal 
nearer  tail  than  snout.  Adipose  fin  very  small.  Ventrals  below  dorsal. 
Caudal  forked.     Head  3^;   depth  3^.    D.  10;  A.  15.    L.  2 J  inches. 

(Storer.)    Korth  Atlantic;  rare  ofl:  our  coasts. 

(Scopclus  horealia  Nilsson,  Observ.  Zool.  9;  Gtinther,  v,  389:  Soopelus  humholdti  DeKay, 
N.  Y.  Fauna,  Fish.  246:  Scopelua  humboldH  Storer,  Hist.  Fish.  Mass.  .328  (not  of  Cuvier). 

Family  XLIV.— CHAULIODONTID^. 

{The  Chauliodonts.) 

Body  oblong  or  elongate,  compressed,  covered  with  rather  large,  thin, 
deciduous  scales.  Lateral  line  present.  No  barbels.  Series  of  phos- 
phorescent spots  running  along  the  lower  side  of  the  head,  body,  and 
tail.  Head  much  compressed,  the  bones  thin,  but  ossified.  Month  with 
the  cleft  extremely  wide,  its  margins  formed  by  maxillaries  and  pre- 
maxillaries,  both  of  which  are  provided  with  teeth.  Teeth  unequal, 
some  of  them  long  and  pointed,  fang-like.  Pectorals  and  ventrals  well 
developed.  Adipose  fin  present.  Caudal  forked.  Gill-openings  very 
wide.  No  pseudobranchiae.  No  air-bladder.  Deep  waters  of  the  At- 
lantic. Genera  2,  Oonostoma  and  CJuiulioduSj  differing  widely  in  the 
position  of  the  dorsal,  the  size  of  the  anal,  and  the  development  of  the 
gillrakers ;  2  species  are  known. 

{SternoptyohicUB  group  Chauliodontina  Giluther,  v,  391,  392.) 

•Dorsal  in  front  of  ventrals;  no  gill-rakers;  anal  with  less  than  20  rays. 

CUAULIODUS,  133. 
133.— CHAUIilODUS  Bloch  &  Schneider. 

Yiperjishes. 

(Bloch  &  Schneider  Syst.  Ichth.  1801,  430:  type  Chnuliodus  s^xmni  Bloch  &  Schneider.) 

Body  elongate,  compressed,  covered  with  very  thin  deciduous  scales 
of  moderate  size.    Head  short,  much  compressed  and  elevated,  the 
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lower  jaw  projectiug,  the  snout  much  shorter  than  eye.  Mouth  ex- 
tremely wide,  the  cleft  reaching  much  beyond  eye.  Premaxillaries 
with  four  long  fang-like  canines  on  each  side.  Mandible  with  pointed, 
wide-set  teeth,  the  anterior  ones  excessively  long;  none  of  these  large 
teeth  received  within  the  mouth.  Maxillaries  with  fine  teeth;  palatine 
with  a  single  series  of  small  pointed  teeth;  no  teeth  on  the  tongue. 
Eye  moderate.  Pectorals  moderate.  Ventrals  large.  Dorsal  fin  high, 
placed  anteriorly,  well  in  front  of  the  ventrals.  Adipose  fin  moderate, 
sometimes  fimbriate,  opposite  the  low,  short  anal.  Caudal  moderate, 
forked.  Gill-openings  very  wide.  No  gill-rakers.  Branchiostegals* 
numerous.    (xaoXto':^  exserted ;  ddob':y  tooth.) 

460*  C.  sloani  Bloch  &  Schneider. 

Greenish  above;  sides  silvery;  belly  blackish.  Dorsal  not  far  behind 
head,  its  first  ray  produced  in  a  long  filament.  Pectoral  fins  short. 
Ventral  fins  elongate,  longer  than  head.  About  30  phosphorescent  dots 
in  a  series  from  the  chin  to  the  ventrals.  Scales  of  the  body  subhexag- 
onal.  Head  nearly  as  deep  as  long,  7  in  total  length ;  depth  about  tbe 
same.  B.  17;  D.6;  A.  12;  V.  7;  Lat.  1.  56.  L.  12  inches.  (Ounther,) 
Mediterranean  and  deep  waters  of  the  Atlantic ;  a  specimen  found  in 
the  stomach  of  a  rx)d  on  George's  Banks. 

(Blocb  &,  Schneider,  430;  Giinther,  r,  392.) 

Family  XLV.— STOMIATID^. 
{The  Stomiatoids.) 

Body  elongate,  naked  or  covered  with  thin  deciduous  scales.  Mouth 
very  wide.  Lateral  margin  of  upper  jaw  formed  by  the  maxillaries, 
which  are  provided  with  teeth  along  their  edges.  Teeth  usually  very 
strong,  unequal,  some  of  them  often  fang-like.  Gill-membranes  not 
joined,  free  from  the  isthmus.  Brauchiostegals  numerous.  A  long 
fleshy  barbel  suspended  from  the  throat.  No  pseudobranchiae.  Sides 
with  phosphorescent  spots.  Dorsal  fin  short,  median  or  posterior,  with- 
out spines.  Adipose  fin  present  or  absent.  Pectorals  and  ventrals 
present.  Opercular  apparatus  incomplete.  Skeleton  feebly  ossified. 
Eggs  excluded  through  oviducts.  Deep-sea  fishes  of  the  Atlantic. 
Genera  4;  species  8  or  10. 

(SUmiaiidcs  Gttnther,  v,  424.) 

*  No  adipose  fin;  dorsal  opposite  anal.    {SlomiatincB,) 

a.  Body  with  fine  deciduous  scales Stomias,  134. 

aa.  Body  naked. 
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h.  Vomer  and  pftUtines  with  teeth Echiootoma,  135. 

bb.  VoDier  and  palatines  toothless BIalacosteds,  136. 

••  Adipose  fin  present;  dorsal  in  front  of  anal;  body  naked.    {Astrone8thin(B.) 

AfiTRONESTHES,    137. 

184.— STOMIAS  Cuvier. 

(Cnvier,  R^gne  Anim.  ii,  1817 :  type  E$ox  boa  Risso,  from  the  Mediterranean.) 

Body  elongate,  compressed,  covered  with  exceedingly  fine  and  decid- 
uous scales,  which  are  scarcely  imbricated,  lying  in  snbhesagonal  de- 
pressions in  the  skin.  Head  compressed,  the  snout  very  short  and  the 
cleft  of  the  mouth  extremely  large.  Mouth  oblique,  the  lower  jaw  pro- 
ejecting.  Teeth  pointed,  unequal,  those  of  the  premaxillaries  and  mandi- 
ble very  large ;  maxillary  with  fine  teeth ;  vomer  with  a  pair  of  fangs ; 
palatines  and  tongue  with  smaller  pointed  teeth.  Bye  moderate.  Oper- 
cular portion  of  the  head  short ;  a  large  fleshy  barbel  suspended  from 
the  hyoid  region.  Vent  far  back.  Dorsal  comparatively  long,  far  back, 
opposite  the  anal.  Pectorals  and  ventrals  rather  small  and  short,  the 
latter  far  back.  Caudal  fin  moderate.  Lower  side  of  head,  body,  and 
tail  with  series  of  phosphorescent  dots.  Gill-openings  very  wide.  No 
pyloric  c(Bca.  Singular  fishes  of  the  deep  waters  of  the  Atlantic. 
(^To/ua^j  "  mouthy,"  from  (rro/iay  mouth.) 

•  Hyoid  barhel  not  fringed. 

470«  S*  ferox  Reinhardt. 

Black.  Neither  pectorals  nor  ventrals  produced.  Caudal  rounded. 
Depth  about  12  in  total  length;  head  10.  D.  17;  A.  21;  P.  6;  V.  6. 
{Ounther.)    Greenland,  south  to  Cape  Cod,  in  deep  water. 

(Reinhardt,  Vidensk.  Selsk.  Naturv.  etc.  x,  p.  Ixxvii;  Gttnther,  v,  426.) 

135.— ECHIOSTOMA  Lowe. 
(Lowe,  Proo.  Zool.  Soc.  Load.  1843,  87:  tjpe  Eohiostoma  barbaium  Lowe.) 

Body  elongate,  compressed,  scaleless.  Head  rather  compressed,  the 
snout  short  and  the  cleft  of  the  mouth  very  wide.  Teeth  pointed,  un- 
equal, those  of  the  premaxillary  and  the  front  of  the  lower  jaw  being 
longest;  maxillary  teeth  in  a  single  series,  those  of  the  lower  two-thirds 
being  small;  teeth  of  the  hinder  part  of  the  mandible  in  a  double  or 
triple  series;  vomer  with  a  pair  of  fangs;  palatines  with  a  single  series 
of  small  pointed  teeth;  two  groups  of  similar  teeth  on  the  tongue.  Eye 
of  moderate  size.  Opercular  portion  of  the  head  very  narrow  and  flex- 
ible; a  fleshy  barbel  on  the  centre  of  the  hyoid  region.  Dorsal  fin  far 
back,  opposite  anal.  Caudal  forked.  Vent  not  far  in  advance  of  caudal 
fin.    Pectorals  and  ventrals  feeble,  the  latter  behind  the  middle  of  the 
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body.  Series  of  phosphorescent  dots  along  the  lower  side  of  the  head, 
body,  and  tail.  Gill-oi)enings  very  wide.  Gill-rakers  minute.  Nopseudo- 
branchise.    No  air-bladder.    Atlantic.    (e;^£c,  a  viper;  <rTo/ia,  mouth.) 

471.  E.  barbatam  Lowe. 

Black,  with  an  elongate,  club-shaped  (phosphorescent)  rose-colored 
spot  between  the  maxillary  and  the  eye.  Barbel  as  long  as  head  (in 
specimens  seen),  fringed  at  its  tip.  "Upper  ray  of  pectoral  produced  in 
a  long  and  slender  filament  reaching  nearly  to  the  root  of  the  ventrals" 
(wanting  in  specimens  examined).  Ventrals  narrow,  elougate.  Head  G 
in  length ;  depth  0.  B.  12;  D.  12-15;  A.  17;  P.  3-5;  V.  8.  L.  9  inches. 
Deep  waters  of  the  Atlantic;  lately  tarken  off  Gloucester,  Mass. 

(Lowe,  Proc.  Zool.  Soc.  Lond.  1843, 88;  aOnther,  v.  427 ;  Goode  &  Bean,  Bull.  Essex. 
Inst.  1879,  23.) 

136.-MAI.A€OSTi:rS  Ayres. 

(Ayree,  Joarn.  Boat.  Soc.  Nat.  Hiat.  1849,  53:  type  Malacosteus  niger  Ayres.) 

Body  elongate,  compressed,  scaleless.  Head  rather  compressed,  the 
snout  very  short,  the  cleft  of  the  mouth  very  wide,  extending  to  behiud 
the  root  of  the  pectorals.  Teeth  pointed,  unequal,  in  single  series  on 
both  jaws  and  tongue;  none  on  the  palate.  Opercula  membranaceous. 
Dorsal  far  back,  opposite  anal.  Pectorals  rudimentary.  Ventrals 
rather  posterior.    One  species  known.    {,aaXax6<:j  soft;  Strriowj  bone.) 

473.  JUK.  nii^er  Ayres. 

Black,  with  a  white  loral  spot.  Snout  very  short,  convex.  Lower 
jaw  with  very  long  canines.  Barbel  long  and  slender.  Pectoral  rays 
coalescing  into  a  thin,  long  fJament.  Ventrals  filamentous.  Head  3| 
with  caudal;  depth  6.  D.  19;  A.  20;  P.  6;  V.  6.  North  Atlantic;  a 
single  specimen  known.    (Ayres.) 

(Ayres,  1.  c. ;  Gunther,  vi,  427.) 

IST.—ASTRONESTHCS  Richardson. 
(Richardson,  Ichth.  Voy.  Sulph.  97, 1815:  t^e  Aaironealhes  nigra  Rich.) 

Body  rather  elongate,  compressed,  scaleless.  Head  compressed,  the 
snout  short,  the  mouth  wide.  Teeth  pointed,  unequal.  Upper  jaw  with 
four  long,  curved  canines;  lower  with  two;  maxillary  teeth  fine,  sub- 
equal;  palatines  with  a  single  series  of  small,  pointed  teeth,  similar  to 
those  on  tongue.  Eye  moderate.  Throat  with  a  barbel.  Dorsal  fin 
long,  inserted  in  front  of  anal,  behind  ventrals;  adipose  fin  present; 
caudal  forked;  paired  fins  well  developed.  Gill-rakers  minute.  Nopseu- 
dobranchise.  No  air-bladder.  Lower  parts  with  phosphorescent  spots. 
(i&arpov^  star  (starfish);  eaOtw^  to  eat.) 
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478.  A.  niffer  Rich. 

Black,  with  about  22  laminous  spots  between  chin  and  ventrals.  Bar- 
bel a  little  longer  than  head.  Dorsal  beginning  just  behind  base  of 
ventrals;  pectoral  not  reaching  nearly  to  ventrals.  Jaws  equal.  Eye 
large,  well  forward.  Head  4;  depth  5 J.  D.  17;  A.  14.  Deep  waters 
of  the  Atlantic;  described  fix)m  specimens  from  the  Grand  Banks,  per- 
haps belonging  to  a  difi'er^it  species. 

(Richardson,  Ichth.  Voy.  Snlph.  97;  Gttnther,  v,  425.) 

Family  XLVI.— SALMONIDiE. 

(The  Salmon  Family.) 
Body  oblong  or  elongate,  covered  with  cycloid  scales.  Head  naked. 
Mouth  terminal,  varying  much  in  size  and  form;  maxillary  forming  the 
lateral  margin  of  the  upper  jaJw,  provided  with  a  supplemental  bone; 
premaxillaries  not  protractile.  Teeth  various,  sometimes  wanting.  Gills 
4,  a  slit  behind  the  fourth.  Pseudobranchise  present,  but  often  small 
or  rudimentary.  Gill-rakers  various.  Gill-membranes  not  connected 
free  from  the  isthmus.  Branchiostegals  3-20.  No  barbels.  Dorsal  usu- 
ally nearly  median,  not  greatly  elongate.  Adipose  fin  present,  (cau- 
dal fin  forked.  Anal  fin  moderate  or  rather  long.  Ventrals  moderate, 
nearly  median.  Pectorals  placed  low.  Lateral  line  present.  Abdo- 
men rounded.  Air-bladder  large.  Stomach  coBcal  or  siphonal ;  the  py- 
loric cceca  few  or  many,  sometimes  obsolete.  Ova  generally  large,  fall- 
ing into  the  cavity  of  the  abdomen  before  exclusion.  Genera  about  20; 
species  125.  A  large  and  varied  family;  its  members  inhabit  chiefly  the 
fresh  waters  of  northern  regions,  many  of  them  being  anadromoas, 
running  up  from  the  sea  to  spawn  in  the  rivers.  One  genus  (Retro- 
pinna)  is  found  in  Now  Zealand,  and  the  species  of  Microstoma^  Argen- 
tinaj  and  Hyphalonedrus  are  mostly  deep-sea  fishes.  In  economic  im- 
portance this  family  ranks  among  the  very  first,  and  the  salmon  and 
trout  in  all  northern  regions  are  the  choicest  prizes  of  the  angler. 

(SalmonidcB  Giiuthor,  vi,  1-205.) 

*  Pyloric  CG3ca  few  or  none;  stomach  coecal. 
t  Dorsal  fin  nearly  over  the  ventrals.    (ArgenUnincB.) 

a,  Branchiostegals  3  or  4;  body  elongate,  suboylindrical Microstoma,  138. 

aa,  Branchiostegals  6-8;  body  compressed. 
b.  Adipose  fin  long  and  low,  scarcely  shorter  than  dorsal  fin. 

Mallotu8(juv.) 
hb.  Adipose  fin  normal,  short  and  high, 
c.  Ventrals  inserted  in  front  of  the  middle  of  the  dorsal;  month  large. 
d.  Scales  very  small;  males  with  villous  bands;  teeth  feeble;  pectoral 
rays  16-20 Mallotus,  140. 
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dd,  Soiiles  larger,  similar  in  both  sexes;  pectoral  rays  10-12. 
e.  Teeth  feeble,  those  on  tongue  very  weak;  scales  small,  adherent. 

Thaleichthys,  141. 
00.  Teeth  stronger,  those  on  tongne  enlarged ;  scales  moderate,  decid- 
uous  08MERU8,  142. 

oc  Ventrals  inserted  under  or  behind  the  middle  of  dorsal;  mouth  moderate 
or  small. 
/.  Scales  cycloid. 

g.  Jaws  with  minute  teeth ;  mamillary  reaching  past  front  of  eye. 

HYPOME8U8,   143, 
gg.  Jaws  toothless;  maxillary  not  reaching  front  of  eye. 

Argextina,  144. 

/.  Scales  ctenoid Hyphalonedrus,  145. 

•*  Pyloric  cceca  many ;  stomach  siphonal. 

t  Jaws  toothless  or  with  a  few  feeble  asperities;  scales  rather  largo;   anal  fin 
somewhat  elongate;  maxillary  short  and  broa<l ;  not  im- 

adromous  (  Qoregonince) Coregonus,  146. 

^  Ja\l8  with  distinct  teeth;  scales  mostly  small.    (Salmonince.) 

h.  Dorsal  fin  very  long  and  high,  of  about  20  rays;  scales  mod- 
erate; tongue  toothless;  not  anadromons. 

Thymallus,  147. 
hh.  Dorsal  fin  moderate,  its  rays  9-15  in  number;  tongue  with 
teeth. 
{.  Dentition  very  feeble,  incomplete ;  anal  fin  elongate,  of  about 
17  rays;  scales  moderate;  not  auadromous. 

Stenodus,  148. 
a.  Dentition  strong  and  complete;  conical  teeth  on  jaws,  vo> 
mer,  and  palatines;  tongue  with  two  series  of  strong 
teeth  (deciduous  in  vety  old  specimens  of  Oncorhgnchus) ; 
scales  small. 
J,  Anal  fin  elongate,  of  14-17  rays;  vomer  narrow,  long,  flat, 
with  weak  teeth ;  species  black  spotted. 

Oncorhynchus,  150. 
(;.  Anal  fin  short,  of  9-11  developed  rays. 
k.  Vomer  flat,  its  toothed  surface  plane ;  teeth  on  the  shaft 
of  the  vomer  in  alternating  rows  or  in  one  zigzag  row, 
those  on  the  shaft  placed  directly  on  the  surface  of  the 
bone,  not  on  a  free  crest  (posterior  vomerine  teeth  some- 
times deciduous) ;  species  black  spotted SaLmo,  151. 

Jck,  Vomer  boat-shaped,  the  shaft  strongly  depressed,  with- 
out teeth ;  very  small,  about  200  in  the  course  of  the  lat- 
eral line ;  species  not  anadromous,  spotted  with  red  or 
gray Salveunus,  152. 

138.— MICBOSTOJUA  Cnvier. 

(Cnvier,  R^gne  Anim.  ii,  1817:  type  Gaeteropelecua  microstoma  "Riaeo = Microstoma  ro- 
tundatum  Risso. ) 

Body  elongate,  cylindrical,  covered  with  large,  thin,  silvery  scales. 
Head  short.  Mouth  very  small,  terminal;  premaxillaries  very  small; 
maxillaries  very  short  and  broad,  not  extending  to  the  front  of  the  very 
large  eye,  which  forms  more  than  half  the  depth  of  the  aide  of  the  head. 
Lower  jaw  and  vomer  with  a  narrow  series  of  fine  teeth;  no  other  teeth. 
Dorsal  fin  shorty  inserted  before  or  behind.the  ventrals,  which  are  behind 
Bull.  Nat.  Mus.  No.  16 19 
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the  middle  of  tbe  body;  anal  fin  small;  caudal  small,  forked,  its  central 
part  scaly;  pectoral  rather  narrow;  adipose  fin  small,  fringed,  present 
in  the  young,  but  usually  disappearing  with  age.  Branchiostegals  3  or  4. 
Pseudobranch he  well  developed.  Air-bladder  large,  silvery.  No  pyloric 
coeca ;  mucous  membrane  of  stomach  papillose.  Atlantic  Ocean,  iu  deep 
waters,    {luxpo^j  small;  ffrofidj  mouth.) 

474.  IVI.  g^rcenlandicum  Relnh. 

"This  fish  appears  to  be  intermediate  between  Argentina  and  Micro- 
stoma,  having  the  dorsal  fin  inserted  for  the  greater  part  in  advance  of 
the  ventrals,  and  a  series  of  fine  teeth  in  the  lower  jaw.  Teeth  on  the 
vomer,  none  on  the  tongue.  Adipose  fin  conspicuous.  The  height  of 
the  body  is  one-half  the  length  of  th^  head  and  one-tenth  of  the  total." 
B.  3;  D.  11;  A.  10;  V.  10.     {Giinther.)    Greenland. 

(Microstomus  gronlandicus  Reinb.  Vidensk.  Selsk.  Naturv.  Mathem.  Afhandl.  Tiii, 
1841,  Ixxiv;  Giinther,  vi,205.) 

I 

189.— lUAZLLOTUS*  Cuy'ier  (young). 

Form  and  dentition  of  Tfialeichtkys.  *  Ko  trace  of  scales  in  the  known 
examples,  which  are  immature.  Dorsal  fin  well  backward  over  ventrals, 
its  insertion  nearer  the  tip  of  the  caudal  than  the  snout;  adipose  fin  long 
and  low,  its  height  much  less  than  the  length  of  its  base,  its  base  little 
shorter  than  that  of  the  dorsal;  pectoral  rays  in  increased  number; 
anal  moderate.  Pseudobranchiie  well  developed.  Branchiostegals  9. 
Pyloric  coeca  4. 

478.  M.  villosas  (MiiUcr)  Cuvier  (young). 

Translucent  whitish;  a  silvery  lateral  stripe;  upper  regions  closely 
punctate.  Eye  a  little  shorter  than  snout,  4  in  head.  Minute  teeth  in 
both  jaws;  middle  of  tongue  rough;  maxillar}^  reaching  front  of  pupil. 
Ventrals  and  pectorals  about  equal  in  length  to  the  longest  dorsal  ray, 
which  is  7  times  in  length  of  body;  ventrals  inserted  below  first  ray  of 
dorsal,  not  reaching  vent;  space  between  dorsal  and  adipose  fin  two- 
thirds  length  of  head;  length  of  adipose  fin  more  than  twice  its  height, 
two- thirds  base  of  anal.  Head  4;  depth  6.  D.  12;  A.  21 ;  Y.  8 ;  P.  10. 
L.  4  inches.    Behring's  Straits.    Probably  developed  scales  when  adult. 


•As  these  pages  are  passing  through  the  press,  we  learn  from  Dr.  Bean  that  the 
fish  here  described,  collected  by  him  in  Behring's  Straits,  is  not  a  distinct  genus  and 
species  as  at  first  supposed,  but  the  young  of  Mallotus  vHlosus,  We  therefore  sup- 
press the  proposed  generic  and  specific  names,  letting  (he  description  remain,  it  being 
too  late  to  cancel  the  latt^. 
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140.-1VIAI.LOTUS  Cuvier. 
Capelins. 
(Cuvier,  IWigne  Auim.  1829,  ed.  2,  ii:  typo  Clupea  villosa  MUller.) 

Body  elongate,  compressed,  covered  with  minute  scales,  a  band  of 
which,  above  the  lateral  line  and  along  each  side  of  the  belly,  are  en- 
larged, and  in  mature  males  they  become  elongate-lanceolate,  densely 
imbricated,  with  free,  projecting  points,  forming  villous  bands.  In  very 
old  males  the  scales  of  the  back  and  belly  are  similarly  modified,  and 
the  top  of  the  hea<l  and  the  rays  of  the  paired  fins  are  finely  granu- 
lated. Mouth  rather  large,  the  maxillary  thin,  extending  to  below  the 
middle  of  the  large  eye.  Teeth  minute,  forming  single  series  on  the 
jaws,  vomer,  palatines,  and  pterygoids  5  lingual  teeth  somewhat  en- 
larged, in  an  elliptical  patch.  Lower  jaw  projecting.  Dorsal  inserted 
over  ventrals.  Branchiostegals  8-10.  Lower  fins  very  large.  Pec- 
toral fins  large,  horizontal,  with  very  broad  base,  their  rays  in  increased 
number  (16-20).  Pseudobranchije  quite  small.  Gill-rakers  long,  slen- 
der. Pyloric  coeca  6,  small.  Ova  very  small.  Marine  8i)ecies  of  the 
North  Atlantic  and  Pacific.    {/jLaXXiOTo^y  villous.) 

476«  M.  vlllosus  (MUller)  Cuvier.— CopcHn. 

Dusky  olivaceous  above,  grayish  silvery  on  sides  and  below.  Head 
long,  pointed.  Base  of  anal  in  males  compressed  and  prominent;  pec- 
torals reaching  more  than  half  way  to  ventrals,  the  latter  to  anal.  Eye 
large,  3 J  in  hea<l.  Hi»ad  4 J  in  length;  depth  about  6.  D.  12;  A.  18. 
Lat.  I.  ca.  150.  Greenland  to  Cape  Cod  and  Alaska;  abundant  north- 
ward. 

{Clupea  villosa  MUller,  Prodr.  Zool.  Dan.  1777,  245;  GUnther,  vi,  170.) 

141.— THALEICHTHTS  Girard. 

Eulachon, 

(Girard,  U.  S.  Pac.  R.  R.  Sorv.  Fwh.  1859,  325:  type  ThaleicJithijs  etcvensi  Gid.  =Sa1mo 
pacificus  Rich.) 

This  genus  is  intermediate  between  Mallotus  and  Osmerus^  differing 

from  the  latter  in  its  rudimentary  dentition.    All  the  teeth  are  very 

feeble,  slender,  and  deciduous,  although  occasionally  present  on  all  the 

bones  of  the  mouth.     Fo  permanent  teeth  on  the  tongue.    The  scales 

are  much  smaller  than  in  OsmeruSy  and  more  closely  adherent;  larger 

than  in  MallotiMj  and  similar  in  the  two  sexes.    The  coloration  is  dusky. 
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Small  fishes  of  the  North  Pacific,  remarkable  for  their  extreme  oilinesau 
When  dried  they  burn  like  a  candle.    {OdXeca^  rich;  ^/^^c,  fish.) 

477«  T«  paciflcus  (Rich.)  Grd.— iJttZac^n;  Candle-fish. 

Color  white,  scarcely  silvery;  upper  regions  rendered  dark  iron-gray 
by  the  accumulation  of  dark  punctulations.  Body  rather  elongate, 
slender,  and  less  compressed  than  in  Osmerus.  Head  long,  blunter 
than  in  Hypomesus  pretiostts^  less  compressed,  broader,  and  more  con- 
vex above,  Mouth  large,  the  maxillary  rather  narrow  and  long,  reach- 
ing beyond  the  middle  of  the  rather  small  eye;  lower  jaw  projecting. 
Opercle  with  strong  concentric  striae.  Gill-rakers  numerous,  rather 
long  and  slender.  Ventrals  large,  inserted  just  in  front  of  dorsal. 
PseudobranchiaB  small.  Head  4|;  depth  C.  B.  8;  D.  11;  A.  21;  P.  11. 
Lat.  1.  75;  pyloric  coeca  11;  vertebrae  70.  L.  12  inches.  Oregon  to 
Alaska,  ascending  the  rivers  in  enormous  numbers  in  the  spring.  An 
excellent  pan-fish,  unsuipassed  in  delicacy  of  flesh. 

(Salmo  {Mallotusi)  pacifi<!U8  Richardson,  Fauna  Bor.-Araer.  iii,  226:  Thaleichthy» 
Btevenai  Girard,  U.  S  Pac.  R.  R.  Surv.  Fish.  325;  GUnther,  vi,  168.) 

149.— OSmERUS  Linnsdus- 

Smelts. 

(Artedi ;  Linnsens,  Syst.  Nat. :  type  Salmo  epcrlanus  L.) 

Body  elongate,  compressed.  Head  long,  pointed.  Mouth  wide,  the 
slender  maxillary  extending  to  past  the  middle  of  the  eye;  lower  jaw 
projecting.  Preorbital  and  suborbital  bones  narrow.  Maxillaries  and 
X)remaxillaries  with  fine  teeth ;  lower  jaw  with  small  teeth,  which  are 
larger  posteriorly;  tongue  with  a  few  strong,  fang  like  teeth,  largest 
at  the  tip ;  hyoid  bone,  vomer,  palatines,  and  pterygoids  with  wide  set 
teeth.  Gill-rakers  long  and  slender.  Branchiostegals  8.  Scales  large, 
loose,  60-70  in  the  course  of  the  lateral  line.  Dorsal  small,  about  mid- 
way of  the  body,  over  the  ventrals;  anal  rather  long.  Vertebrae  about 
60.  Pyloric  coeca  small,  few.  Small  fishes  of  the  coasts  of  Europe  and 
Northern  America,  sometimes  ascending  rivers.  They  are  considerably 
valued  as  food.  {d^/xT^po-y  odorous;  the  name  is  equivalent  to  the  Eng- 
lish "smelt''.) 

a.  Vomer  with  a  cross-series  of  small  teeth ;  species  spawning  in  the  sea. 
47§.  O.  tbaleichthys  Ayres. 

Olivaceous,  sides  silvery  and  somewhat  translucent.  Body  compara- 
tively deep  and  compressed.    Head  rather  short  and  deep,  the  maxil- 
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lary  broad,  its  edge  strongly  carved,  extending  to  opposite  posterior 
margin  of  pupil.  Premaxillary  on  the  level  of  upper  part  of  pupil. 
Mandible  projecting,  its  tip  somewhat  curved  upward.  Eye  longer 
'  than  snout,  4  in  head.  Fins  high,  the  i)ectorals  usually  reaching  ven- 
trals,  and  the  ventrals  to  anal ;  anal  reaching  about  to  caudal.  Teeth 
weak;  maxillary  teeth  scarcely  visible.  Head  4 J;  depth  5 J.  D.  0;  A. 
18;  P.  11.  Lat.  1.  CO.  L.  9  inches.  Pacific  coast  from  San  Francisco 
northward ;  rather  common. 
(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  62;  GUnther,  vi,  168.) 

479.  0«  attenuatas  Lockington. 

Greenish,  sides  isilvery.  Body  elongate,  compressed.  Head  rather 
long,  somewhat  pointed ;  maxillary  extending  past  pupil ;  lower  jaw 
projecting ;  maxillary  rather  narrow,  little  convex.  Outline  of  both 
jaws  nearly  straight,  less  curved  than  in  0.  thaleichthys.  Teeth  on 
tongue  strong,  but  much  smaller  than  in  0.  mordax;  teeth  on  maxil- 
lary conspicuous;  front  of  both  jaws  with  rather  strong  teeth;  pala- 
tine teeth  variable,  usually  strong.  Eye  large,  4  in  head.  Fins  low. 
Pectorals  not  reaching  ventrals,  nor  ventrals  anal,  nor  anal  to  caudal. 
Head  4^;  depth  G.  D.  10;  A.  15-17;  P.  11.  Lat.  1.  Go.  L.  10  inches. 
Coast  of  California;  not  rare.  Very  close  to  0.  thaleichthysy  but  proba- 
bly distinct. 

(Lockington,  Proc.  U.  S.  Nat.  Mns.  1880,  66.) 

aa.  Vomer  with  2-4  strong  fang-like  teetb;  species  ascending  rivers. 

480.  0«  mordax  (Mitch.)  Gill.— Jmrncan^S^Z/. 

Transparent  greenish  above,  silvery  on  sides ;  body  and  fins  with 
some  dark  punctulations.  Body  rather  long  and  slender.  Head  large, 
with  liirge  mouth  and  stronger  teeth  than  in  the  other  species  of  the 
genus.  Small  teeth  along  the  edge  of  the  maxillary ;  strong  fang-like 
teeth  on  tongue  and  front  of  vomer ;  cardifonn  teeth  on  palatines,  ptery- 
goids, and  hyoid  bone ;  mandible  with  moderate  teeth,  its  tip  projecting. 
Scales  deciduous.  Dorsal  fin  rather  posterior,  the  ventrals  under  its 
front.  Lower  fins  moderate,  none  reaching  the  next  behind  it.  Gill- 
rakers  two-thirds  diameter  of  eye.  Head  4;  depth  6J.  D.  10;  A.  15; 
P.  13.  Lat.  1.  QS.  L.  V2  inches.  Atlantic  coast  from  Virginia  north- 
ward, entering  streams  and  often  land-locked.  Very  close  to  the 
European  0.  eperlanusj  but  the  latter  has  larger  scales  (Lat.  1.  60), 
shorter  gill-rakers,  and  rather  weaker  teeth. 

{Atherina  mordax  Mitchill,  Trans.  Lit.  &Pbil.Soc.  N.  Y.  1814,  446:  Osmerus  viridesceni 
Lo  Sueur,  Jonm.  Acad.  Nat.  Sci.  Phila.  i,  230:  Oamerus  virideacens  GUnther,  vi,  167.) 
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Var.  spectruDU  Cofye,-^  WiUon  Smelt, 

Slender.  Bead  short,  with  very  large  eye,  and  short  mouth  and  max* 
illury.  Maxillary  not  extending  beyond  middle  of  pupil.  Eye  3  in  head. 
Head  4^;  depth  8^.  D.  10;  A.  15  j  Lat.  1.  6Q.  L.  transv.  10.  SmalL 
Wilton  Pond,  Kennebec  County,  Maine;  land-locked  in  fresh  water. 
(Cope.) 

{Osmerus  spectrum  Cope,  Proc.  Amer.  Phil.  Soo.  Phila.  1870,  490.) 

Var.  abC>ottl  Copo. — Cobessicontic  Smelt, 

Stouter.  Eye  smaller.  Maxillary  reaching  posterior  margin  of  pupil. 
Eye  4 J  in  head.  Head  4 J ;  depth  7.  Lat.  1.  08.  L.  transv.  16.  Land- 
locked in  Cobessicontic  Lake,.  Kennebec  County,  Maine.    {Cope,) 

{Osmerus  abhotti  Cope,  Proc.  Amer.  PJiil.  Soc.  Pliila.  1870,  490.) 

4§1«  O.  dentex  Stelndachner. 

Dark  brown  above ;  sides  silvery  or  golden ;  head  and  body  with  dark 
points.  Eye  two-thirds  length  of  snout.  Teeth  as  in  0.  eperlamts  and 
0.  mordax;  maxillary  reaching  posterior  margin  of  eye,  its  length  five 
times  in  distance  from  tip  of  lower  jaw  to  dorsal.  Height  of  dorsal  half 
length  of  head;  height  of  anal  two-sevenths.  Head  4;  depth  5^.  D.  10  j 
A.  13;  V.  8;  Lat.  1.  C6 ;  L.  transv.  16.  Port  Clarence,  Alaska,  to  north- 
ern China.    {Bean^  MSS.) 

(Steindachuer,  Sitzungsb.  Kais.  Akad.  Wiss.  Wien,  Ixi,  1870,  429.) 

143.-HTPOI!Ii:SUS  Gill. 
Surf  Smelts. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  18G2,  109:  type  Argentina  pretiosa  Grd.) 

Body  rather  elongate,  moderately  compressed,  covered  with  thin  scales 
of  moderate  size.  Head  rather  pointed.  Mouth  moderate,  formed  as 
in  ArgyrosomuSy  the  shortish  maxillary  not  extending  quite  to  middle  of 
eye;  its  outline  below  broadly  convex,  lower  jaw  projecting.  Teeth 
minute,  on  jaws,  vomer,  palatines,  pterygoids  and  tongue.  Yeutrals 
inserted  directly  under  middle  of  dorsal,  midway  between  eye  and  base 
of  caudal.  Branchiostegals  G-7.  North  Pacific,  {ot.6^  below;  ixioo^^ 
middle;  in  allusion  to  the  position  of  the  veutrals.) 

4§2.  H.  pretiosus  (Grd.)  G\\\,— Surf  Smelt, 

Light  olivaceous;  a  silvery  band  along  the  lateral  line.  Eye  as  long 
as  snout,  4 J  in  head.  Fins  low,  the  longest  dorsal  ray  8  in  length, 
without  caudal;   pectorals  scarcely  reaching  half  way  to  ventrals,  7 
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in  length  of  body;  ventrals  not  reaching  vent,  their  length  8 J  in  body. 
Head  4J;  depth  4^.  D.  10;  A.  15;  P.  14;  V.  8;  Lat.  1.  70.  L.  12 
inches.  Pacific  coast,  from  California  northward;  abundant,  spawning 
in  the  surf.  A  very  lirm-fleslie<l  and  fat  little  fish,  scarcely  inferior  to 
the  eulachon. 

(Argentina  preiiosa  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  155:  Osmerua  preiioius 
Giranl,  U.  S.  Pac.  R.  R.  Surv.  Fish.  324 :  Osmet'ua  elongatas  Ayres,  Proc.  Acad.  Nat. 
Sci.  Phila.  1854,  17.) 

4§3.  H.  oBidus  (Pallas)  GUuther. 

Darker.  Fins  higher,  the  longest  dorsal  ray  6  in  length  of  body; 
pectorals  reaching  two-thirds  the  distance  to  root  of  ventrals,  their 
length  5  in  body ;  ventrals  6  in  length  of  body.  Lat.  1.  56-60.  Alaska 
and  Kamtschatka,  spawning  in  fresh-water  ponds.    (Beauy  MSS.) 

{Salmo  {0$nuTue)  oliduaT&Uas,  Zoogr.  Ross.  As.  iii,  391;  GUnther,  vi,  169,  in  part.) 

144.— ARGENTINA  Linnrons. 
Argentines. 
(Artcdi;  Linnceus,  Syst.  Nat. :  type  Argentina  sphyrcena  L.) 

Body  oblong,  covered  with  rather  large  cycloid  scales,  which  are 
often  rough  with  spinous  points.  Mouth  small,  the  maxillaries  very 
short,  not  reaching  to  the  eye.  Eye  very  large.  Jaws  toothless;  an 
arched  series  of  minute  teeth  on  the  head  of  the  vomer  and  on  the  fore 
part  of  the  palatine ;  tongue  typically,  with  a  series  of  small  curved 
teeth  on  each  side.  Dorsal  fin  short,  in  advance  of  the  ventrals.  Cau- 
dal fin  deeply  forked.  Eggs  small.  Fishes  of  the  deep  waters  of  the 
North  Atlantic  and  Mediterranean,  never  entering  fresh  waters.  (Latin 
argentuniy  silver.) 

*  Scales  more  or  less  rough.     {Silus  Reiuhardt.*) 
4 §4.  A*  syrteuslum  Goode  &  Bean. 

Body  compressed.  Head  not  quite  twice  as  long  as  deep.  Snout 
nearly  3.}  in  head.  Insertion  of  dorsal  midway  between  snout  and  adi- 
l)Ose  fin ;  ventrals  under  last  ray  of  dorsal.  Scales  very  large,  cycloid, 
covered  with  minute  asperities;  a  median  row  of  scales  along  the  back 
and  the  belly.  Color  olivaceous ;  sides  silvery.  Head  4J;  depth  5^. 
B.  6;  D.  12;  A.  13;  V.  14;  scales  3-60-4.  L.  17  inches.  Sable  Lsland 
Bank,  in  deep  water. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1878,  2G1.) 

*  Reinhardt,«  Bemiirkn.  til  den  Skand.  Ichthyol.  11:  type  Salmo  sHas  Ascaniua, 
(From  the  Norwegian  name  Fas-Silj  said  to  mean  rongh  herring. ) 
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14JS.-IirPnAI.ON£:DBUS  Goode. 

(Ooode,  Proc.  U.  S.  Nat.  Mus.  1860,  iii,  483:  type  H,  clialifbeius  Goode.) 

Body  sub-terete,  cov^ered  with  adherent  rough-pectinate  or  ctenoid 
scales.  Mouth  rather  large,  the  maxillary  reaching  to  beyond  front  of 
orbit 5  lower  jaw  projecting.  Teeth  on  jaws,  small,  sharp;  tongue 
smooth.  Dorsal  in  front  of  ventrajs.  Otherwise  essentially  as  in  Argen- 
tina,.   Dee[)  sea.    {u<faXo^^  under  the  sea;  I'^sSpo^^  dweller.) 

485.  II.  chalybeiiis  Goode. 

Grayish,  mottled  with  brown;  scales  metallic  silvery.  Body  plump, 
terete.  Maxillsiry  broad  and  flattened  posteriorly,  extending  to  front 
of  pupil,  its  length  2^  in  head.  Interorbital  space  broad,  4  times  the 
diameter  of  eye.  Scales  arranged  in  regular  transverse  rows,  overlap- 
ping in  such  a  manner  as  to  resemble  oblique  plates  ou  the  sides.  Lat- 
eral line  prominent,  straight.  Insertion  of  dorsal  midway  between  pec- 
torals and  ventrals,  or  snout  and  adipose  fin;  pectorals  long;  ventrals 
under  middle  of  dorsal;  caudal  forked.  Head  4;  depth  4.  D.  11;  A. 
8;  P.  17  or  18;  V.  9  or  10;  Lat.  1.  52.  Deep  sea,  off  the  coast  of  Ehode 
Island. 

(Goodiji  Proc.  U.  S.  Nat.  Mus.  1830,  484.) 

140.— COREOOIVUS  LinnsDus. 

White-fish, 
(Art^di;  Linnseiis,  Syat.  Nat. :  type  Corcgonas  laveretiis  L.) 

Body  oblong  or  elongate,  compressed.  Head  more  or  less  conic,  com- 
pressed, the  form  of  the  snout  varying  considerably.  Mouth  small,  the 
maxillary  short,  not  extending  beyond  the  orbit,  with  a  well-developed 
supplemental  bone.  Teeth  extremely  minute,  if  i^resent.  Scales  mod- 
erate, thin,  cycloid,  rather  firm.  Dorsal  fin  moderate;  caudal  fin  deefTly 
forked;  anal  fin  somewhat  elongate;  ventrals  well  developed.  Pseudo- 
branchiffi  large.  Gill-rakers  varying  from  short  and  thickish  to  very 
long  and  slender.  Air-bladder  very  large.  Stomach  horseshoe-shaped, 
with  many  (about  100)  x)yloric  coeca.  Ova  small.  Species  about  40,  in- 
habiting the  clear  lakes  of  Northern  Europe,  Asia,  and  America,  in 
Arctic  regions  descending  to  the  sea.  Most  of  them  spawn  in  late  fall 
or  winter  near  the  shore,  at  other  seasons  often  frequenting  consider- 
able depths.  The  group,  as  here  defined,  includes  a  number  of  sections 
characterized  by  minor  modifications  of  structure,  some  of  which  have 
been  considered  as  genera.  It  seems  to  us  that  the  number  of  distinct 
species  has  been  overestimated  by  previous  writers,  and  that  the  geo- 
grai^hical  range  of  each  one  is  much  wider  than  has  hitherto  been 
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generally  supposed.  The  species  are  highly  valued  for  food,  the  flesh 
beuig  generally  pale  and  of  fine  flavor.  The  coloration  is  very  uni- 
form ;  bluish  olivaceous  above ;  the  sides  and  below  silvery,  {xo/jfirjy 
the  temples;  ywun^,  angle.) 

This  genus  may  be  subdivided  as  follows: 

•  Lower  jaw  included ;  prcmaxUlaries  bi-oad,  placed  vertically  or  the  lower  edge  tumod 

inward. 

tGill-rakers  short,  thickisli,  few  in  uurabor;  prcorbital  broad,  wider  than  pupil ; 

maxillary  sliort  and  rather  broad,  not  reaching  to  the  line  of  the  eye;  the 

small  8Ui»plcraentary  bono  mostly  narrow  and  sharply  elliptical ;  mouth  very 

small  (PnosoPlCM  Milner) couesi,  toilUamsoniy  qundtUuteraliSf  kennicotti, 

ft  Gill-rakers  numerous,  long,  and  slender;  prcorbital  long  and  narrow;  maxillary 
comparatively  long,  the  supplemental  bone  ovate.     (CoREGONUS.) 

t  Tongue  too: bless,  or  nearly  so ;  back  elevated clupeiformia. 

U  Tongue  with  about  three  series  of  small  teeth;  body  elongate,  compressed. 

labradoricus. 

ttt  Tongue  nearly  toothless;  back  not  elevated hoyu 

•*  Lower  jaw  projecting;  premaxillaries  narrow,  placed  more  or  less  horizontally. 

J  Body  elongate,  subfusifbrm;  scales  small,  uniform,  convex  behind  (Argyro- 

SOMCS  Agassiz) merki^  artediy  vigripinnis, 

$$  Body  short,  deep,  compressed,  shad-like;  curve  of  the  back  similar  to  that 
of  the  belly ;  scales  large,  larger  forwanls,  rather  clonely  imbricated,  the 
posterior  margin  little  convex  (Allosomus  Jordan) tiUlibce. 

•Lower  jaw  included;  premaxillaries  broad,  placed  vertically  or  tumod  inward. 
tGill-rakers  short,  thickish,  few  in  number;  prcorbital  broad,  wider  than  pupil; 
maxillary  short  and  rather  broad,  not  reaching  to  the  line  of  the  eye;  the 
small  supplementary  bono  mostly  narrow  and  sharply  elliptical;  mouth  very 
smaU.    (Prosopium  *  M'liner.) 

4§6.  €•  COUesi  'MilncT.— Chief  Mountain  TTIiite-fiHh, 

Head  narrowed  anteriorly,  the  snout  prolonged,  pig-like,  protruding 
beyond  the  mouth.  Maxillary  4  in  head,  barely  reaching  eye.  Sub- 
orbital and  supraorbital  wider  than  in  the  other  species.  Depth  41  in 
length  5  length  of  head  about  the  same ;  body  therefore  elongate,  not 
elevated  nor  much  compressed.  D.  12;  A.  10,*  scales  8-88-7.  Chief 
Mountain  Lake,  Montana,  a  tributary  of  the  Saskatchawan.  Very  close 
to  the  next,  if  really  different;  the  head  and  mouth  larger  in  the  single 
specimen  known. 

(Milner,  Kept.  U.  S.  Fish  Com.  1872-7.3,  83 :  Prosopium  couesi  Milner,  in  Jordan,  Man. 
Vert.  ed.  2,  3C2.) 

487.  C*  l¥lSlmuiSOiii  Girard. — Eocky  Mountain  White-fish, 

Body  oblong,  rather  deeper  than  in  C.  quadrilateraliSj  but  little  com- 
pressed. Head  shortish,  conic,  the  profile  more  abruptly  decurved 
than  in  the  others.  Snout  compressed  and  somewhat  pointed  at  tip, 
which  is  entirely  below  the  level  cf  the  eye.    Maxillary  short  and  very 

•  Milner,  in  Jordan  Man.  Vert.  ed.  2, 331:  typo  C.  quadrilateralis  Rich,  (irpoau'izelov, 
a  mask;  from  the  broad  prcorbital.) 
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broad,  reaching  just  about  to  the  anterior  margin  of  eye ;  therefore, 
apparently  longer  than  in  the  next,  owing  to  the  shortness  of  the  snout. 
Maxillary  contained  4  times  in  the  length  of  the  head ;  mandible  3  times. 
Mouth  inferior.  Eye  4|  in  head.  Adipose  tin  very  large,  extending 
behind  anal.  Depth  4 J  in  length ;  head  4§.  D.  11-14;  A.  11;  scaler 
8-74  to  88-7.  Gill-rakers  short  and  thick,  shorter  than  pupil ;  about 
16  below  the  angle.  Clear  streams  and  lakes  from  the  Kocky  Mount- 
ains to  the  Pacific;  abuHdant  in  the  Sierra  Nevada.  An  excellent 
food-fish;  variable. 

(Girard,  Proc.  Acad.  Nat.  Sci.  PhUa.  185G,  133;  Giiather,  vi.  187.) 

4§S«  €•  quadrilateraBls  Kichardsoii. — Pilot-fish;  Menomonee  Whitc-fi^h;  Shad 
Waiter;  Itound-fish, 

Body  elongate,  not  elevated  nor  much  compressed,  the  back  rather 
broad,  the  form  more  terete  than  in  any  of  the  other  species.  Mouth 
very  small  and  narrow,  inferior,  the  broad  maxillary  not  reaching  to 
opposite  the  eye,  5.^  in  head.  Head  long,  the  snout  compressed  and 
bluntly  pointed,  its  tip  not  below  level  of  eye;  profile  not  strongly  de- 
curved.  Preorbital  wider  than  pupil.  Mandible  originjiting  under  mid- 
dle of  eye,  3^  in  head.  Adipose  fin  small.  Gill-rakers  short  and  stoutish, 
but  rather  longer  than  in  C.  wMliamsoni.  Head  5  in  length ;  depth  4 J. 
D.  11;  A.  10;  scales  9-80  to  90-8.  Color  dark  bluish  above,  silvery 
below.  Lakes  of  Xew  Hampshire,  Upper  Great  Lakes,  northwestward 
to  Alaska ;  abundant  in  cold,  deep  waters. 

(Richardson,  Franklin's  Jouni.  1823,  714;  GUntber,  vi,  176:  Coregonus  novw-anglice 
Prescott,  Aiucr.  Joiirn.  Sci.  Arts  xi,  342,  1831:  Coregonus  novw-angliw  GUuther,  vi,  IbG.) 

499.  C.  kennicottl  Milner,  MSS.  sp.  nov. 

Body  oblong,  elliptical,  the  back  not  greatly  elevated.  Head  very 
short  and  deep,  the  snout  bluntly  deeurved  and  not  projecting,  the 
depth  of  the  head  at  the  nape  greater  than  the  distance  from  the  end  of 
the  snout  to  the  opercular  margin.  Mouth  not  inferior,  the  jaws  almost 
equal ;  maxillary  extremely  short  and  broad,  not  quite  reaching  to  the 
eye,  its  length  5J  in  head,  its  supplemental  bone  broad-ovate,  broader 
than  in  clupeiformis.  Gill  rakers  as  in  C.  quadrilateralis.  Preorbital 
rather  broad.  Color  pale,  as  in  clupeiformis.  Head  5J  in  length.  D. 
11;  A.  13;  scales  10-90-10.  Types  Nos.  8971  and  9600  of  the  United 
States  National  Museum  from  Fort  Good  Hope,  British  America,  and 
Yucon  Eiver,  Alaska,  respectively.  A  strongly  marked  species,  well 
distinguished  among  the  American  forms  by  the  very  obtuse  head,  but 
perhaps  identical  with  some  Siberian  species. 
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ft  Gill-rakers  numerous,  longhand  slender;  preorbital  long  and  narrow;  mamillaries 
comparatively  long;  the  supplemental  bone  ovate,  rather  broad.    {Coregohus.) 
t  Tongue  toothless,  or  nearly  so;  back  elevated. 

490.  €•  cBupeiformls  (Mitch.)  'MXIugt.— Common  White-fish. 

Body  obloug,  compressed,  always  more  or  less  elevated,  and  becoming 
notably  so  in  the  adult.  Head  comparatively  small  and  short,  the  snout 
bluntish,  obliquely  truncated  j  tip  of  snout  on  level  of  lower  edge  of 
pupil;  width  of  preorbital  less  than  half- that  of  pupil.  Maxillary 
reaching  past  front  of  orbit,  about  4  in  head.  Eye  large,  4-5  in  head. 
Gill-rakers  moderate,  §  diameter  of  eye,  about  20  below  the  angle. 
Color  olivaceous  above;  sides  white,  but  not  silvery;  lower  fins  some- 
times dusky.  Head  5;  depth  3-4.  D.  11;  A.  11;  scales  8-74-9.  L.  20 
inches.  Great  Lakes  and  northward;  the  best  known  and  most  highly 
valued  of  the  American  white-fishes.  This  species,  like  others  of  wide 
distribution,  is  subject  to  considerable  variations,  dependent  on  food, 
waters,  etc.    Feeds  on  minute  organisms. 

(Salmo  clupeiformia  Mitchill,  Amer.  Month.  Mag.  ii,  321,  1818:  Coregonm  albus  Le 
Sueur,  Journ.  Acad.  Nat.  Sci.  Phila.  i,  231, 1818 :  Coregonue  albus  Giiuther,  vi,  184,  and 
of  authors  generally:  Coregonus  ricltardsoni  GUnther,  vi,  185:  Coregonus  sapidissimiis 
GUnther,  vi,  186:  Coi'sgonus  latior  Gunther,  vi,  186:  Coregonus  otsego,  the  "  Otsego  Lake 
Bass",  DeVTitt  Clinton  Med".  &  Phil.  Register,  iii,  188.) 

tt  Tongue  with  about  three  series  of  small  teeth ;  body  elongate,  compressed. 

491«  C«  labradorlcus  Rich. — ^^  Whiting^^;  Muequaw  River  White  fish. 

Body  rather  elongate,  compressed,  the  back  not  elevated.  Head 
rather  long  and  slender,  compress3d.  Mouth  rather  small,  the  jaws 
equal,  the  maxillary  reaching  to  the  front  of  the  pupil.  Maxillary 
bone  broad,  rather  short,  its  supplementary  piece  ovate.  Mandible 
reaching  middle  of  eye.  Eye  large,  4|  in  head.  Supraorbital  bone 
narrow.  Gill-rakers  rather  long.  Bluish  black  above,  silvery  below; 
scales  with  dark  punctulations ;  fins  all  dusky.  Dorsal  fin  high  in 
front,  the  last  rays  short.  Head  4§;  depth  4 J.  D.  11  j  A.  11;  scales 
9-80-8.  L.  12  inches.  Great  Lake  region  to  the  lakes  of  the  Adi- 
rondacks  and  White  Mountains,  and  northeastward ;  generally  abun- 
dant in  cold,  clear  lakes. 

(Richardson,  Fauna  Bor.-Amer.  iii,  205, 1836;  GUnther,  vi,  176:  Coregonus  neo/ian- 
taniensis  Prescott,  Amer.  Journ.  Sci.  Arts,  xi,  342, 1851.) 

ttt  Tongue  nearly  toothless ;  back  not  elevated. 

492.  C.  hoyi  (Gill)  Jordan. — Lake  Moon-eye;  Cisco  of  Lake  Michigan. 

Body  rather  elongate,  compressed,  the  back  somewhat  elevated. 
Head  rather  long,  in  form  intermediate  between  Coregonm  and  Argyro- 
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somm.  Mouth  rather  large,  terminal,  the  lower  jaw  evidently  shorter 
than  upper,  even  when  the  mouth  is  open;  tip  of  muzzle  rather  bluntly 
truncate;  maxillary  reaching  to  opposite  middle  of  pupil,  about  3  in 
head ;  mandible  extending  to  posterior  margin  of  pupil.  Supraorbital 
and  preorbital  narrow.  Eye  very  large,  3J  in  head.  Tongue  with 
traces  of  teeth.  Gill-rakers  slender,  about  25  below  the  angle,  rather 
long,  nearly  as  long  as  eye.  Pseudobranchiae  very  large.  Fins  low; 
free  margin  of  dorsal  very  oblique.  Color  bluish  above,  sides  and  be- 
low rich  silvery,  brighter  than  in  any  other  of  our  Coregonij  much  as  in 
Hyodon  and  Albula.  Lateral  line  almost  straight.  Head  4J ;  depth  45. 
D.  10;  A.  10 ;  scales  7-75-7.  L.  12  inches.  Deep  waters  of  Lake  Mich- 
igan, Lake  Ontario,  and  neighboring  lakes;  the  smallest  and  hand- 
somest of  our  Coregoni.  It  is  intermediate  in  its  relations  between  the 
typical  Coregoni  and  Argyroaomus. 

(Argyrosomus  hoyi  (Gill,  MSS.)  Milner,  Rept.  U.  8.  Fish  Com.  1872-73,  86,  1874; 
Jordan,  Man.  Vert.  ed.  2,  275.) 

••Lower  jaw  projoctiug;  premaxiUaries  narrow,  placed  more  or  less  horizontally. 
$Body  elongate,  subfusiform;  scales  small,  uniform,  convex  behind.    (Argyro^ 
8omu8  Agassiz.*) 

493.  C.  merki  Gthr. 

Steel-bluish  above,  with  many  dark  points;  belly  white;  dorsal  and 
caudal  mostly  blackish ;  pectorals  and  ventrals  tipped  with  black ;  eye 
blackish,  the  iris  silvery.  Body  rather  elongate,  comt)ressed.  Form 
of  mouth  a«  in  C.  artedij  the  lower  jaw  considerably  projecting ;  max- 
illary broad,  with  rather  broad  supplemental  bone,  three  times  as  long 
as  wide,  extending  to  middle  of  the  very  large  eye,  its  length  3  in  head; 
preorbital  extremely  narrow.  Length  of  mandible  somewhat  more  than 
least  depth  of  tail.  Teeth  none,  or  reduced  to  minute  asperities  on 
the  tongue.  Gill-rakers  numerous,  very  long  and  slender.  Dorsal 
very  high,  much  higher  than  long,  its  last  rays  rapidly  shortened,  the 
first  rays  twice  the  length  of  base  of  fin;  insertion  of  dorsal  midway 
between  snont  and  middle  of  adipose  fin.  Caudal  large,  well  forked; 
anal  small;  ventral  inserted  under  middle  of  dorsal,  very  long,  ^  length 
of  head;  pectoral  the  same  length.  Scales  as  in  C.  artedi.  Head  5; 
depth  5§.  Eye  3  in  head.  D.  11;  A.  14;  V.ll;  scales  7-80-8.  Behr- 
ing's  Sea  to  the  north  shore  of  Siberia,  ascending  rivg:s ;  lately  obtained 
by  Dr.  Bean  in  Alaska. 

(Salmo  chipeoides  Pallas,  Zoogr.  Ross.  Asiat.  iii,  410;  not  Coregonus  clupeoides  La- 
c6pMe;  Giinther,  vi,  195.) 

*  Agassiz,  Lake  Superior,  150,  339 :  type  Coregonus  clupcifomiis  DcKay,  not  of 
Mitchill,  =  C'or*?(7onii«  artedi  Le  Sueur.    {ctpyvpo?j  silver;  6dJM<x,  body.) 
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494«  C«  artedi  Le  Sueur. — Lake  Herring;  Cisco;  Michigan  Ilerring, 

Body  elongate,  compressed,  not  elevated.  Head  compressed,  rather 
pointed.  Mouth  rather  large,  the  maxillary  reaching  about  to  the 
middle  of  the  pupil,  about  3J  in  head ;  the  mandible  2\  in  head.  Pre- 
orbital  bone  long  and  blender;  suborbital  broad ;  supraorbital  nearly 
as  long  as  eye,  about  4  times  as  long  as  broad.  Eye  4-5  in  head. 
Gill-rakers  very  long  and  slender,  as  in  Clupeaj  as  long  as  eye,  25-30 
below  the  angle.  Bluish  black  or  greenish  above;  sides  silvery;  scales 
with  dark  specks.  Fins  mostly  pale,  the  lower  dusky  tinged.  Head 
4J;  depth  4 J.  D.  10;  A.  12;  scales  8-75  to  90-7.  L.  12  inches.  Great 
Lakes  and  northward  to  Alaska  and  Labrador;  very  abundant,  usually 
frequenting  shallow  waters.  In  numerous  small  lakes  in  Indiana  and 
Wisconsin  (Geneva,  Tippecanoe,  Oconomow^c,  etc.)  is  the  modified  var. 
sisco  (Argyrosomm  sisco  Jordan,  Amer.  Nat.  1875,  136),  which  lives  in 
the  deep  waters,  coming  into  shallower  waters  to  spawn  in  December. 

{Coregonus^'tedilje  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  1,231, 1818:  Coregonus  clupei- 
formis  Giinthttr,  vi,  193,  and  of  nearly  all  authors,  but  not  Salmo  clupeiformis  of  Mitch- 
ill:  Saltno  {Coregonus)  harengus  Richardson,  Fauna  Bor.-Amer.  ili,  210:  Salmo  (Corego^ 
nu8)  lucidus  Kichardson,  Fauna  Bor.-Amer.  iii,  207:  Coregonua  lucidue  Gttnther,  vi,  199: 
Coregonus  harengue  GUuther,  vi,  199.) 

495.  C.  nigrripinnis  (Gill)  Jot,— Blue-fin;  Black-fin. 

Body  stout,  fusiform,  compressed.  Head  stout.  Mouth  large,  the 
lower  jaw  projecting.  Eye  rather  large,  longer  than  sribut,  about  4 
in  head.  Teeth  very  minute,  but  appreciable  on  premaxillaries  and 
tongue.  Gill-rakers  very  numerous,  long  and  slender.  Color  dark 
bluish  above;  sides  silvery,  with  dark  punctulations;  fins  all  blue- 
black.  Head  4J;  depth  3f.  D.  10;  A.  12;  scales  9-88-7.  L.  18 
inches.  Deep  waters  of  Lake  Michigan ;  locally  abundant.  Larger 
than  most  of  the  other  Coregoni.    Known  at  once  by  the  black  fins. 

{ArgyroHomns  nigripinnie  (Gill,  MSS.)  Milner,  Kept.  U.  S.  Fish  Com.  1872-73,  87, 
1875;  Jordan,  Man.  Vert.  275.) 

5$  Body  short,  deep,  compressed,  shad-like;  curve  of  the  hack  similar  to  that  of  the 
belly;  scales  large,  notably  larger  forwards,  rather  closely  imbricated,  the 
posterior  margin  little  convex.    (Allosomue  Jordan.*) 

496.  C.  talUbee  Rich.— lHWi&re;  "Mongrel  White  Fish^. 

Body  short,  deep,  compressed,  shad-like,  the  dorsal  and  ventral 
curves  similar.  Caudal  i)eduncle  short  and  deep.  Head  conic,  com- 
pressed, much  as  in  C.  nigripinnis.    Mouth  large,  the  maxillary  as  long 

•Jordan,  Man.  Vert.  ed.  2,  1878,  331:  type  Coregonus  tuUibee  Rich.  (oAAof,  other, 
difTerent;  d^^a,  body.) 
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as  the  eye,  extending  past  the  front  of  the  pui>il,  its  supplemental  bone 

narrowly  ovate^  with  prolonged  joint;  jaws  equal  when  closed.    Eyo 

large,  as  long  as  snout,  4 J  in  head.    Preorbital  narrow;  supraorbital 

elongate,  rectangular.     Scales  anteriorly  considerably  enlarged,  their 

diameter  half  larger  than  the  diameter  of  those  t)n  the  caudal  peduncle. 

Color  bluish  above;  sides  w^ite,  punctate  with  fine  dots;  each  scale 

with  a  silvery  area,  these  forming    a  series  of  distinct  longitudinal 

stripes.    Head  4;  depth  3.    D.  11;  A.  11;  scales  8-74-7.    L.  18  inches. 

Great  Lakes  and  northward.    A  handsome  and  well-marked  species. 

(Salmo  {Coregonus)  tullibee  Rich.  Famia  Bor.-Amer.  iii,  201,  183G;  Gttnther,  vi,  199: 
Argyrosomus  (u/iitcc  Jordan,  Man.  Vert.  3C1.) 

147.— THTMAIiliUS  Cuvier. 
Oraylings. 

(Cuvier,  R^gne  Aiiim.  ed.  2,  ii,  1829:  type  Salmo  thymallus  L.) 

Body  oblong,  compressed,  little  elevated.  Head  rather  short.  Mouth 
moderate,  terminal,  the  short  maxillary  extending  past  the  middle  of  the 
large  eye,  but  not  to  its  posterior  margin.  Teeth  slender  and  sparse  on 
the  maxillaries,  premaxillaries,  and  lower  jaw;  vomer  short,  with  a 
small  patch  of  teeth;  teeth  on  the  palatines;  tongue  toothless,  or 
nearly  so.  Gill-openings  wide.  Branchiostegals  7  or  8.  Gill-rakers 
short  and  rather  stiff.  Suborbital  and  preorbital  bones  narrow. 
Scales  small  and  loose,  75-100  in  the  course  of  the  lateral  line.  Dorsal 
fin  very  long  and  high,  mostly  in  advance  of  the  ventrals,  of  about  20 
rays;  adipose  fin  small;  caudal  fin  forked;  anal  fin  small,  of  10-15 
rays.  Coloration  brilliant,  the  dorsal  with  red  or  blue  spots.  Pseu- 
dobranchijB  well  developed.  Air-bladder  very  large.  Pyloric  append- 
ages about  15.  Beautiful  fishes  of  the  fresh  watei*s  of  northern  regions. 
{OoiiakXoqj  the  Greek  name  of  the  Grayling,  the  fish  having  the  odor  of 
thyme — Ou/ao<;.) 

497*  T.  siffiiifer  Richardson. — American  Chrayling, 

Body  elongate,  compressed,  highest  under  the  anterior  portion  of  the 
dorsal.  Head  rather  short,  subconic,  compressed,  its  upper  outline  con- 
tinuous with  anterior  curve  of  the  back.  Mouth  moderate,  the  maxil- 
lary extending  to  below  the  middle  of  the  eye;  jaws  about  equal. 
Tongue,  in  the  young,  with  teeth  which  are  usually  absent  in  the  adult. 
Eye  quite  large,  about  3  in  head,  rather  longer  than  snout,  about  equal 
to  the  interorbital  space.    Scales  moderate,  easily  detached.    Lateral 
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line  nearly  straiglit.  A  small  bare  space  behind  isthmus.  Dorsal  fin 
long  and  high,  its  length  rather  greater  than  the  depth  of  body,  its 
height  varying,  greatest  in  the  males;  adipose  fin  rather  small;  anal 
fin  small.  Gill-rakers  slender,  short,  about  11  below  the  angle.  Color- 
ation brilliant,  (in  var.  tricolor)  purplish  gray;  young  silver^';  sides  of 
head  with  bright  bluish  and  bronze  reflections;  sides  of  body  with 
small,  black,  irregular  spots,  most  numerous  posteriorly  in  young  speci- 
mens; ventral  fins  ornate,  dusky,  with  diagonal  rose-colored  lines;  dor- 
sal with  a  black  line  along  its  base,  then  a  rose-colored  one,  then  a 
blackish  one,  then  rose-colored,  blackish,  and  rose-colored,  the  last 
stripe  continued  as  a  row  of  spots;  abo\e  these  is  a  row  of  dusky-green 
spots,  then  a  row  of  minute  rose-colored  spots,  then  a  broad  dusky  area, 
the  middle  part  of  the  fin  tipped  with  rose ;  anal  and  adipose  fins  dusky ; 
central  rays  of  caudal  pink,  outer  rays  dusky.  Head  4^;  depth  4§. 
D.  20;  A.  11;  scales  8-90-9.  L.  18  inches.  Northern  Michigan  to 
Montana,  northward  to  Alaska  and  the  Arctic  Ocean;  abounding  in 
clear,  cold  streams  in  suitable  locations.  Professor  Milner  (Kept.  U.  S. 
Fish  Com.  1872-73,  740,  et  seq,)  recognizes  three  distinct  species,  which 
seem  to  us  rather  as  varieties  of  one  species.    These  are — 

Var.  signifler  Rich. 

From  British  America  and  Alaska.  Has  the  scales  smaller,  (Lat.  1. 
98),  the  maxillary  shorter,  and  the  head  rather  less  than  one-fifth  the 
length ;  the  dorsal  rays  are  perhaps  more  numerous,  and  the  fin  in  the 
males  much  higher. 

{Coregonus  signifer  Rich.  Franklin's  Joum.  1823,  711:  Salmo  (Tkymallus)  aignifer 
Rich.  Fauna  Bor.-Amer.  iii,  190;  GUnther,  vi,  202;  Milner,  Rept.  U.  S.  Fish  Com. 
1872-73,  738.) 

Var.  tricolor  Cope. — Michigan  Grayling, 

From  various  streams  in  the  northern  part  of  the  southern  peninsula 
of  Michigan.  Has  a  longer  head  than  the  preceding,  forming  a  little 
more  than  one-fifth  the  length,  and  the  scales  larger,  90-93  in  the  lat- 
eral line. 

iThymallita  tricolor  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,80:  Thymallus  tricolor 
GUnther,  vi,  201 :  Thymallus  tricolor  Milner,  Rept.  U.  S.  Fish.  Com.  1872-73,  739,  and 
of  late  writers  on  angling  generally.) 

Tar.  moatanas  Milner. — Montana  Grayling. 

From  the  headwaters  of  the  Missouri.  Similar  to  tricolor ,  but  has  the 
body  deeper,  the  depth  being  about  4J  in  the  length. 

{Thymdllua  mantanua  Milner,  Rept.  U.  S.  Fish  Com.  1872-73,  741,  1874.) 
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y  14§.— ST£]VODUS  Richardson. 

Inconnus, 
{Ludoirutta  GUnther.) 
(Richardson:  type  Salmo  mackenzii  Rich.) 

Body  rather  elongate,  little  compressed.  Head  long,  the  cleft  of  the 
mouth  wide.  Maxillary  long,  broad,  lanceolate,  extending  far  backward, 
lower  jaw  projecting  much  beyond  the  upper.  Dentition  very  feeble, 
the  teeth  extremely  small  5  maxillary  toothless  5  vomer,  palatines,  and 
tongue  with  narrow  bands  of  minute  villiform  teeth.  Gill-rakers  rigid, 
awl-shaped,  rough  interiorly.  Branchiostegals  10.  Pyloric  coeca  in 
great  number.  Dorsal  fin  moderate,  over  ventrals;  anal  rather  long; 
caudal  forked.  Scales  moderate.  Coloration  silvery.  Migratory  trout 
of  large  size,  inhabiting  the  streams  of  Arctic  America  and  Asia. 
(<rr/vo^,  narrow;  ddobz,  tooth.) 

498.  S.  mackenzii  Richardson. — Inconnu. 

Body  elongate,  subterete.    Head  long  and  compressed,  with  flattened 

vertex.    Eye  moderate.     Preopercle  much  curved.     Dorsal  fin  nearer 

caudal  than  snout.     Bluish  above;  sides  silvery,  as  in  the  Coregoni. 

Head  3 J.    B.  10;  D.  13;  A.  15;  scales  11-106-10.     Mackenzie's  Kiver 

and  its  tributaries. 

(Salmo  mackenzii  Richardson,  Franklin^s  Journ.  1823,  707 :  Lucioirutta  mackenziei 
GUnther,  vi,  164.) 

149.— ON€OBHiriV€HUS  Suckley. 
Facific  Salmons. 
(Sackley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  18G1,  312:  type  Salmo  scouleri  Rich.) 

Body  elongate,  subfusiform  or  compressed.  Mouth  wide,  the  maxil* 
lary  long,  lanceolate,  usually  extending  beyond  the  eye;  jaws  with 
moderate  teeth,  which  become  in  the  adult  male  enormously  enlarged 
in  front.  Vomer  long  and  narrow,  flat,  with  a  series  of  teeth  both  on  the 
head  and  the  shaft,  the  latter  series  comparatively  short  and  weak ; 
palatines  with  a  series  of  teeth;  tongue  with  a  marginal  series  on  each 
side;  teeth  on  vomer  and  tongue  often  lost  with  age;  no  teeth  on  the 
hyoid  bone.  Branchiostegals  more  or  less  increased  in  number.  Scales 
moderate  or  small.  Dorsal  fin  moderate;  anal  fin  comparatively  elon- 
gate, of  14-20  rays.  Pyloric  appendages  in  increased  number.  Gill- 
rakers  rather  numerous.  Ova  large.  Sexual  peculiarities  very  strongly 
developed;  the  snout  in  the  adult  males  in  summer  and  fall  greatly 
distorted ;  the  premaxillaries  prolonged,  hooking  over  the  lower  jaw, 
which  in  turn  is  greatly  elongate  and  somewhat  hooked  at  tip;  the 
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teeth  on  these  bones  also  greatly  enlarged.  The  body  becomes  deep 
and  compressed ;  a  fleshy  hump  is  developed  before  the  dorsal  fln^  and 
the  scales  of  the  back  become  imbedded  in  the  flesh.  The  flesh,  which 
is  red  and  rich  in  spring,  becomes  dry  and  poor.  Salmon^  mostly  of 
large  size,  ascending  the  rivers  tributary  to  the  North  Pacific  in  North 
America  and  Asia,  spawning  in  the  fall.  Only  five  species  are  certainly 
known,  (^^xoc,  hook;  fioyxo^^  snout.) 
The  species  may  be  divided  as  follows : 

•  GiU-rakers  comparatively  short  and  few  (20  to  25  in  nnmber). 

a.  Scales  yery  small,  more  than  200  in  a  longitudinal  series gorhwcha. 

aa.  Scales  medium,  about  145  (138-155)  in  a  longitudinal  series;  pyloric  ccBca  about 
150. 

5.  Anal  rays  13  or  14 ;  black  spots  small  or  obsolete. ;  B.  13-14 Iceta* 

hh.  Anal  rays  about  16;  back  and  upper  fins  with  black  spots;  B.  15-19.. c^ouid^. 
aaa.  Scales  comparatively  large,  about  130  (125-135)  in  a  longitudinal  series ;  pyloric 

ccBca  50-80 '. kiiuick. 

••Gill-rakers  comparatively  long  and  numerous  (30-40  in  number);  scales  largo;  lat. 
L  about  130 nerka, 

•Gin-rakers  comparatively  short  and  few  (20-25  in  number), 
a.  Scales  very  small,  more  than  200  in  a  longitudinal  series. 

493*  0«  iTOrbasclia  (Walb.)  GiU  &  Jordan.— ^iimp&ocA;  Salmon;  Haddo;  Solia; 
Garhuscha;  Dog  8alm<m  (Alaska). 

Color  bluish ;   sides  silvery ;  back  posteriorly,  adipose  fin,  and  tail 

with  numerous  black  spots ;  fall  males  red,  more  or  less  blotched  with 

brownish.    Body  rather  slender,  in  the  female  plump  and  symmetrical, 

in  the  fall  males  very  thin  and  compressed,  with  the  fleshy  dorsal 

hump  much  developed  and  the  jaws  much  elongated,  strongly  hooked, 

and  with  extravagant  canines  in  front.    Ventral  appendage  half  the 

length  of  the  fin.    B.  11-12.    Gill-rakers  13  + 15.    A.  (developed  rays) 

15;   D.  11;  scales  215  (210-240),  those  of  the  lateral  line  larger,  170. 

Pyloric  coeca  very  slender,  about  180.    Weight  3-6  pounds.     Pacific 

coast  and  rivers  of  Korth  America  and  Asia  from  Oregon  northward; 

not  rare;  occasionally  taken  in  the  Sacramento.     Known  at  once  by 

the  very  small  size  of  the  scales. 

(Salmo  gorhuscha  Walbanm,  Artedi  Pise.  1792,  69:  SalmoproteuB  Pallas^  Zoogr.  Boss. 
Asiat.  iiiy  376 :  Salmo  gibber  Bloch  Sc  Schneider,  409:  OnoorhpidkuB  proieus  GUnther,  vi, 
157 :  Salmo  proteus  Suckley,  Monogr.  Salmo,  97 ;  Jordan,  Ptoc.  U.  8.  Nat.  Mns.  i,  71, 
1878:  Salmo  acouleri  Rich.  Fauna  Bor.-Amer.  iii,  158.  Oncorhynchus  eoouleri  GUnther, 
vi,  158.) 

aa.  Scales  medium,  about  145  (138-155)  in  a  longitudinal  series ;  pyloric  coeca  about  150. 
h.  Anal  rays  13  or  14 ;  black  spots  small  or  obsolete. 

500.  O.  keta  (Walbanm)  Gill  &  Jordath— Do^  Salmon;  Hay-lco;  Le  Kai  Salmon, 

Dusky  above;  sides  paler,  little  lustrous;  back  and  sides  with  no 
BulL  Nat.  Ms.  No.  16 ^20 
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defined  spots^  but  only  fine  specMings,  which  are  often  entirely  obso- 
lete; head  dusky^  scarcely  any  metallic  lustre  on  head  or  tail;  caudal 
dusky,  plain,  or  very  finely  maculate,  its  edge  usually  distinctly  black- 
ish; fins  all  mostly  blackish,  especially  in  males;  breeding  males  generally 
blackish  above,  with  sides  brick-red,  often  barred  or  mottled.  General 
form  of  the  Quinnat,but  the  head  proportionately  longer,  more  depressed 
and  pike-like ;  the  preopercle  more  broadly  convex  behind,  and  the  max- 
illary extending  considerably  beyond  eye.  Gill-rakers  few,  coarse,  and 
stout,  as  in  the  Quinnat.  Accessory  pectoral  scale  short,  not  half  the 
length  of  fin.  Head  4;  depth  4.  D.  9;  A.  13-14;  scales  about  28-150- 
30;  B,  13  or  14,  rather  broad;  gill-rakers  9  -f  15;  pyloric  coeca  140-185; 
weight  about  12  pounds.  San  Francisco  to  Kamtschatka,  ascending  all 
streams  in  the  fall,  and  spawning  at  no  great  distance  from  the  sea; 
abundant  in  Behring'a  Straits.  At  the  time  of  its  run  the  males  of  this 
species  are  much  distorted  and  the  flesh  has  little  value. 

(Salmo  heta  vel  Kaifko  Walbanm,  Artedi  Pise.,  1792, 72:  Salmo  keta  vel  Kaifko  Blooh 
&  Schneider,  1601, 407:  Salmo  lagocephalu»  Pallas,  Zoogr.  Ross.  Asiat.  iii,  372, 1811-'31 : 
Salmo  oanU  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  T.  1858,  9,  and  Monogr.  Salmo,  101:  On- 
oorhgnohua  lagocephalua  GUnther,  yi,  161.) 

hb.  Anal  rays  about  16 ;  back  and  upper  fins  with  black  spots. 

501.  O.  C^OwdehB,(Wa}h.)  J,  ^Q.-^Quinnat  Salmon;  Mng  Salmon;  Columhia  Sal- 
mon; Sacramento  Salmon;  Chinnook  Salmon ;  Tyee  Salmon;  Fall  Salmon  (male) ; 
Spring  Salmon;  Winter  Salmon;  Saw-kwey;  Chouicha, 

Color  dusky  above,  often  tinged  with  olivaceous  or  bluish^  sides  and 
below  silvery;  head  dark  slaty,  usually  darker  than  the  body  and  little 
spotted;  back^  dorsal  fln,  and  tail  usually  profusely  covered  with  round 
black  spots  (these  are  sometimes  few,  but  very  rarely  altogether  want- 
ing); sides  of  head  and  caudal  flu  with  a  peculiar  metallic  tin-colored 
lustre;  male,  about  the  spawning  season  (October)  blackish,  more  or 
less  tinged  or  blotched  with  dull  red.  Head  conic,  rather  pointed 
in  the  females  and  spring  males.  Maxillary  rather  slender,  the  small 
eye  behind  its  middle.  Teeth  small,  longer  on  sides  of  lower  jaw  than 
in  flront;  vomerine  teeth  very  few  and  weak,  disappearing  in  the  males. 
In  the  males  in  late  summer  and  fall,  the  jaws  become  elongate  and 
distorted,  and  the  anterior  teeth  much  enlarged,  as  in  the  related  spe- 
cies. The  body  then  becomes  deeper,  more  compressed,  and  arched 
at  the  shoulders,  and  the  color  nearly  black.  Preopercle  and  op- 
ercle  strongly  convex.  Body  comparatively  robust,  its  depth  greatest 
near  its  middle.  Yentrals  inserted  behind  middle  of  dorsal,  ventral 
appendage  half  the  length  of  the^fin ;  caudal,  as  usual  in  this  genus, 
strongly  forked,  on  a  rather  slender  caudal  peduncle.    Flesh  red  and 
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rich  in  spring,  becoming  paler  in  the  fh.U  as  the  spawning  season 
approaches.  Head  4 ;  depth  4  B.  15-16  to  18-19,  the  number  on  the 
two  sides  always  nnlike.  D.  11;  A.  16.  Oill-rakers  usually  9+14 
(».  e.j  9  above  the  angle  and  14  below).  Pyloric  co&ca  140-185.  Scales 
usually  27-146-29,  the  number  in  a  longitudinal  series  varying  ttom 
140-155,  and  in  California  specimens  occasionally  as  low  as  135.  Yerte- 
br»  W.  L.  36  inches.  Usual  weight  in  the  Columbia  Eiver  22  pounds, 
elsewhere  16-18  pounds,  but  individuals  of  70-100  pounds  have  been 
taken.  Ventura  Biver  to  Alaska  and  Northern  China,  ascending  all 
large  streams;  especially  abundant  in  the  Columbia  and  Sacramento 
Eivers,  where  it  is  the  principal  salmon.  Upwards  of  30,000,000  pounds 
are  now  taken  yearly  in  the  Columbia  Biver.  It  ascends  the  large 
streams  in  spring  and  summer,  moving  up,  without  feeding,  until  the 
spawning  season,  by  which  time  many  of  those  which  started  first  may 
have  travelled  more  than  a  thousand  miles.  After  spawning,  most  or 
all  of  those  which  have  reached  the  upper  waters  i>eri8h  from  ex- 
haustion. It  is  by  far  the  most  valuable  of  our  salmon.  It  has  lately 
been  introduced  into  many  eastern  streams. 

{Salmo  Uhawgtscha*  Walbaam,  Artedi  Pise.  1792,  71 :  Salmo  orimtalit  Pallas,  Zoogr. 
Ross.  Asiat.  iii,  367,  1811-^31:  Salmo  quinnat  Rich.  Fauna  Bor.-Amer.  iii,  219,  and  of 
writers  generally:  Oncarhynohue  quinnat  GOuther,  vi,  156:  Onoorkynokut  orientalis 
GUnther,  vi,  159 :  Onoorhynckua  quinnat  Jordan,  Proo.  U.  S.  Nat.  Mns.  1,  69 :  Fario 
argyreus  Girard,  Acad.  Nat.  Sci.  Phila.  1856,  218:  Salmo  quinnaiy  oonftu0n*n^,  and 
argyreua  Suckley,  Monogr.  Salmo,  105, 109, 110:  Salmo  taohawytscJia  Blooh  &  Schneider, 
1801, 407.) 

aaa.  Scales  comparatively  l:irge,  about  130  (125-135)  in  a  longitudinal  series;  pyloric 
cceca  50-80. 

509.  O.  kisatcll  (Walb.)  Jor.  &  Gilb.— Silver  Salmon;  Kiautoh;  Skowitz;  Hoopid 
Salmon;  Coko  Salmon;  BielayaMyha, 

Bluish  green;  sides  silvery,  with  dark  punctulations;  no  spots  except 
a  few  rather  obscure  on  top  of  head,  back,  dorsal  fin,  adix>ose  fin,  and 
the  rudimentary  upper  rays  of  the  caudal;  rest  of  the  caudal  fin  un- 
spotted; pectorals  dusky  tinged;  anal  with  dusky  edging;  sides  of  head 
without  the  dark  coloration  seen  in  the  Quinnat;  males  mostly  red  in 
fall,  and  with  the  usual  changes  of  form.  Body  rather  elongate,  com- 
pressed. Head  short,  exactly  conical,  terminating  in  a  bluntly  pointed 
snout,  which  is  longer  and  broader  than  the  lower  jaw.  Head  shorter 
than  in  a  young  Quinnat  of  the  same  size.  Interorbital  space  broad 
and  strongly  convex.  Opercle  and  preopercle  strongly  convex  behind ; 
the  preopercle  very  broad,  with  the  lower  limb  little  developed.    Cheeks 

*  A  barbarous  spelling  of  the  word  **ckotUcka"  which  we  have  thought  proper  to 
■ImpUfy. 
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broad.  Eye  quite  small,  Dauch  smaller  than  in  young  Quinnat  of  the 
same  size.  Suborbital  very  narrow,  with  a  row  of  mucous  pores  along 
its  surface.  Maxillary  slender  and  narrow,  but  extendingit  somewhat 
beyond  the  eye.  Teeth  very  few  and  small,  only  two  or  three  on  the 
vomer;  those  on  tongue  very  feeble.  Gill-rakers  10  +  13,  rather  long 
and  slender,  nearly  as  long  as  eye,  toothed.  Fins  small.  Pectorals 
and  ventrals  short,  the  ventral  appendage  three-fifths  the  length  of  the 
fin;  caudal  strongly  forked,  on  a  slender  peduncle.  Head  4;  depth  4. 
B.  13-14.  Pyloric  coeca  very  few  and  large,  63  (46-80);  scales  25-127— 
29.  D.  10;  A.  13-14  (developed  xays).  L.  15  inches.  Weight  3-S 
X)ounds.  A  small  salmon,  ascending  streams  in  the  fall  to  no  great  dis- 
tance.   Abundant  from  San  Francisco  northward. 

(Salmo  hiautch  Walbaum,  A.rtedi  Pise.  1792,  70:  Salmo  hysutsch  Bloch  &  Schneider, 
1801,  407:  Salmo  sanguinolenius  Pallaa,  Zoogr.  Ross.  Asiat.  iii,  379:  Onoorhj/nohus  «ai»- 
guinolentus  Gtinther,  vi,  160:  Oncjrhynchua  lyoaodon  GUnther,  yi,  155,  in  part:  Salmo 
scouleri  Suckley,  Mouogr.  Salmo,  94 :  Salmo  isuppitch  Richaidson,  Fauna  Bor.-Amer. 
iii,  224,  18:^6:  Salmo  tsuppitch  Glinther,  vi,  118  (not  of  Jordan,  Proc.  U.  S.  Nat  Mas.  i, 
72^  1878,  =r /Salmo  purpuratiu);  Onoorhynohue  tauppitchj  Jordan,  Forest  and  Stream,  Sep- 
teu!ber  16,  1880, 130.) 

**GiU-raker8  comparatively  long  and  nnmerons  (30  to  40  in  number);  scales  large, 
in  about  130  series. 

503*  O.  nerka  (Walbaum)  Gill  &  Jordan. — Blue-hadk  Salman;  Bed-fish;  Frazer^B 
River  Salmon;  Sugk^ye  Salmon;  Krasnaya  Byha, 

Color  clear  bright  blue  above;  sides  silvery,  this  hue  overlying  the 
blue  of  the  back;  lower  fins  pale,  upper  dusky;  no  spots  anywhere  in 
adults  in  spring;  the  young  with  obscure  black  spots  above;  males 
deep  crimson  red  in  the  fall ;  the  fins  blackish,  the  caudal  then  often 
speckled  with  black;  young  bi'eeding  males  {^^ Kennerlyi^)  often  sharply 
spotted.  Body  elliptical,  rather  slender.  Head  short,  sharply  conic, 
pointed,  the  lower  jaw  included.  Maxillary  rather  thin  and  small,  ex- 
tending beyond  eye.  Te^th  all  quite  small,  most  of  them  freely  mova- 
ble; vomer  with  about  6  weak  teeth,  which  grow  larger  in  fall  males,  in- 
stead of  disappearing.  Preopercle  very  wide  and  convex;  opercle  very 
short,  not  strongly  convex.  Preopercle  more  ft^e  behind  than  in  0. 
chouicha.  Ventral  scale  about  half  the  length  of  the  fin;  caudal  fin  nar- 
row, widely  forked;  anal  fin  long  and  low;  dorsal  low.  Flesh  deep  red. 
Males  becoming  extravagantly  hook-jawed  in  the  fall,  the  snout  being 
then  prolonged  and  much  raised  above  the  level  of  rest  of  head,  the 
lower  jaw  produced  to  meet  it.  Mandible  1 J  in  head,  in  fall  males,  1|  in 
females ;  snout  2^  in  head,  in  fall  males,  3^  in  females.  Head  4;  depth  4. 
Gill-rakers  as  long  as  eye,  more  numerous  than  in  any  other  of  our  sal- 
mon, usuallj-  16-23.     B.  14-H13.     D.  11;  A.  14;  scales  20-133-20; 
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pyloric  coeca  75-96.  Vertebr®  64.  L.  24  inches.  Weight  4  to  8  pounds. 
Colambia  Eiver  to  Kamtschatka^  generally  abundant,  esi>ecially  north- 
ward ;  ascending  streams  in  spring  to  great  distances,  and  often  fre- 
quenting mountain  lakes  in  fall,  spawning  in  their  small  tributaries;  one 
of  the  most  graceful  of  the  Salmonidcdy  scarcely  inferior  to  the  Quinnat 
when  fresh,  but  the  flesh  more  watery  and  less  valuable  when  canned. 

{Salmo  nerlca  Walbaam,  Artedi,  Pise.  1792, 71:  Salmo  nerka  Bloch  <&  Schneider,  1801, 
417:  Salmo  lycaodon  Pallas,  Zoogr.  Eoss.  Asiat.  iii,  370:  Salmo  Japonenaia  Pallas,  1.  c. : 
1  Salmo  dermatinits  and  ooMuetua  JKicbardson,  Voyage  Herald,  Zool.  167,  16H  (probably 
0.  keta):  Salmo  paucidena  Richardson,  Faona  Bor.-Amer.  iii,  222:  Oncorhynchus  hjoaodon 
pt.  and  O.  paucidtna  Giintber,  vii,  155,  158:  Salmo  cooperi,  pauddena,  toarreniy  and 
riohardif  Suckley,  Monogr.  Salmo,  92,  etaeq.;  Jordan,  Man.  Vert.  357;  Jordan,  Proc. 
U.  S.  Nat.  Mas.  i,71,  1878:  Salmo  kennerlyi  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  T.  vli, 
307, 1861,  and  Monogr.  Salmo,  145  (young  male  or  grilse,  in  breeding  season) :  Salmo 
Icennerlyi  Gtlnther,  vi,  120:  Hypaifario  kennerlyi  Gill,  Proc.  Acad.  Nat.  ScL  Phila.  1862, 
330:  Oncorhynchua  kennerlyi  Jordan,  Man.  Vert.  357,  and  in  Proc.  U.  S.  Nat.  Mns.  i, 
72, 1878:  T  Salmo  tapdiama,  arabatach,  and  melamplerua  Cnv.  &  VaL  xxi,  314-6.) 

Id^O* — SAIjUIO  Linnffius. 
Salmons. 
(Artedi;  Linnteos,  Syst.  Nat. :  type  Salmo  aalar  L.) 

Body  elongate,  somewhat  compressed.  Mouth  large;  jaws,  palatines, 
and  tongue  toothed,  as  in  related  genera;  vomer  flat,  its  shaft  not  de- 
pressed, a  few  teeth  on  the  chevron  of  the  vomer,  behind  which  is  a 
somewhat  irregular  single  or  double  series  of  teeth,  which  are  some- 
times deciduous  with  age.  Scales  large  or  small,  110-200  in  a  longitu- 
dinal series.  Dorsal  and  anal  fins  short,  of  about  11  rays  each;  caudal 
fin  truncate,  emarginate,  or  forked,  its  peduncle  comparatively  stout. 
Sexual  x>6culiarities  variously  developed ;  the  males  in  typical  species 
with  the  jaws  prolonged  and  the  front  teeth  enlarged,  the  lower  jaw 
beiDg  hooked  upwards  at  the  end  and  the  upper  jaw  emarginate  or  per- 
forate. In  some  species  these  peculiarities  are  little  marked.  Species 
of  moderate  or  large  size,  black-spotted,  abounding  in  the  rivers  and 
lakes  of  Northern  America,  Asia,  and  Europe;  one  or  two  Atlantic 
species  marine  and  anadromous.  The  non-migratory  species  (subgenus 
JParto)  are  in  both  continents  extremely  numerous,  closely  related,  and 
diflBcult  to  distinguish.  The  excessive  variations  in  color  and  form  have 
given  rise  to  a  host  of  nominal  species.  European  writers  have  de- 
scribed numerous  hybrids  among  the  various  species  of  SalmOj  real  and 
nominal,  found  in  their  waters;  as  also  among  the  various  European 
CyprinidcB.  We  have  thus  far  failed  to  find  the  slightest  evidtoce  of 
any  hybridism  either  among  our  American  Salmonidce  or  CffprinidcBj 
in  a  state  of  nature.     Puzzling  aberrant  or  intermediate  specimens 
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certainly  occur,  but  such  are  not  necessarily  "hybrids."    {Salmoj  the 
Latin  name  of  8,  salar^  originally  from  salioy  to  leap.) 

The  following  observations  on  the  species  of  trout  are  taken,  with 
some  slight  abridgment  and  alteration,  from  Dr.  Giinthert  account  of 
this  fSamily  (Cat.  Fish.  Brit.  Mus.  vi) :  • 

There  is  no  other  group  of  fishes  which  oflfers  so  many  difficulties  to  the  ichthyol- 
ogist, with  regard  to  the  distinction  of  the  species,  as  well  as  to  certain  points  in 
their  life  history,  as  this  genus.  *  *  *  The  almost  infinite  variations  of  these  fishes 
are  dependent  on  age,  sex,  and  sexual  development,  food,  and  the  properties  of  the 
water.  *  *  •  The  coloration  is,  first  of  all,  subject  to  variation,  and  consequently 
this  character  but  rarely  assists  in  distinguishing  a  species,  there  being  not  one  which, 
would  show  in  aU  stages  the  same  kind  of  coloration.  The  young  in  all  the  species 
of  this  genus  are  barred,  and  this  is  so  constantly  the  case  that  it  may  be  used  as  a 
generic  or  even  as  a  family  character,  not  being  peculiar  to  Salmo  alone,  but  also  to 
Tkipnallus  and  probably  to  Coregonus,  The  number  of  bars  is  not  quite  constant,  but 
the  migratory  trout  have  two  (or  even  three)  more  than  the  river-trout.  When  the 
8almone8  have  passed  this  ' '  parr ''  state,  the  coloration  becomes  much  diversified.  The 
males,  especially  during  and  immediately  after  the  spawning  time,  are  more  in- 
tensely colored  and  variegated  than  the  females,  specimens  not  mature  retaining  a 
brighter  silvery  color,  and  being  more  similar  to  the  female  fish.  Food  appears  to 
have  less  influence  on  the  coloration  of  the  outer  parts  than  on  that  of  the  flesh ; 
thus,  the  more  variegated  specimens  are  frequently  out  of  condition,  whilst  well-fed 
individuals,  with  pinkish  flesh,  are  of  more  uniform  though  bright  colors.  •  •  • 
The  water  has  a  marked  influence  on  the  colors.  Trout  with  intense  ocellated  spots 
are  generally  found  in  clear,  rapid  rivers  and  in  alpine  pools ;  in  the  large  lakes,  with 
pebbly  bottom,  the  flsh  are  bright  silvery,  and  the  ocellated  spots  are  mixed  with  or 
replaced  by  X'S^&P^  black  spots ;  in  dark  holes,  or  lakes  wit&  peaty  bottom,  they 
often  assume  an  almost  uniform  blackish  coloration. 

The  brackish  or  salt  water  has  the  effect  of  giving  them  a  bright-silvery  coat, 
without  or  with  few  spots,  none  of  them  ocellated.  With  regard  to  size,  the  various 
species  do  not  present  an  equal  amount  of  variation.  Size  appears  to  depend  on  the 
abundance  of  the  food  and  the  extent  of  the  water.  Thus,  the  migratory  species 
do  not  appear  to  vary  considerably  in  size,  because  they  find  the  same  conditions  la 
aU  the  localities  inhabited  by  them.  A  widely-spread  species,  however,  like  Salmo 
fario  (or  in  America,  Salmo  purpuratua)^  when  it  inhabits  a  small  mountain  pool,  with 
scanty  food,  never  attains  a  weight  of  8  ounces,  while  in  a  large  lake  or  river,  wher© 
it  finds  an  abundance  of  food,  it  attains  to  a  weight  of  14  or  16  pounds.  Such  large 
river-trout  are  frequently  named  or  described  as  Salmon-trout,  Bull-trout,  Steel-heads, 
etc. 

The  proportions  of  the  various  parts  of  the  body  to  one  another  vary  exceedingly, 
in  the  same  species,  with  age,  sex,  and  condition. 

The  fins  vary  to  a  certain  degree.  The  variation  in  the  number  of  rays  In  any  ono 
genus  (except  Oncorhynehue)  is  inconsiderabl<s,  and  of  no  value  for  specific  distinction. 
Although  some  species  appear  to  be  distinguished  by  a  comparatively  low  dorsal  and 
anal  fin,  yet  the  proportion  of  the  height  of  these  fins  to  their  length  is  a  rather  un- 
certain character.  In  most  of  the  species  the  fin-rays  are  longer  during  the  stages  of 
growth  or  development.  The  caudal  fin  especially  undergoes  changes  with  a^e. 
Toung  specimens  of  all  species  have  this  fin  more  or  less  deeply  excised,  so  that  tho 
young  of  a  species  which  has  the  caudal  emarginate  throughout  life  is  distin- 
guished by  a  deeper  incision  of  the  fin  from  the  young  of  a  species  which  has  it 
truncate  in  the  young  state.  The  individuals  of  tho  samo  species  do  not  all  attain 
to  maturity  at  the  same  size. 
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Finally,  to  complete  onr  enumeration  of  these  variable  cliaraoters,  wemnst  mention 
that  in  old  males,  during  and  after  the  spawning  season,  the  skin  on  the  back  becomes 
thickened  and  spongy,  so  that  the  scales  are  quite  invisible  or  hidden  in  the  skin. 

After  this  cursory  review  of  variable  characters,  we  pass  on  to  those  which  we  have 
found  to  be  constant  in  numbers  of  individuals,  and  in  which  it  is  difficult  to  perceive 
signs  of  modification  due  to  external  circumstances. 

Such  characters,  according  to  the  views  of  the  zoologists  of  the  present  age,  are 
sufficient  for  the  definition  of  species;  at  all  events,  in  every  description  they  ought 
to  be  noticed,  and  the  confused  and  unsatisfactory  state  of  our  knowle<lge  of  Sal- 
monoids  is  chiefly  caused  by  authors  having  paid  attention  to  the  more  conspicuous 
but  unreliable  characters,  and  but  rarely  noted  one  of  those  which  are  enumerated 
here. 

1.  The  form  of  the  preoperculum  of  the  adult  fish. 

2.  The  width  and  strength  of  the  maxillary  of  the  adult  fish.  In  young  specimens 
and  in  females  the  maxillary  is  proportionately  shorter  than  in  the  adult. 

3.  The  size  of  the  teeth,  those  of  the  premaxillaries  excepted. 

4.  The  arrangement  and  permanence  of  the  vomerine  teeth. 

5.  The  development  or  absence  of  teeth  on  the  hyoid  bone.  In  old  examples  these 
are  often  lost,  and  their  absence  in  a  species  usually  provided  with  them  is  not  un- 
common. 

6.  The  form  of  the  caudal  fin  in  specimens  of  a  given  size,  age,  or  sexual  develop- 
ment.' 

7.  The  size  of  the  scales,  as  indicated  by  counting  the  number  of  transverse  rows 
above  the  lateral  line.  The  scales  of  the  lateral  line  are  always  more  or  less  enlarged 
or  irregular  and  the  number  of  scales  should  be  ascertained  higher  up ;  this  is  one  of 
the  most  constant  and  valuable  of  all  the  specific  characters. 

8.  A  great  development  of  the  pectoral  fins,  when  constant  in  a  number  of  speci- 
mens from  the  same  locality. 

9.  The  number  of  vertebrae. 

10.  The  number  of  pyloric  coeca. 

11.  The  number  of  gill-rakers. 

The  species  may  be  divided  as  follows : 

'Marine  salmon,  anadromons,  with  the  vomerine  teeth  little  developed,  those  on  the 
shaft  of  the  bone  few  and  deciduous;  scales  large  (Lat.  1.  120) ;  caudal  well 
forked,  truncate  in  old  individuals;  no  hyoid  teeth;  sexual  difierences 
strong ;   breeding  males  with  the  lower  jaw  hooked  upwards,  the  upper 

Jaw  emarginate  or  perforate  to  receive  its  tip  (Saxmo) ealar. 

**  River  salmon,  not  anadromons,  with  the  vomerine  teeth  largely  developed,  those  on 
the  shaft  of  the  bone  numerous,  persistent,  in  one  zigzag  row  or  two  alter- 
nating rows;  sexual  differences  not  strongly  marked,  the  male  with  the 
premaxillaries  somewhat  enlarged.    (Fario  Valenciennes.) 
a.  Hyoid  bone  entirely  toothless.  0 

h.  Scales  large,  120-150  in  a  longitudinal  series. 

c.  Caudal  fin  forked irideui. 

CO.  Caudal  fin  truncate gairdneri, 

hb.  Scales  small,  165-205  in  a  longitudinal  series. 

d.  Caudal  fin  truncate spilunu, 

aa.  Hyoid  bone  with  a  narrow  band  of  small  teeth  (often  lost) ;  scales  small  (lat.  1. 
155  to  190) purpuratuB. 

'Marine  salmon,  anadromons,  with  the  vomerine  teeth  little  developed,  those  on  the 
shaft  of  the  bone  few  and  deciduous;  scales  large  (Lat.  1. 120) ;  caudal  fin  well 
forked,  truncate  in  old  individuals ;  no  hyoid  teeth ;  sexual  differences  strong ; 
breeding  males  with  the  lower  Jaw  hooked  upwards,  the  upper  jaw  emargi- 
nate or  perforate  to  receive  its  tip.    {Salmo,) 
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504«  S.  salar  Linnffios.— Commoii  AilanUc  Salmon, 

Body  moderately  elongate,  symmetrical,  not  greatly  compressed. 
Head  rather  low.  Mouth  moderate,  the  maxillary  reaching  jost  past 
the  eye,  its  length  2^  in  head;  in  young  specimens  the  maxillary 
is  proportionately  shorter.  Preopereulum  with  a  distinct  lower  limb, 
the  angle  rounded.  Scales  comparatively  large,  rather  largest  pos- 
teriorly, silvery  and  well  imbricated  in  the  young,  becoming  imbed- 
ded in  adult  males.  Coloration  in  the  adult  brownish  above,  the  sides 
more  or  less  silvery,  with  numerous  black  spots  on  sides  of  head, 
on  body,  and  on  fins,  and  red  patches  along  the  sides  in  the  males; 
young  specimens  (parrs)  with  about  11  dusky  cross-bars,  besides  black 
spots  and  red  patches,  the  color,  as  well  as  the  form  of  the  head 
and  body,  varying  much  with  age,  food,  and  condition;  the  black  spots 
in  the  adult  often  X -shaped  or  )0(-shaped.  Head  4;  depth  4.  B.  11; 
D.  11;  A.  9;  scales  23-120-21;  vertebrse  60;  pyloric  coeca  about  65. 
Weight  15-40  pounds.  North  Atlantic,  ascending  all  suitable  rivers 
in  Northern  Europe  and  the  region  north  of  Cape  Cod;  sometimes  per- 
manently land-locked  in  lakes,  where  its  habits  and  coloration  (but  no 
tangible  specific  characters)  change  somewhat,  when  it  becomes  (in 
America)  var.  sebago.  One  of  the  best  known  and  most  valued  of 
food-fishes. 

(LinnseuS)  Syst.Nat. ;  GQntber,  yi,  11,  and  of  nearly  aU  authors:  Salmoglaveri  Girard, 
Proc.  Acad.  Nat.  Soi.  Phlla.  1854, 85 :  Salmo  aehago  Girard,  Proo.  Acad.  Nat.  Sci.  Phila. 
1853,  380;  Saokley,  Monogr.  Salmo,  143:  Salmo  sehago  and  gloveri  GUnther,  vi,  153.) 

**  Biver  salmon,  not  anadromous,  ^ith  the  vomerine  teeth  largely  developed,  those 
on  the  shaft  of  the  bone  uumerons,  persistent,  in  one  zigzag  row  or 
two  alternating  rows;  sexual  differences  not  strongly  marked,  the 
males  with  the  premaxiUaries  somewhat  enlarged ;  flesh  often  pale. 
(Fario  Valenciennes*). 
a.  Hyoid  bone  entirely  toothless  (tongue  with  teeth  as  usual), 
ft.  Scales  large,  in  120-150  series. 
0.  Caudal  fin  forked. 

'  505.  S.  irideas  Gibbons. -^Ca7(A>rRia  Brook  Trout;  Bainhow  JVout, 

Body  comparatively  short  and  deep,  compressed,  varying  consider- 
ably, and  much  more  elongate  in  the  males  than  in  the  females.  Head 
short,  convex,  obtusely  ridged  above.  Mouth  smaller  than  in  any 
other  species  of  the  genus,  the  rather  broad  maxillary  scarcely  reach- 
ing beyond  the  eye  except  in  old  males.  Eye  larger  than  in  our  other 
species,  6  in  head.    Vomerine  teeth  in  two  irregular  series.    Dorsal  fln 

•Valenciennes,  Hist.  Nat.  Poiss,  xxi,  227:  type  Fario  argenteus  Val.  (Fario,  a 
Latin  name  of  the  '^  Salmon  Trouf ;  included  species  with  a  single  row  of  perma- 
nent teeth  on  the  vomer;  Salar,  Val.  1.  c.  314,  included  those  with  two  rows,  a  dis- 
tinction of  no  importance.)  ^-^  ^ 
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moderate;  caudal  fin  distinctly  thongh  not  strongly  forked,  more  deeply 

incised  than  in  any  other  of  our  species  of  Fario.    Scales  compraatively 

large.    Coloration  bluish  above,  the  sides  silvery;'  everywhere  above 

profusely  but  irregularly  spotted,  the  spots  extending  on  the  sides  and 

on  the  vertical  fins;  spots  on  caudal  small;  belly  nearly  plain;  sea-run 

specimens  nearly  plain  silvery;  males  with  red  lateral  band  and  blotches. 

Head  4 ;  depth  3 J.    D.  11 ;  A.  10 ;  scales  21-135-20,  varying  considerably, 

the  highest  number  noted  being  on  the  type  of  ^^Fario  newberrii^,  33-146- 

33.    L.  24  inches.    Weight  J  to  0  pounds.    Streams  west  of  the  Sierra 

Nevada,  from  near  the  Mexican  line  (Rio  San  Luis  Bey)  to  Oregon;  very 

abundant,  and  subject  to  many  variations  in  size,  form,  and  color. 

(Gibbons,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  36;  Gttnther,  vi,  119;  Suckley,  Mooogr. 
Sabno,  129;  Jordan,  Proc.  U.  S.  Nat.  Mas.  i,  75:  Fario  gairdwri  Girard,  U.  S.  Pac. 
R.  R.  Surv.  Fish,  x,  313  (not  Salmo  gairdneri  Rich.):  Fario  newherrii  Girard,  Proc. 
Acad.  Nat.  Sci.  Phila.  1858,  224:  Fario  clarkii,  Girard,  Proc.  Acad.  Nat.  Sci.  Phila. 
219  (not  8.  clarkH  Rich.):  Salmo  masoHi  Saokley,  Monogr.  Sahno,  134.) 

00,  Candal  fin  truncate  (in  the  adolt). 

506.  S.  gairdneri  Rich.Stoel'h€ad;  Hard-head;  Salmon  Trout. 

Body  rather  stout,  not  very  deep  mesially,  but  with  the  caudal  pe- 
duncle thick.  Head  comparatively  short  and  rather  slender,  in  the 
females  small,  in  the  males  the  jaws  more  or  less  prolonged ;  maxillary 
rather  narrow,  the  small  eye  nearly  above  its  middle;  lower  jaw  in- 
cluded; upper  jaw  in  males  emarginate  at  tip  and  at  junction  of  premax- 
illary.  Teeth  rather  small,  those  on  the  vomer  in  two  long,  alternating 
series,  which  are  about  as  long  as  the  palatine  series.  Preopercle 
rather  wide,  with  the  lower  limb  short;  opercle  moderate.  Gill-rakers 
short  and  thick,  8+12  (essentially  as  in  our  other  species  of  Fario). 
Ventral  appendage  not  half  the  length  of  the  fin.  Tail  wide,  squarely 
truncate  in  the  adult,  somewhat  emarginate  in  the  young.  Flesh  rather 
pale.  Bones  much  firmer  than  in  the  Oncorhynchi.  Color  blue  above; 
sides  silvery;  head,  back,  upper  fins,  and  tail  more  or  less  densely  cov- 
ered with  black  spots;  belly  usually  unspotted ;  males  with  colors  height- 
ened, the  back  greenish;  a  broad  flesh-colored  lateral  band,  deep  red 
on  the  opercles;  fins  not  red;  no  red  on  the  membrane  of  lower  jaw; 
B.  12-11;  D.  11;  A.  12;  scales  20-135-20;  pyloric  coeca  42;  vertebrse 
38  +  20.  L.  30  inches.  Sacramento  Eiver  and  northward.  A  large 
trout,  abounding  in  the  mouths  of  the  rivers,  reaching  a  weight  of  20 
I)ounds.  It  spawns  later  than  the  salmon,  and  is  found  in  the  rivers, 
si>ent,  at  the  time  of  the  spring  salmon  run.  It  is  then  nearly  useless 
as  food,  but  at  other  times  similar  in  quality  to  other  trout. 

(t  Salmo  myki$8  Walbanm,  Artedi,  Pise.  1792, 59,  apparently  confused  with  S.  purpur- 
oIm:  ISdlmomiUkiH  Blocb  &  Schneider,  419:  Salmo purpuratus  GUnther,  vi;  116:  Salmo 
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truncatu9  Snckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1858,  3:  Salmo  gairdneri  Ricbardflon, 
Fauna  Bor.-Amer.  iii,  '221:  Salmo  gairdneri  Sackley,  Monogr.  Salmo,  114:  SalwM  tr%n» 
catu9  GUuther,  vi,  122:  Salmo  gairdneri  GUntber,  vi,  llH.) 

hb.  Scales  small,  1G5-205  in  a  longitudinal  series. 

d.  Caudal  fiu  truncate  or  doublo-rounded,  not  at  all  forked  in  tbe  adult. 

507*  S«  spilams  Cope.— i^io  Grande  Ihmt 

Body  elongate.  Head  heavy,  but  proportionately  short,  its  upper 
surface  considerably'  decurved ;  interorbital  space  transversely  convex, 
obtusely  carinated;  the  head  more  convex  than  in  any  other  of  our 
species.  Mouth  very  large,  the  maxillary  reaching  far  past  the  eye. 
Teeth  on  vomer  in  two  distinct  series.  Dorsal  fin  low  in  front,  high 
behind,  the  last  ray  more  than  two- thirds  the  height  of  the  first;  last 
ray  of  the  anal  rather  long ;  caudal  with  its  middle  rays  about  as  lon^ 
as  the  others.  Profusely  spotted;  back  and  sides  with  round  black 
spots,  the  spots  most  developed  posteriorly,  few  on  the  head,  most  nu- 
merous on  the  caudal  and  adipose  fin;  sides  with  pale  blotches.  Head 
3J;  depth  4.  D.  11;  A.  10;  scales  37-170-37.  L.  30  inches.  Upper 
Bio  Grande  and  Basin  of  Utah,  frequenting  mountain  streams. 

(Cope,  Hayden*s  Geol.  Surv.  Mont.  1871,  470, 1872;  Jordan,  Proc  U.  S.  Nat.  Mus.  i, 
74.) 

Var.  pleariticiis  (Cope)  Jor. 

A  more  abundant  and  much  more  widely  distributed  form,  having 
the  head  and  mouth  equally  large,  but  the  top  of  the  head  less  convex, 
the  median  carina  being  more  marked,  especially  in  the  young.  The 
scales  are  definitely  smaller  (39-200-40)  and  the  coloration  is  rather 
darker.  This  form  abounds  in  all  suitable  streams  from  the  Bio 
Grande,  through  the  Basin  of  Utah.  Specimens  intermediate  between 
spilurus  and  pleuriticus  occur. 

(Salmo  pleuriticus  Cope,  Hayden's  Qeoh  Surv.  Mont.  1871,  471, 1872;  Jordan,  Proc 
U.  S.  Nat.  Mus.  i,  74,  1878.) 

aa,  Hyoid  bone  with  a  narrow  band  of  small  teeth  (easily  scraped  off  and  very  often 
naturally  deciduous,  especially  in  old  examples). 

508*  S«  parpuratus  Pallas. — Salmon  Trout  of  the  Columbia;  Yellowstone  Trout; 
Bochy  Mountain  Brook  Trout;  Lake  TrouU 

Body  moderately  elongate,  compressed.  Head  rather  short  Mouth 
moderate,  the  maxillary  not  reaching  tan  beyond  the  eye.  Vomerine 
teeth  as  usual,  set  in  an  irregular  zigzag  series;  teeth  on  the  hyoid 
bone  normally  present,  but  often  obsolete,  especially  in  old  examples. 
Dorsal  fin  rather  low;  caudal  fin  slightly  forked,  less  so  than  in  irideus^ 
more  than  in  spiluruB  (the  caudal  more  forked  in  young  individuals 
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than  in  the  adult,  as  in  all  trout).  Scales  moderate,  varying  to  rather 
small.  Back  and  caudal  peduncle  profusely  covered  with  rounded 
black  spot«  of  varying  size;  doisal,  caudal,  and  adipose  fin  covered 
with  small  spots  about  as  large  as  the  nostril;  a  few  spots  on  the  head; 
belly  rarely  spotted ;  inner  edge  of  the  mandibles  below  with  a  red 
blotch;  sea-run  specimens  are  nearly  uniform  silvery;  males  with  a 
broad  lateral  band  and  patches  of  light  red;  extremely  variable  in  color 
and  form.  Head  4;  depth  4.  D.  10;  A.  10.  Coeca43.  Scales  variable 
in  size,  33-150-30  to  39-170-30.  The  common  trout  of  the  Eocky  Mount- 
ains  and  Cascade  region,  abounding  in  all  the  streams  of  Alaska, 
Oregon,  and  Washington,  where  it  descends  to  salt  water,  and  reaches 
a  weight  of  20  pounds  (Columbia  River,  Charles  J.  Smith);  also  in  the 
Yellowstone  region,  the  Upper  Missouri,  the  Upper  Eio  Grande,  Colo- 
rado, and  the  lakes  of  the  Great  Basin  of  Utah,  being  very  abundant 
in  Utah  Lake.  Not  common  south  of  Mount  Shasta  in  California. 
This  species  is  apparently  the  parent  stock,  from  which  our  other  black- 
spotted  trout  have  scarcely  yet  become  differentiated.  Considerable 
local  variations  occur,  especially  in  size,  coloration,  and  size  of  scales. 
The  red  blotches  on  the  lower  jaw  between  the  deotary  bones  and  the 
membrane  joining  them  is  very  constant  and  characteristic. 

(SalTM  purpuratiu  Pallas,  Zool.  Boss.  Asiat.,  iii,  374,  1811-31:  Salmo  clarki  Rich. 
Fauna  Bor.-Anier.  iii,  224,  1833:  Fario  stdlatua  Glrard,  Proo.  Acad.  Nat.  Sci.  Phila. 
1856,219:  Salmo  brevicauda  Snckley,  Anu.  Lye.  Nat.  Hist.  N.  Y.  vii,  308,  1861:  Salmo 
$telkUu$,  ffibbsif  and  hrevicattda  GQnther,  vi,  117-120 :  Salmo  clarki  Jordan,  Proc.  U.  S. 
Nat.  Mus.  i,  77 :  Salmo tauppitch  Jordan,  Proc.  U.  8.  Nat.  Mas.  i,  72;  Fario auroraGirtad, 
Proc.  Acad.  Nat.  Sci.  Phila.  viii,  218,  1856:  Solar  lewiai  Grd.  Proc.  Acad.  Nat.  Sci. 
Phila.  1855, 219 :  Salar  virginaiia  Girard,  L  c.  220 :  /Salmo  carinatua  Cope,  Haydon's  Geol. 
Sqtt.  Mont.  1871,  471-472:  Salmo  utah  Snckley,  Monogr.  Salmo,  136:  Salmo  aurora, 
Uwiaif  and  virginaUs  GUnther,  vi,  119-123.) 

Var.  boavieri  Bendire. — Waha  Lake  Trout, 

Similar  to  8.  purpuratua^  but  with  dark  spots  only  on  the  dorsal,  cau- 
dal, and  adipose  fin,  and  on  the  tail  behind  front  of  anal,  where  the 
spots  are  very  profuse,  smaller  than  pupil.  Anterior  regions  dusky 
bluish,  not  silvery;  red  blotch  on  inner  edges  of  dentary  bones  betow 
very  conspicuous.  Head  shorter  and  deeper  than  in  purpuratusy  the 
snout  shorter  and  blunter,  not  longer  than  eye,  which  is  4  in  head. 
Opercle  and  preopercle  less  convex  than  in  purpurattis.  Maxillary  2^ 
in  head.  Caudal  moderately  forked.  Head  4;  depth  4§.  D.  10;  A.  11; 
B.  12  5  Lat.  1. 175.  Size  small.  A  singularly  colored  local  variety,  found 
in  Waha  Lake,  Washington  Territory,  a  mountain  lake  without  outlet. 

(Salmo  houviai  Bendire,  MSS.) 
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Yar.  stomias  (Cope)  J.  &.  0. 

Body  short  and  stoat.  Head  large  and  wide,  above  broad  and  flat, 
without  keel,  with  wide  mandible  and  mouth,  the  end  of  the  maxillary 
extending  half  the  diameter  of  the  eye  beyond  the  orbit  Eye  4J  in  head. 
Maxillary  bone  of  nearly  uniform  width.  Caudal  fin  truncajte.  (len- 
eral  coloration  of  S.  spiluruSj  the  black  spots  most  numerous  posteri- 
orly. Head  4Jj  depth  44.  D.  12  5  A.  10 j  scales  42  above  lateral  line, 
which  probably  contains  about  200  scales.  L.  24  inches.  Kansas  River 
to  Upper  Missouri.  (Cope.)  Like  8.  spilurm  in  its  large  mouth  and 
very  small  scales,  but  diflferiug  in  the  presence  of  hyoid  teeth  and  in  the 
broad,  flat  head.  We  have  seen  only  the  head  of  an  old  male  of  this 
form,  but  think  it  will  prove  to  be  a  variety  of  S.  purpuratus. 

(Salmo  atomUis  Cope,  Hayden's  Gool.  Surv.  Wyom.  1870, 433, 1872:  Salmo  8tanUa9  Jor- 
dan, Hayden'8  Geol.  Surv.  Terr.  1878, 795.) 

Var.  henshanri  Gill  <&  Joid&a,— Lake  Tahoe  Trout;  Silver  Trout;  Black  Trout. 

Body  elongate,  not  greatly  compressed.  Head  comparatively  slender 
and  long-acuminate,  its  upper  surface  very  slightly  carinated  j  muzzle 
somewhat  pointed,  but  bluntish  at  the  tipj  head  not  convex  above; 
maxillary  rather  short,  about  as  in  purpuratusj  not  reaching  much  be- 
yond the  eye.  Vomerine  teeth  as  usual;  a  smaU,  rather  naiTOw,  but 
usually  distinct  patch  on  the  hyoid  bone.  Dorsal  fin  small ;  caudal  fin 
short,  rather  strongly  forked.  Scales  medium.  Coloration  dark,  the 
sides  silvery ;  back  about  equally  spotted  before  and  behind ;  sides  with 
rather  distant  spots;  belly  generally  spotted;  head  spotted  even  to  the 
snout;  dorsal  and  caudal  also  spotted.  Head  3|;  depth  4.  D.  11;  A. 
12;  scales  27-160-27  to  37-184-^7;  cceca  50-60.  L.  18  inches  or  more, 
usually  weighing  5  or  C  pounds,  but  occasionally  25-30.  Lake  Tahoe, 
Pyramid  Lake,  and  streams  of  the  Sierra  Nevada.  Evidently  a  variety 
of  Salmo  purpuratusy  but  with  a  longer  and  more  conical  head.  A  fine 
trout,  now  common  in  the  San  Francisco  markets. 

{Salmo  kenahawi  Gill  &  Jordan,  Man.  Vort.  ed.  2,  358:  Salmo  htnshawi  and  Salmo 
ituppitch  Jordan  &  Henshaw,  Kept.  Chief  Eng.,  1878,  App.  NN,  196, 197,  plate:  Salmo 
AentAatci  Jordan,  Proc.  U.  Nat.  Mus.  i,  75,  1878.) 

151.— SALTEIilNUS  Biehardson. 
Charts. 
(^aioiMDeKay;  UmdZa  Rapp.) 
(Nilsson;  Eichardson,  Fauna  Bor.-Amer.  lii,  170, 1836:  type  Salmo  salvelinus  L.) 

Body  moderately  elongate.  Mouth  large  or  small.  Teeth  of  jaws, 
palatines,  and  tongue  essentially  as  in  Salmoy  the  hyoid  patch  present 
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or  not.  Vomer  boat-sbaped,  tbe  sbaft  mucb  depressed,  witb  or  without 
raised  crest,  witb  teeth  on  the  chevron  and  none  directly  on  tbe  shaft. 
Scales  V3ry  small,  in  200-250  rows.  Fins  moderate,  the  caudal  forked 
in  the  young,  truncate  in  some  species,  in  the  adult  Sexual  peculiari- 
ties not  strongly  marked,  the  males  with  the  premaxillaries  enlarged 
and  a  fleshy  projection  at  tbe  tip  of  the  lower  jaw.  Coloration  dark, 
with  round  crimson  or  gray  spots,  and  the  lower  fins  sometimes  with 
marginal  bands  of  black,  reddish,  and  pale.  Species  numerous  in  tbe 
clear  streams  and  lakes  of  the  northern  parts  of  both  continents,  some- 
times descending  to  the  sea,  where  they  lose  their  variegated  colors  and 
become  nearly  plain  and  silvery.  The  members  of  this  genus  are  in 
general  the  smallest  and  handsomest  of  the  trout.  (SalvelinuSj  an  old 
name  of  the  charrj  allied  to  the  Crerman  Salbling^  a  little  salmon.) 

*  Vomer  with  a  raised  crest  behind  the  cheyron,  free  from  the  shaft ;  the  crest  armed 
with  teeth;  hyoid  teeth  strong;  lake  trout,  gray-spotted  {Crisiivomer*  Gill  & 
Jordan). 

S09.  8.  namaycnsb  (Walb.)  Goode.— ifocA^nau?  Trout;  Great  Lake  Trout;  Longe 
(  Vermont))  Togue  {Maine), 

Body  elongate,  covered  with  thin  skin,  there  being  no  special  devel- 
opment of  fatty  tissue.  Head  very  long,  its  upper  surface  flattened. 
Mouth  very  large,  the  maxiUary  extending  much  beyond  the  eye,  the 
head  and  jaws  proportionately  lengthened  and  pointed.  Teeth  very 
strong.  Caudal  fin  well  forked.  Adipose  fin  small.  General  colora- 
tion dark  gray,  sometimes  pale,  sometimes  almost  black  5  everywhere 
with  rounded  paler  spots,  which  are  often  reddish  tinged ;  head  usually 
vermiculate  above;  dorsal  and  caudal  reticulate  with  darker.  Eye 
arge,  4 J  in  head.  Maxillary  nearly  half  the  length  of  the  head; 
interorbital  space  nearly  J.  Head  4J;  depth  4.  B.  11-12;  D.  11;  A, 
11;  Lat.  1.  185-205.  L.  36  inches.  Great  Lake  region  and  lakes  of 
Korthem  New  York,  New  Hampshire,  and  Maine,  to  Montana  and 
northward ;  very  abundant  in  the  larger  bodies  of  water;  varying  in 
form  and  color  in  the  different  lakes. 

(Salmo namaycush'WaAh,  Artedi,  Pise.,  1792, 68:  Salmo  namaycushQUntheTf  vi,  123,  and 
of  anthoTs  generaUy :  Salmo  amethyeHnus  Mitchill,  Jonm.  Acad.  Nat.  Sci.  Phila.  1818 
410:  Salmo  confinie  DeEay,  N.  Y.  Fauna,  Fish.  1842,  238:  Salmo  adarondaeus  Norris: 
SdUno  toma  Hamlin:  Cristivomer  namaycush  Jordan,  Man.  Vert.,  ed.  2d,  359:  Salmo 
ti»aw««  Gttnther  vi,  123.) 

Vordan,  Man.  Vert.  ed.  2, 1878, 356 :  type  Salmo  namaycush  Walhaam.  ( Ciista,  crest ; 
9omerj  vomer.) 
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Tar.  sisconret  (Agassis)  J.  Sl  Q,^-&$cowei  Salmon, 

Body  short  and  deep,  covered  with  thick  skin,  there  being  an  exces- 
sive tendency  to  the  development  of  fatty  tissue.  Head  very  short  and 
deep,  its  upper  surface  broad  and  short,  covered  by  a  skin  so  thick  as 
to  completely  hide  the  bones;  no  distinct  median  carina.  Mouth  very 
large,  its  gape  narrower  than  in  S.  namaycuah.  Teeth  weaker  than  in 
8.  namayemh;  supplemental  bone  also  shorter  and  broader.  Maxil- 
lary a  little  more  than  half  the  length  of  the  head.  Caudal  fin  well 
forked.  Scales  rather  small,  about  175  in  the  lateral  line.  Coloration 
as  in  8.  namaycmhj  but  usually  paler;  fin-rays  the  same.  Lake  Supe- 
rior; abundant,  but  not  yet  found  elsewhere.  Very  close  to  the  preced- 
ing, but  di£fering  in  the  shortness  and  breadth  of  the  bones  of  the  head 
and  in  the  extreme  fatness  of  the  flesh.  It  is  probably  a  local  variety 
rather  than  a  distinct  species. 

{Salmo  siaootcet  Agassiz,  Lake  Superior,  1850,  333.) 

**  Vomer  without  raised  crest,  the  chevroD  only  being  toothed ;  red-spotted.    (Sal' 
velinuB, ) 
a  Hyoid  bone  with  a  narrow  median  band  of  teeth  (sometimes  lost). 

510*  8*  oquassa  (Grd.)  Gill  &.  Jor.— OgiwMaa  Trout;  Blue-hack  Trout 

Body  elongate,  considerably  compressed,  less  elevated  than  in  the 
other  species  of  this  genus,  the  dorsal  outline  regularly  but  not 
strongl^^  curved.  Head  quite  small,  much  smaller  than  in  any  other 
of  our  trout,  its  upper  surface  flattish.  Mouth  quite  small,  the  maxil- 
lary short  and  moderately  broad,  scarcely  extending  to  the  posterior 
margin  of  the  eye.  Eye  large,  3^  in  head.  Jaws  about  equal.  Scales 
small,  those  along  the  lateral  line  somewhat  enlarged.  Pectoral  and 
ventral  fins  not  elongate;  caudal  flu  well  forked,  more  so  than  in  the 
other  species.  Preopercle  as  in  8.  fontinalisj  but  the  lower  limb  more 
developed;  opercles  without  concentric  stride.  Coloration  dark  blue,  the 
red  spots  small  and  round,  much  smaller  than  the  pupil,  usually  conflned 
to  the  sides  of  the  body ;  sides  with  traces  of  dark  bars ;  lower  flns  varie- 
gated, as  in  8.  fontinalis.  Head  6;  depth  5.  D.  10;  A.  9.  Lat  1.  230; 
giUrakers  about  6  + 11.  L.  12  inches.  Smallest  and  handsomest  of  our 
trout,  as  yet  known  only  from  the  Bangeley  Lakes,  in  Western  Maine. 

{Salmo  aquasaa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1654, 262:  Salmo  oquassa  Gtinther, 
vi,  154;  Jordan,  Proc.  U.  S.  Nat.  Mu5.  i,  81.) 

511.  8.  naresi  (GUnther)  Bean. 

Greenish  above,  sides  silvery  or  deep  red,  with  very  small  red  spots, 
much  smaller  than  the  pupil ;  lower  fins  deep  red,  with  the  anterior 
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margins  yellowisli  white.  Body  long  and  slender^  Lead  rather  small, 
the  snout  blant^  mouth  not  large,  the  maxillary  reaching  posterior  mar- 
gin of  orbit  in  male  only  ^  teeth  very  small ;  teeth  on  the  middle  line  of 
the  hyoid  bone ;  angle  of  preopercle  much  rounded ;  gill-covers  without 
concentric  striae ;  pectoral  not  longer  than  the  head  without  snout  ]  ven- 
trals  not  to  vent;  caudal  deeply  forked ;  scales  minute.  Head  4| ;  depth 
5-6.  D.  11;  A.  9 J  B.  11;  coeca 28^2;  vert.  63.  L,  12  inches.  (OurUher.) 
Lakes  of  Arctic  America,  Discovery  Bay,  and  Cumberland  Gulf. 

{Salmo  nareni  Gtinther,  Proc.  Zool.  Soc  Lond.  1877,  476,  plate;  Bean,  Bull.  U.  8. 
Nat.  Mus.  XV,  135.) 

5 IS.  8.  arcturus  (Gthr.)  Gill  &,  Jor. 

Dull  greenish,  silvery  or  reddish  below ;  lower  fins  yellowish ;  no  red 
spots  (on  specimens  seen).  Body  rather  elongate;  head  small,  the  snout 
very  obtuse ;  mouth  moderate,  the  maxillary  in  the  male  reaching  about 
to  posterior  margin  of  orbit ;  teeth  small ;  a  band  of  hyoid  teeth ;  pre- 
opercle with  a  distinct  lower  limb ;  x>^ctoral  little  shorter  than  head, 
reaching  more  than  half  way  to  ventral.  Caudal  moderately  forked ; 
scales  minute.  Head  4^;  depth  5;  D.  11;  A.  10;  B.  11;  cceca  31-44 
L.  12  inches.  Victoria  Lake  and  Floeberg  Beach,  Arctic  America,  the 
northernmost  Salmonoid  known.    {CHiniher.) 

{Salmo  ardurus  Gfinther,  Proc.  ZooL  Soc.  Lond.  1877,  294,  plat.e.) 

91 8.  H.  malma  (Walb.)  J.  &  G.^-Dolly  Farden  Trout;  Bull  Trout;  BedfipoUcd 
Trout;  Salnum  Trout;  Malma;  Golet. 

Body  stout,  the  back  somewhat  elevated,  deeper  and  less  compressed 
than  in  8.  fontinalis.  Head  large,  snout  broad,,  flattened  above.  Mouth 
large,  the  maxillary  reaching  past  the  eye.  Eye  4J  in  head.  Fins 
short;  the  caudal  fin  slightly  forked  or  almost  truncate;  adipose  fin 
usually  large;  in  large  specimens  its  length  is  twice  that  of  the  eye. 
General  color  olivaceous;  the  sides  with  round  red  spots  near  the  size 
of  the  eye,  the  back  commonly  with  smaller  pale  ones,  a  feature  of  color- 
ation AYhich  distinguishes  this  species  at  once  from  the  others;  lower  fins 
colored  as  in  fontinalis j  dusky,  with  a  pale  stripe  in  front,  followed  by  a 
dark  one;  sea-run  specimens  silvery,  with  the  spots  faint  or  obsolete;  fins 
and  back  without  dark  reticulations.  GiU-rakers  without  concentric 
strifiB.  Head  3^;  depth  4.  D.  11;  A.  9;  scales  39-240-36;  pyloric 
c(Bca  large,  45-50;  gUl-rakers  about  8+12  as  in  others.  L.  15  inches. 
Streams  west  of  the  Cascade  Bange,  from  Northern  California  to  Alaska 
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and  Kamtschatka,  generally  abundant  northward,  descending  to  tlie 
sea,  where  it  reaches  a  weight  of  about  12  i>ounds. 

(Salmo  malma  Walbanm  Artedi,  Pise.  1792,  66:  Salmo  callarUu  PaHas  Zoogr.  Roeso- 
Asiat.  iii,  353, 1811-31 :  Salmo  oallarioB  GUnther,  vi,  143:  Salmo  speotabilU  Girard,  Proc. 
Acad.  Nat.  Sci.  Phila.  1856, 218:  Salmo  parkei  Snckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861, 
309:  Salmo  campbcUi  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861, 313:  Salmo  parkii,  lordUj 
and  camphellii  Gtlnther,  vi,  121,  148,  149:  Salrelinis  spectabilis  Jordan,  Proo.  U.  S.  Nat. 
Mus.  i,  7y,  1878:  Salmo  tudes  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873:  Salmo  hairdU 
Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861,  ^:  Salmo  bairdii  GOnther,  vi,  121;  Salve- 
linua  bairdi  Jordan,  Proc.  U.  S.  Nat.  Mas.  i,  82.) 

aa,  Hyoid  teeth  wanting. 

514.  8.  fontinalls  (Mitch.)  Gill  <&  Jor.^-Brook  Trout;  Speckled  Trout. 

Body  oblong  or  elongate,  moderately  compressed,  not  much  elevated. 
Head  large,  but  not  very  long,  the  snout  bluntish,  the  interorbital  space 
rather  broad.  Mouth  large,  the  maxillary  reaching  more  or  less  beyond 
the  eye.  Eye  large,  usually  somewhat  above  the  line  of  the  axis  of  the 
body.  Caudal  fin  slightly  lunate  in  the  adult,  foiked  in  the  young; 
adipose  fin  small;  pectoral  and  ventral  fins  not  especially  elongate. 
Bed  spots  on  the  sides,  rather  smaller  than  the  pupil;  back  mostly 
without  spots,  more  or  less  barred  or  mottled  with  dark  olive  or  black ; 
dorsal  and  caudal  fins  mottled  or  barred  with  darker;  lower  fins  dusky, 
with  a  pale,  usually  orange  band  anteriorly,  followed  by  a  darker  one; 
beUy  in  the  males  often  more  or  less  red ;  sea-run  individuals  (8.  canaden- 
sis Smith,  the  Canadian  "Salmon  Trout")  are  often  nearly  plain  bright 
silvery ;  many  local  varieties  distinguished  by  shades  of  color  also  occur. 
Head  4J;  depth  4^.  D.  10;  A.  9;  scales  37-230-30;  gill-rakers  about 
6  + 11.  L.  18  inches  or  less.  The  best  known  of  our  trout,  abounding 
in  all  clear,  cold  streams  from  Pennsylvania  to  Dakota  and  northward 
to  the  Arctic  Circle,  southward  in  the  Alleghanies  to  the  headwaters  of 
the  Savannah,  Chattahoochee,  Catawba,  and  French  Broad. 

{Salmo  fontinalis  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  435:  Salmo  fontinalis  Giin- 
ther,  vi,  152,  and  of  nearly  all  anthers :  Salmo  canadensis*  Hamilton  Smith,  in  Griffith's 
Cuvier,  x,  474,  1834  (Canadian  ** Salmon  Trout*'):  Salmo  immaculatus*  H.  R.  Storer, 
Best.  Joum.  Nat.  Hist,  vi,  384, 1850  (Canadian  "Salmon  Trout"):  Salmo  immaculatus 
Gttnther,  vi,  125:  Salmo  hudsonictis  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861,  810: 
Salmo  hudsonicus  Giinther,  vi,  153;  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  81:  T  Salmo  heamii 
Rich.  Franklin's  Journ.  70 j.) 

515.  S.  Iioodi  (Rich.)  GUI  &  Jor. 

Body  rather  elongate.  Maxillary  rather  strong,  straight,  extending 
to  or  beyond  hind  margin  of  eye.  Preopercle  very  short,  with  a  very 
short  lower  limb.    Pectoral  not  reaching  half  way  to  ventral  j  adipose 

*The  nominal  species  oarmdensis  and  immaculatus  are  based  on  sea-run  specimens  of 
larger  size^  the  so-called  **  Salmon  Trout". 
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fin  very  small;  caudal  deeply  forked.     Body  and  caudal  fin  covered 

with  round  pale  spots  of  moderate  size.    B.  12 ;  D.  10  j  A.  9 ;  Lat.  1. 

185.    Boothia.    (Ounther.) 

(Salmo  hoodii  Richardson,  Ross,  Voy.  Nat,  Hist.  App.  Iviii,  and  in  Fauna  Bor.-Amer. 
iii,  173:  Salmo  hoodii  Gtintber;  vi,  150.) 

516.  S.  rossi  (Rich^)  J.  &  6. 

Olive-brown  above,  the  dorsal  and  caudal  similarly  colored;  belly 

red;  scattered  red  spots  near  the  lateral  line.    Bather  slender;  snout 

very  obtuse;  lower  jaw  remarkably  long,  with  a  knob,  at  .tip  (male). 

About  30  teeth  on  the  tongue.    Conspicuous  x)ores  on  the  face  bones 

I)osteriorly.    Scales  very  small,  imbedded.    Head  6.    B.  12-13 ;  D.  13 ; 

A.  11;  P.  14;  Y.  10.    Arctic  Ocean,  about  Boothia  Felix.    (Richardson.) 

An  imperfectly  known  species. 

{Salmo  roBsii  Richardson,  Nat.  Hist.  App.  Ross's  Voy.  Ivi:  Salmo  rossii  Sackley, 
Monogr.  Salmo,  120.) 

517.  S.  nltldus  (Rich.)  Gill  &  Jor. 

Body  somewhat  elongate;  head  moderate;  snout  medium.  Maxillary 
straight,  strong,  extending  beyond  the  orbit  in  the  male.  Teeth  mod- 
erate, 2  or  3  behind  head  of  vomer.  Preopercle  with  the  lower  limb 
very  distinct.  Fins  well  developed;  pectoral  reaching  scarcely  hali^ 
way  to  ventral;  caudal  fin  forked.  Head  5.  B.  11;  D.  11;  A.  10;  Lat. 
1.  215.    Boothia.    (GHinther.)    Perhaps  a  form  of  8.  stdgnalis. 

(Salmo  nitidiu  Richardson,  Fauna  Bor.-Amer.  iii,  171,  1836:  Salmo  niiidM  Qtlnther, 
Ti,  150.) 

518.  S.  »ta§niall8  (Fabr.)  Gill  &  Jor. 

Body  elongate;  head  of  moderate  size.  Snout  elongate,  pointed, 
with  the  lower  jaw  projecting  beyond  the  upper  in  adult  examples. 
Teeth  small.  Maxillary  elongate,  narrow,  extending  beyond  the  eye. 
Preopercle  very  short,  with  a  very  short  lower  limb.  Opercle  and  pre- 
opercle very  conspicuously  and  densely  striated,  the  strise  radiating 
firom  the  base  of  each.  Fins  much  developed,  the  dorsal  much  higher 
than  long ;  pectoral  very  long,  reaching  more  than  half  way  to  ventrals, 
which  are  also  very  long;  adipose  fin  very  small;  caudal  well  forked. 
D.  11;  A.  10;  Lat  1.  210;  B.  11;  c(Bca,  41.  Lakes  of  Greenland  and 
Boothia  Felix.    {Ounther.) 

(Salmo  8lagnali»  Fabricins,  Fanna  Groenlandica,  1780, 175 :  Salmo  alipes  Richardson, 
Nat.  Hist.  App.  Ross's  Yoy.  Ivii,  and  Fauna  Bor.-Amer.  iii,  169 :  Sahno  alipes  Qilnther, 
▼i,  149.) 

Bull.  Nat  Mus.  No.  16 21 
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Family  XLVIL— PERCOPSID^. 
{The  Trout  Perches.) 

Body  moderately  elongate,  somewhat  compressed,  the  caudal  pedan- 
cle  long  and  slender.  Head  conical,  pointed,  naked.  Mouth  small, 
horizontal;  maxillary  short,  narrow,  without  supplemental  bone,  not 
reaching  to  the  large  eye ;  margin  of  upper  jaw  formed  by  premaxilla- 
ries  alone,  which  are  short  and  not  protractile.  Teeth  very  small,  villi- 
form  on  premaxillaries  and  lower  jaw  only.  Tongue  short,  adherent. 
Gill-membranes  separate,  free  from  the  isthmus.  Pseudobranchise  pres- 
ent Branchiostegals  6.  Gill-rakers  short,  tubercle-like.  Opercle  with 
entire  edges.  Lower  limb  of  the  preopercle  well  developed,  the  angle 
nearly  a  right  angle,  its  inner  edge  with  a  raised  crest  Bones  of  the 
head  cavernous,  as  in  Acerina  and  Ericymha^  Cranium  with  a  raised 
crest,  which  does  not  extend  to  the  occiput  Scales  moderate,  rather 
thin,  adherent,  their  edges  strongly  ctenoid.  Lateral  line  continuous. 
Dorsal  short,  median ;  ventrals  anterior,  just  in  fix)nt  of  the  dorsal, 
8-rayed;  pectorals  narrow,  placed  rather  higher  than  usual;  anal 
small;  caudal  forked;  adipose^ fin  present,  small  Stomach  siphonal, 
twith  about  10  well-developed  pyloric  cceca.  Ova  rather  large,  not  fall- 
ing into  the  abdominal  cavity  before  exclusion.  Air-bladder  present 
Small  fishes  of  the  fresh  waters  of  the  cooler  parts  of  America;  a  sin- 
gle genus,  with  probably  but  one  species.  The  group  is  one  of  special 
interest,  as  it  combines  with  ordinary  Salmonoid  characters  the  structure 
of  the  head  and  mouth  of  a  Percoid,  resembling  notably  the  European 
genus  Acerina. 

(PeroopsidcB  Gttnther,  vi,  207.) 

159.— PEBCOPSIS  Agasdz. 

Trout  Perch.  • 

<Aga8siz,  Lake  Superior,  1850,  284:  type  Peroopiis  gutiatus  Ag.) 

Characters  of  the  genus  included  above.  (7rc/?xTy,  perch;  d^cc,  appear- 
ance.) 

519*  P*  irnttatus  Agassiz. 

Pale  olivaceous,  a  silvery  stripe  along  the  lateral  line,  becoming  ob- 
solete forwards;  upper  parts  with  obscure  round  dusky  spots  made  of 
dark  points.  Head  slender  and  conical.  Mouth  small,  subinferior, 
maxillary  not  nearly  reaching  fix)nt  of  orbit   Caudal  peduncle  long  and 
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slender.  Pedtoneum  silvery.  Head  3|^  in  length;  depth  about  4^.  D. 
11 ;  A.  8 ;  Lat  1.  50.  L.  6  inches.  Spawns  in  spring.  Delaware  River 
to  Kansas  and  northward;  abundant  in  the  Great  Lakes.  One  of  our 
most  remarkable  fishes. 

(Agassiz,  Lake  Saperior,  1850,  288;  Giinther,  vi,  207:  1  Peroopsis  kammandi*  GiU, 
Proc.  Acad.  Nat.  ScL  Phila.  1864,  151.) 

Ordeb  n -haplomi. 

{TJie  jffaplomous  Fishes.) 

Ifo  precoracoid  arch.  Parietal  bones  separated  by  the  supraoccipital, 
A  symplectic.  Opercular  bones  present.  Anterior  vertebr®  unaltered. 
Pharyngeal  bones  distinct,  the  superior  directed  forwards,  three  or  four 
in  number,  the  inferior  not  falciform.  No  interclavicles.  Mouth  with 
teeth.  Air-bladder  with  a  pneumatic  duct  Ventral  fins  abdominal, 
rarely  wanting;  pectoral  fins  placed  low;  dorsal  fin  more  or  less  pos- 
terior, usually  without  spines.  Head  and  body  usually  with  cycloid 
scales.  No  adipose  fin.  Species  chiefly  inhabiting  fi*esh  water.  {dnXodq^ 
simple;  c^/jioc,  shoulder;  in  allusion  to  the  want  of  the  precoracoid  arch.) 

(Physostomi  part  (families  Esoddce,  UmbridcefCyprinodonUtUs  and  Heteropygii)  GUn- 
ther,  vi,  vii.) 

ANALYSIS  OP  FAMILIES  OF  HAPLOMI. 

o.  Margin  of  upper  jaw  formed  by  premazillaries  alone;  ovoviviparons. 

h.  Vent  jagalar ;  premaxillaries  scarcely  protractile AMBLTOPsm^,  48. 

lib.  Vent  abdominal ;  premaxillaries  freely  protractile Cyprinodontid^,  49. 

aa.  Margin  of  upper  jaw  formed  laterally  by  tbe  maxillaries;  premaxUlaries  not  pro- 
tractile. 

0.  Jaws  not  produced ;  teeth  y illiform,  equal UMBRiDiE,  50. 

00.  Jaws  produced ;  teeth  cardiform,  unequal EsoGiDiE,  51. 

Family  XLVIIL— AMBLYOPSIDiE. 

{The  Blind-fishes.) 

Body  moderately  elongate,  compressed  behind.  Head  long,  de- 
pressed. Mouth  rather  large,  the  lower  jaw  projecting  j  premaxilla- 
ries long,  scarcely  protractile,  forming  the  entire  margin  of  the  upper 
jaw.  Jaws  and  palatines  with  bands  of  slender  villiform  teeth.  Bran- 
chiostegals  about  6.  Gill-rakers  very  short.  Pseudobranchise  con- 
cealed.   GiU-membranes  more  or  less  completely  joined  to  the  isthmus. 

*  Head  larger,  3^  in  length,  exclusive  of  caudal ;  dorsal  higher,  the  longest  ray  4} 
in  length;  anal  higher,  longest  ray  6  in  length;  pectoral  equals  height  of  dorsal; 
ventral  5|  in  length,  reaching  vent,  which  is'Uearer  snout  than  margin  of  caudal  fin. 

(om.) 


Digitized  by  VjOOQIC 


324      CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY — IV. 

Head  naked,  the  surface  sometimes  crossed  by  papillary  ridges.  Body 
with  small  cycloid  scales,  irregularly  placed.-  No  lateral  line.  Vent 
jugular,  close  behind  the  gill-openings.  Ventral  fins  small  or  wanting; 
pectorals  moderate,  inserted  higher  than  in  most  soft-rayed  fishes;  dor- 
sal without  spine,  nearly  opposite  the  anal;  caudal  truncate  or  rounded* 
Cranium  without  median  crest.  Stomach  coecal,  with  one  or  two  pyloric 
appendages.  Air-bladder  present.  Ovary  single.  Some  (and  probably 
all)  of  the  species  are  ovo viviparous.  In  two  of  the  genera  the  eyes  are 
very  rudimentary  and  hidden  under  the  skin,  and  the  body  is  translu- 
cent and  colorless.  Fishes  of  small  size,  living  in  subterranean  streams 
and  ditches  of  the  Central  and  Southern  United  States.  Three  genera 
and  four  species  are  "  all  of  the  family  yet  known,  but  that  others  will  be 
discovered,  and  the  range  of  the  present  known  species  extended,  is  very 
probable.  The  ditches  and  small  streams  of  the  lowlands  of  our  south- 
ern coast  will  undoubtedly  be  found  to  be  the  home  of  numerous  indi- 
viduals, and  perhaps  of  new  species  and  genera,  while  the  subterranean 
streams  of  the  central  portion  of  our  country  most  likely  contain  other 
species.''    (Putnam,) 

(Heteropygii  GUnther,  vii,  1,  2.) 
a.  Eyes  rudimentary,  concealed ;  body  colorless. 

6.  Ventral  fins  present Ambltopsis,  153. 

66.  Ventral  fins  obsolete TyphlichthySj  154. 

aa.  Eyes  developed ;  body  colored ;  ventrals  obsolete Chologaster,  155. 

158.-AIIIBI.YOPS1S  DeKay. 
(DeKay,  New  York  Fauna,  Fish.  1842,  187:  tyi)e  AmMyopaia  spelceua  DeKay.) 

Eyes  rudimentary,  concealed  under  the  skin.  Surface  of  head  crossed 
by  vertical  tactile  ridges.  Gill-membranes  fully  joined  to  isthmus.  Ven- 
tral fins  present,  quite  small,  close  to  anal.  Colorless  fishes  of  small 
size,  inhabiting  the  cave-streams  in  the  limestone  regions  of  the  West- 
em  States.    (a/MiSXu^y  obtuse;  d<fit^y  vision.) 

520.  A,  spelaeus  DeKay. 

Golorless.    Mouth  comparatively  large,  the  length  of  its  cleft  about 

equal  to  base  of  dorsal.    Pectorals  reaching  front  of  dorsal;  caudal 

long,  rather  pointed.    One  pyloric  coecum.     Head  3  in  length;  depth 

4 J.    D.  9;  A.  8;  Y.  4;  P.  11,     L.  5  inches.     Subterranean  streams  of 

Kentucky  and  Indiana. 

(DeKay,  New  York  Fauna,  Fish.  187;  Gfinther,  vii,  2;  Putnam,  Amer.  Nat.  1872, 
30,  fig.) 

154.-TrPHI.ICHTHr8  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  G2:  type  Typhlichihy$  8ubtmraneu$  Grd.) 

This  genus  differs  from  AmbJyopsis  only  in  the  absence  of  the  ventral 
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fins.    The  species  are  of  smaller  size,  and  are  found  in  the  same  waters. 
(ru^Xd^y  blind  5  IxOhq,  fish.) 

591.  T.  sabterrancus  Grd. 

Colorless.  Head  rather  blunter  and  broader  forwards  than  in  A. 
spelodus.  Month  smaller,  its  cleft  shorter  than  base  of  dorsal.  Pecto- 
rals scarcely  reaching  dorsal.  One  pyloric  ccecum.  D.  7  or  8  j  A.  7 
or  8.  L.  2  inches.  Subterranean  streams  of  Kentucky,  Tennessee,  and 
Alabama. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  62;  Patnam,  Amer.  Nat.  1872,  30,  fig.) 

155.— CHOLOGASTEB  Agassiz. 
(Agassiz,  Amer.  Joum.  Sci.  Arts,  xvi,  135,  1853:  type  Chologaater  oomuiu9  Ag.) 

This  genus  has  the  general  characters  of  AmblyopsiSj  but  differs  in 
the  absence  of  ventral  fins  and  in  the  fully  developed  condition  of  the 
eyes,  which  are  small  and  lateral  The  species  are  not  pellucid,  but 
colored  like  ordinary  fishes.  No  papillary  ridges.  Pyloric  cceca  2. 
Ditches  and  cave-streams.  (;^tti>l(;c,  maimed  ^  T^a^rn}/?,  belly;  in  allusion 
to  the  abortive  ventrals.) 

599.  C.  cornotas  Ag. 

YeUowish  brown,  dark  above;    sides  with  three  dark  longitudinal 

stripes,  becoming  dots  on  the  tail;    middle  rays  of  caudal  fin  dark; 

fins  otherwise  uncolored.     Mouth  moderate,  oblique,  the  maxillary  not 

extending  to  the  eye.     Pectorals  reaching  nearly  to  front  of  dorsal, 

perfect,  small.    Snout  with  two  horn-like  projections.    Head  3J ;  depth 

4J.    D.  8  or  9;  A.  8  or  9,    L.  2 J  inches.    Ditches  in  a  rice-field,  Wacca- 

maw,  S.  O.    (Putnam.) 

(AgassiZy  Amer.  Joum.  Sci.  Arts,  1853, 135;  GUnther,  yii,  2;  Putnam,  Amor.  Nat. 
1872,30.) 

598.  €.  affassizl  Putnam. 

Uniform  light  brown;  fins  somewhat  speckled.  Head  4  in  body,  its 
length  scarcely  greater  than  the  greatest  depth.  Pectorals  reaching 
little  more  than  half  way  to  front  of  dorsal.  D.  9;  A.  9.  L.  1|  inches. 
(PtUnam.)    Subterranean  streams  in  Tennessee  and  Kentucky. 

(Putnam,  Amer.  Nat.  1872,  30,  fig.) 

A  si>ecimen  of  Chologaster  obtained  by  Prof.  S.  A.  Forbes  in  a  cave- 
stream  of  Southern  Illinois  does  not  agree  well  with  either  of  the  above 
species.  The  following  description  has  been  furnished  us  by  Professor 
Forbes: 

The  head  is  7i»"  long,  and  the  body,  without  head  or  tail,  19°»«.  Head  iu  length, 
therefoie,  3^  times.    The  eye  is  above  and  weU  behind  the  maxillary,  and  goes  about 
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6  in  head.  The  pectoral  reaches  half  way  to  the  dorsal.  The  color  is  precisely  as  de- 
scribed for  oomutuSf  except  that  the  middle  stripe  is  decidedly  paler  than  the  ground 
color  of  the  body,  bnt  darker  on  the  head,  the  change  being  abrupt  at  the  opercular 
margin.  The  caudal  fin  is  dark  brown,  with  several  vertical  rows  of  white  specks  or 
blotches  running  across  the  rays.  The  anterior  part  of  the  dorsal  is  similar  in  color, 
but  paler.  Total  length  a  trifle  over  an  inch.  A  scale  from  the  region  mentioned  by 
Putnam  is  similar  to  that  of  agaatizif  but  with  5  or  6  concentric  lines  and  3  radiating 
furrows. 

The  specimen  thus  agrees  with  comutua  in  position  of  eye  and  plan  of  markings, 
with  agaaaizi  in  length  of  |>ectoral3  and  structure  of  scales,  is  intermediate  in  length, 
of  head,  and  agrees  with  neither  in  color  of  caudal  and  dorsal  and  tint  of  middlo 
band.    {Forbes,  in  lit,  November  4,  laso.) 

Family  XLIX.— CYPRINODONTIDiE. 

{The  Cyprinodonts.) 

Body  oblong  or  moderately  elongate,  compressed  behind,  depressed 
forwards,  covered  with  rather  large  cycloid  scales,  which  are  adherent 
and  regularly  arranged.  Xo  lateral  line.  Head  scaly,  at  least  above. 
Mouth  terminal,  small,  the  lower  jaw  usually  projecting;  margin  of  the 
upper  jaw  formed  by  the  premaxillaries  onlyj  premaxillaries  strong, 
extremely  protractile.  Teeth  incisor-like  or  villiform,  sometimes  present 
on  the  vomer,  but  usually  in  the  jaws  only;  lower  pharyngeals  sepa- 
rate, with  cardiform  teeth.  Gill-membranes  somewhat  connected,  free 
from  isthmus;  gill-rakers  very  short,  thick.  Branchiostegals  4-6. 
Pseudobranchi®  none.  Dorsal  fin  single,  inserted  posteriorly,  of  soft 
rays  only,  rarely  with  a  single  spine  or  a  rudimentary  spinous  dorsal ; 
caudal  fin  not  forked ;  ventral  fins  abdominal,  rarely  wanting;  pectoral 
fins  inserted  low;  no  adipose  fin.  Stomach  not  ccecal,  without  pyloric 
appendages.  Air-bladder  simple,  often  wanting.  Sexes  usually  unlike, 
the  fins  being  largest  in  the  males.  Most  or  all  are  ovoviviparous, 
the  young  well  developed  at  time  of  birth.  Fresh-water  fishes  of  South- 
em  Europe,  Asia,  Africa,  and  America,  some  of  them  occurring  in  bays 
and  arms  of  the  sea.  They  are  mostly  of  small  size,  and  the  species  are 
very  difficult  of  determination.    Genera  30;  species  about  140. 

(CyprinodonlidcB  Gttnther,  vi,  29i)-356.) 

Note. — In  the  foUowing  analysUi  the  genera  known  from  Mexico  are  also  inclndedy 
their  names  being  placed  in  italics, 

*  Intestinal  canal  comparatively  short,  little  convoluted  ;  teeth  mostly  fixed ;  dentary 

bones  firmly  j  oined.    (  Camivorce. ) 
a.  Anal  fin  of  the  male  not  modified  into  an  intromittent  organ. 
h.  Teeth  incisor-like,  notched ;  insertion  of  dorsal  nearly  opposite  ventraU.    (Cy- 

prinodontinci.) 
c.  Teeth  in  a  single  series ;  body  short  and  deep. 

d.  Dorsal  very  long,  with  16-18  rays,  the  first  spine-like.  ..Jordanblla,  156. 
*    dd.  Dorsal  short,  of  10-11  rays,  the  first  ray  amall Ctprinodon,  157. 
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M.  Teeth  all  pointed;  ventrals  present.    (FatululincB,) 

e.  Teeth  in  more  than  one  series;  air-bladder  present. 
/.  Dorsal  fin  comparatively  large  and  well  forward,  its  rays  usnally  more 
than  11  and  the  first  ray  usually  in  front  of  th0 

!  anal Fundulus,  158. 

ff.  Dorsal  fin  small  and  posteriorly  placed,  its  rays  usually  7-10,  and  the 
first  ray  generally  behind  the  front  of  the  anal. 

g.  Anal  fin  small Zygonectes,  159. 

CO,  Teeth  in  one  series ;  dorsal  fin  id  advance  of  anal. 

*.  Dorsal  and  anal  fins  short,  each  with  9-13  rays Lucania,  160. 

Kk,  Dorsal  and  anal  fins  long,  each  with  more  than  20  rays. 

»  Girardinkhthya, 

aa.  Anal  fin  of  the  male  advanced,  modified  into  a  sword-shaped,  intromittent 

organ.    {Anablepina,) 
%,  Eye  normal  (f.  e.,  not  divided  into  two  portions  by  a  horizontal 
partition) ;  teeth  in  bands. 
j.  Jaws  not  produced. 

k.  Dorsal  fin  long,  14-16  rays Pseudoxiphophm'M, 

kk.  Dorsal  fin  short,  9-10  rays Gambusia,  161, 

jj.  Jaws  much  produced Belonesox, 

**  Intestinal  canal  elongate,  with  numerous  convolutions ;  anal  fin  in  the  male  usually 

modified  into  an  intromittent  organ ;  dentary  bones 
loosely  joined ;  teeth  movable.     (HmnophagcB.) 

I,  Teeth  all  pointed.    (PoBcUUuas,) 

m.  Teeth  in  more  than  one  row;  dorsal  more  or  less  in 
advance  of  the  anal,  greatly  enlarged  in  the  male. 
It.  Caudal  fin  in  the  male  with  its  lower  lobe  much  pro- 
duced; dorsal  fin  long,  of  Vi  or  more  rays. 

Xiphopharus, 
nn.  Caudal  fin  normal,  alike  in  the  two  sexes, 
o.  Dorsal  fin  long,  of  more  than  12  rays. 

MOLLIE2<fESIA,  162. 

00.  Dorsal  fin  short,  of  less  than  12  rays . .  Pcecilia,  163. 
mm.  Teeth  in  a  single  series ;  dorsal  fin  short. 
p.  Dorsal  inserted  in  advance  of  anal. 

PlatypcBoiluB, 
pp.  Dorsal  inserted  posteriorly  f^  anal. 

G1EU.RDIKUS,  164. 

II.  Teeth  incisor-like,  tricuspid  ( GoodeituB) Goodea, 

156.— JOBDAIf  CliliA  Goode  <&  Bean. 

(Goode  &  Bean,  Proc.  U.  8.  Nat  Mus.  ii,  177, 1879:  type  Jordanella  florida  G.  &  B.) 

Body  short,  deep,  compressed.  Head  short.  Mouth  small,  very  pro- 
tractile, the  lower  jaw  the  longer;  lips  fall.  Jaws  each  with  a  single 
series  of  rather  broad,  wedge-shai>ed,  incisor  teeth,  the  cutting  edge  of 
which  is  deeply  notched,  usually  trifid.  Branch iostegals  5.  Dorsal  fin 
elongate,  the  number  of  rays  16-18,  the  first  being  a  robust  spine;  in- 
sertion of  dorsal  fin  behind  ventrals,  in  advance  of  front  of  anal,  its 
last  ray  beliind  the  last  of  anal ;  dorsal  fin  not  greatly  elevated.  Anal 
fin  shorter  and  smaller,  similar  in  both  sexes;  ventral  fins  small,  with 
a  scale  at  base;  caudal  fin  rounded ;  pectorals  short  and  small.    Intes- 
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tinal  canal  rather  long;  tbree  times  length  of  body.     Sexes  similar. 
(Dedicated  to  David  S.  Jordan.) 

'594.  J.  floridae  Goodo  &  Bean. 

Body  ovate,  short  and  deep,  with  elevated  back,  deep  caudal  pe- 
duncle, and  steep  profile.  Head  moderate,  flat  and  broad  between  the 
eyes,  its  profile  less  steep  than  that  of  the  back.  Eyes  large,  3J-^  iu 
head.  Mouth  small,  anterior,  the  lower  jaw  projecting.  Scales  mod- 
erate, the  humeral  scale  not  much  enlarged.  Dorsal  fin  inserted  mid- 
way between  snout  and  base  of  caudal,  its  first  ray  robust  and  spine- 
like,  grooved  behind,  longer  than  the  diameter  of  the  eye,  and  about 
as  high  as  the  succeeding  soft  rays.  Fins  all  rather  low,  the  ventrals 
reaching  just  past  the  vent.  Scales  with  strong  concentric  striae. 
Color  olivaceous;  sides  orange  or  brassy,  with  a  broad  steely-blue 
stripe  along  each  series  of  scales;  4  or  5  vague,  diffuse,  black  ver- 
tical bars,  most  distinct  in  the  young,  nearly  obsolete  in  the  adult ;  a 
large,  diflfuse,  dusky  blotch  on  the  sides,  below  the  dorsal  spine;  fins 
mostly  dark,  the  dorsal  barred  or  speckled  in  the  males,  nearly  plain 
in  the  females,  sometimes  a  dusky  blotch  on  its  last  rays;  body  and 
fins  everywhere  finely  punctulate  with  black;  a  dark  bar  below  eye. 
Head  3J;  depth  2-2i.  D.  1, 16,  or  1, 17;  A.  1, 11,  to  1, 13;  Lat.  1.  25-27; 
L.  transv.  11  or  12.  L.  1^  inches.  Streams  of  Central  and  Eastern 
Florida;  abundant.  The  above  description  from  specimens  taken  by 
Dr.  J.  A.  Henshall  in  San  Sebastian  River.  The  original  types  were 
from  Lake  Monroe.    Herbivorous,  at  least  in  part. 

(Goode  &  Bean,  Proo.  U.  S.  Nat.  Mus.  ii,  117,  1879.) 

157,— €¥PRINODOi\  Lac^pMe. 

{LeUas  Cuvier.) 

(Lac^p^de,  Hisfc.  Nat.  Poiss.  v,  486, 1803:  type  Cyprinodan  variegatua  Lac.) 

Body  very  short  and  stout,  the  back  somewhat  elevated.  Mouth 
small.  Snout  short.  Teeth  moderate,  incisor-like,  tricuspid,  in  a  sin- 
gle series.  Scales  very  large;  humeral  scales  usually  enlarged.  Dor- 
sal fin  moderate,  inserted  in  advance  of  front  of  anal ;  its  first  ray  not 
enlarged;  anal  smaller;  ventral  fins  small.  Intestinal  canal  little 
longer  than  body.  Gill-membranes  considerably  united,  free  from  the 
isthmus.  Chubby  little  fishes,  inhabiting  the  brackish  waters  of 
America,  Southern  Europe,  and  Northern  Africa;  sometimes  living  in 
hot  salt  springs,    (xwr/otwo?,  carp;  d^a>v,  tooth.) 
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595.  €•  varieffatas  Lac. 

Body  short  and  deep,  the  back  considerably  arched.     Mouth  as  in 

the  others,  small  and  terminal.    Humei*al  scale  4  times  the  size  of  the 

others.      Eye  longer  than  snout,  3.J  in  head,  less  than  interorbital 

spac^.    Origin  of  dorsal  about  midway  of  body,  behind  ventmls  in  old 

specimens,  rather  in  advance  in  the  young;  males  with  the  dor.sal  fin 

elevated,  but  not  reaching,  when  depressed,  nearly  to  caudal.    Male 

fish  dusky,  with  only  traces  of  bars;  caudal  fin  with  a  dusky  bar  at 

base  and  on  posterior  edge;  tips  of  dorsal  and  anal  dusky;  the  scales 

in  the  breeding  season  with  small  tubercles.    Female  olivaceous;  sides 

silvery,  with  darker  bars  and  irregular  markings;  a  dark  bar  at  base  of 

caudal;  a  dark  spot  on  posterior  part  of  dorsal.    Head  3J;  depth  2 J. 

D.  10;  A.  10;  scales  25;  L.  trans  v.  11.    L.  ^  2  J  inches;  $  IJ  inches. 

Cape  Cod  to  Mexico,  in  brackish  waters,  entering  streams. 

(Iiac6i)«>de,  Hist.  Nat.  Poiss.  v,  486 :  LeUas  ovinus  DeKay,  New  York  Fauna,  Fish. 
215;  GUnther,  vi,  303:  Cyprinodon  hociniis  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  185;?, 
389:  Cijprinodon  bovinun  Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  67:  Cyprinodon  hovinui 
Giinthor,  vi,  307:  Cyprinodon  eximiua  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 158.) 

5?6«  €•  |fibbo8U8  Baird  &  Girard. 

Similar  to  the  preceding,  but  the  body  still  deeper  and  the  back  and 

fins  still  more  elevated ;  the  scales  apparently  somewhat  smaller ;  anal 

much  smaller  than  dorsal ;  coloration  similar  to  that  of  0.  variegatus. 

Head  2^;  depth  1$.    D.  10;  A.  11;  Lat.  1.  28;  L.  transv.  14.    Indi- 

anola,  Texas.    (Girard.) 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390;  Girard,  U.  S.  Mex.  Bound. 
Surv.  Ichth.  G7.) 

597.  €•  latifasciafns  Garman. 

Form  and  dentition  of  0.  gibbosus.  Black  caudal  band  much  wider; 
a  light  band  from  middle  of  opercle  to  lower  half  of  caudal ;  a  dark 
band  above  this,  separated  by  a  narrower  band  of  light  from  the  dark 
olive  of  the  back ;  silvery  color  of  belly  separated  from  the  light  band 
on  the  flanks  by  a  short  band  of  brown;  fins  clouded  with  brown;  cau- 
dal with  a  narrow  dark  band  across  its  base  and  a  broad  one  across  its 
extremity.  Head  4  in  total  length;  depth  3.  D.  12;  A.  11;  V.  6;  P. 
14 ;  Lat.  1.  30;.  L.  transv.  11.    Parras,  Coahuila,  Mex.    (Oarman.) 

(Garman,  BuU.  Mus.  Comp.  Zool.  viii,  No.  3,  92, 1881.) 

538.  €•  elcffans  Baird  &  Girard. 

Body  more  elongate  than  in  any  of  the  preceding ;  the  upper  outline 
of  the  head  less  depressed,  so  that  the  profile  is  continuous ;  fins  low, 
the  dorsal  quite  small ;  its  rays  scarcely  extending  to  the  beginning  of 
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the  caudal  peduncle.     Bluish  black,  sides  somewhat  variegated  with 

darker,  the  males  somewhat  spotted ;  edge  of  caudal  flu  black  in  the 

male;  a  black  patch  on  last  rays  of  dorsal  in  the  female.     Head  3j ; 

depth  2  to  3.    D.  11 ;  A.  10;  scales  2G-12.    L.  2^  inches.    Rio  Grande. 

{Oirard.) 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389;  Girard,  U.  S.  Mex.  Boand. 
Sarv.  Ichth.  66.) 

fi^29.  €•  califoroieDsis  Grd. 

"  It  may  be  easily  distinguished  from  its  congeners  in  North  America, 
by  its  uniform  system  of  coloration  which  exhibits  neither  bands  nor 
spots.  The  general  aspect  of  its  body  is  rather  short  and  deep,  except 
in  the  young  which  assume  a  subfusiform  appearance.  The  largest 
specimens  which  we  have  examined  measure  about  an  inch  and  a  half 
in  total  length.  The  head  constitutes  the  fourth  of  the  length,  the  snout 
being  abruptly  rounded  off.  The  mouth  is,  proportionally  speaking, 
of  medium  size,  whilst  the  eye  is  rather  small,  subcircular ;  its  diameter 
entering  three  times  and  a  half  in  the  length  of  the  side  of  the  head.  The 
dorsal  fin  is  higher  than  long,  and  superiorly  convex ;  its  interior  margin 
being  nearer  the  apex  of  the  snout  than  the  posterior  margin  of  the 
caudal.  The  anal  fin  is  nearly  as  large  as  the  dorsal,  deeper  than  long, 
inferiorly  convex,  particularly  upon  its  posterior  half.  The  caudal  is 
posteriorly  truncated,  nearly  linear.  The  ventrals  are  small,  project 
beyond  the  vent  and  reach  almost  the  origin  of  the  anal.  The  pectorals 
are  well  developed,  rounded  off,  extending  as  far  as  a  vertical  line  drawn 
at  the  insertion  of  the  ventrals.  The  rays  are :  D.  10  +  1 ;  A.  11 ;  0. 
3, 1,  8,  8,  1,  3 ;  V.  7 ;  P.  12.  The  scales  are  much  deeper  than  long, 
anteriorly  truncated  and  posteriorly  rounded  off  or  convex.  The  color 
is  olivaceous  brown,  with  a  dark  grayish  tint  along  the  back,  and  a 
golden  tint  beneath.'^    (Girard.)    San  Diego,  California. 

(Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  ia59,  157.) 

530.  €•  niacularias  Baird  &  Girard. 

Apparently  very  similar  to  0.  variegatiis;  the  female  dark  above, 

with  dark  bars  on  the  sides  and  a  dark  shade  across  the  dorsal  fin ;  fins 

rather  small.    Head  3§5  depth  2-2^.    D.  10 j  A.  11  j  scales  26-9.    L.  2 

inches.    Eio  Gila.    (Chirard.) 

(B.&  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389;  Girard,  U.  S.  Mex.  Bound.  Surv. 
Ichth.  68.) 

531.  €.  carpio  Giinther. 

Slenderer  than  C.  variegatus;  humeral  scale  scarcely  larger  than  the 
others  i  dorsal  fin  inserted  slightly  behind  ventrals ;  eye  3^  in  head,  a 
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little  shorter  than  snoat;  olivaceous,  silvery  below.    Head  3;  depth 
2J.    D.  11;  A.  10;  scales  25-10.    "America.''    {Oiinther.) 
(GUnther,  vi,306.) 

15§.-FVJ«DVI.VS  Lac^pMe. 

KiUifishea. 

(  Hydrargyra  Lac^p^de :  Xenisma  Jordan. ) 

(Lac^p^de,  Hist.  Nat.  Poiss.  v,  37,  1803:  type  Fundulu9  mwyiah  'Lwi6phde=CohiH$ 
heteroeUta  L,) 

Body  rather  elongate,  little  elevated,  compressed  behind.  Mouth 
moderate.  Jaws,  each  with  two  or  more  series  of  j[)ointed  teeth,  usually 
forming  a  narrow  band.  Bones  of  the  mandible  firmly  united.  Scales 
moderate.  Branchiostegals  4-6.  Preopercle,  preorbital,  and  mandi- 
ble with  mucous  pores.  Dorsal  and  anal  fins  similar,  moderately  devel- 
oped or  rather  large,  the  dorsal  usually  inserted  in  front  of  the  anal. 
Yentrals  well  developed.  Air-bladder  present.  Sexes  differing  in 
color,  size,  and  development  of  the  fins,  the  anal  fin  in  the  male  nor- 
mal. Intestinal  canal  short.  Species  very  numerous,  mostly  Ameri- 
can, inhabiting  fresh  waters  and  arms  of  the  sea.  They  are  the  largest 
in  size  of  the  Cyprinodonts,  and  some  of  them  are  very  brightly  colored. 
(lAtin  fundtiSy  bottom,  the  supposed  abode  of  the  ^'Fundulus  mudfish.^) 

The  species  may  be  divided  as  follows: 

*  Dorsal  fin  beginning  in  advance  of  anal, 
t  Branch]  ostegals  6.    (  Htdrabo yra  Lac^pMe. ) 
a.  Males  with  dark  cross-bars  and  a  black  dorsal  spot ;  females  with  longitadiniil 

stripes majaliSf  swampinus, 

oo.  Males  and  females  with  dark  cross-bars nmilis,  zebra, 

aaa.  Males  without  sharp  markings,  the  scales  rough  in  spring ;  females  plain. 

^  parvipinniB. 

ft  Branchiostegals  5.    (Fundulcs.) 

h.  Dorsal  long,  its  rays  16  or  17 ;  body  with  round  black  spots,  at  least  in  the 

male seminoUs* 

&&.  Dorsal  moderate,  its  rays  10-14. 
0.  Scales  rather  small,  40  or  more  in  a  longitudinal  series. 

tf.  Cross-bars  if  present,  black dkLpKanua,  eonfiuenUu, 

dd.  Cross-bars  silvery. 

0.  Teeth  small,  in  a  band menana, 

ee.  Teeth  in  about  two  series,  the  outer  enlarged adinia, 

00,  Scales  large,  less  than  40  in  a  longitudinal  series. 

/.  Males  with  9  or  10  silvery  croes-bais ;  females  with  black  bars ;  fins 

plain nigrofaadatus, 

ff.  Males  with  silvery  spots  and  bars ;  females  nearly  plain  olivaceous, 

or  barred  with  black heterocUtuB, 

**  Dorsal  fin  beginning  above  or  slightly  behind  anal ;  fins  high.    (Xenisma  Jor.) 

g»  Branchiostegals  5 ;  spots  in  regular  series oatenatua, 

gg,  Branchiostegals  4 ;  spots  irregular atelUfer, 
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*  Dorsal  fin  beginning  in  advance  of  anal. 

t  Branchiostegals  C.     (Hydrarffyra*  Lac^pMe.) 

a  Males  with  dark  cross-bars;  females  with  longitudinal  stripes. 

533.  F.  majalls  (Walb.)  GthT.^KilHJish  ;  Mayfish;  Bockfiah. 

Body  obloDg,  scarcely  elevated,  little  compressed ;  head  rather  pro- 
longed anteriorly,  the  mouth  small,  terminal  and  very  obliqae;  scales 
rather  large;  dorsal  fin  moderate;  anal  fin  very  high  in  the  males,  mod- 
erate in  the  females ;  ventrals  long  in  the  males,  reaching  past  front  of 
anal;  eye  moderate,  shorter  than  snout  and  than  interorbital  space;  a 
slight  angle  formed  by  the  profile,  in  front  of  the  eye,  due  to  the  greater 
flattening  of  the  snout.  Male  fishes  dark  olivaceous  above;  sides  sil- 
very or  somewhat  golden,  with  about  a  dozen  broad  transverse  bai-s  of 
the  color  of  the  back;  posterior  part  of  dorsal  fin  with  a  black  patch; 
fiiis  yellowish  or  pale.  Females  olivaceous  above,  white  below,  a  narrow 
black  band  along  sides  about  on  the  level  of  the  eye  and  as  wide  as  the 
I)upil ;  below  this  two  similar  black  bars  anteriorly  and  one  posteriorly, 
the  upper  one  being  interrupted ;  one  or  two  black  bars  at  base  of  cau- 
dal. Females  usually  larger  than  the  males.  A  large  specimen  taken  at 
Beaufort,  N.  C,  supposed  to  be  a  male  of  this  species  in  high  coloration, 
showed  the  following  colors  in  life:  Back  olive,  sides  and  belly  bright 
salmon  yellow ;  lower  fins  clear  yellow ;  pectorals  and  anal  with  some 
dusky;  posterior  edge  of  caudal  dark;  dorsal  nearly  all  black,  a  large 
black  ocellated  spot  on  the  last  rays;  opercles  and  under  parts  of  head 
with  an  inky  suffusion;  cheeks,  top  of  head,  «nd  mouth  bronze  yellow; 
sides  with  about  18  narrow  dusky  vertical  bars.  Teeth  in  a  broad  band; 
an  outer  row  of  rather  large  teeth.  Oviduct  adnate  to  first  anal  ray  for 
a  short  distance.  Head  3J;  depth  4.  D.  12;  A.  10;  Lat  1.  36;  L. 
transv.  13.  L.  5-6  inches.  Cape  Cod  to  Florida,  the  largest  of  our 
CyprinodonticUe ;  abundant  in  shallow  bays. 

{Cobitia  majalls  Walbaum,  Artedi,  Pise.  12, 1792:  Esox  flavulus  Mitch.  Trans.  Lit.  & 
Phil.  Soc.  N.  Y.  i,  4:«);  Giinther,  vi,  322:  Hydrargyra  majalis  C.  &  V.  xviii,  207.) 

533.  F.  swampiBUS  (Lac.)  Othr. 

Very  similar  to  the  preceding,  but  the  scales  apparently  somewhat 
smaller;  greenish  olive,  with  a  silvery  longitudinal  band,  and  12-15 
blackish  vertical  streaks.  Head  4;  depth  4^.  B.  6;  D.  14;  A.  12; 
Lat  1.  43.    South  Carolina.    ( Val.) 

{Hydrargira  svoampina  Lac^pMe,  Hist.  Nat.  Poiss.  v,  378;  Giinther,  vi,  323.) 

*  Lac^pMe,  Hist.  Nat.  Poiss.  y,  378,  ld03:  type  Hydraryira  mrampiiia  Lac.  {idop, 
water;  UpyvpoQ,  silver.) 
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aa.  Males  and  females  with  dark  cross-bars. 

534.  F.  siinilis  (Baird  <&  Girard)  Gthr. 

Body  moderately  elongate.     Head  rather  pointed  and  elongate,  as 

in  F.  majalis.     Sexes  similarly  colored;  both  olivaceous  above;  the 

sides  silvery,  with  10-15  dark  vertical  bars;  males  with  an  ocellated 

spot  on  the  last  rays  of  dorsal.    Ventral  fins  short;  insertion  of  dorsal 

midway  between  Iront  of  orbit  and  end  of  caudal.     Head  3J;  depth  4. 

D.  11;  A.  8  or  9;  Lat.  1.  33;  L.  transv.  13.    Coast  of  Texas,  ascending 

streams. 

\Hndrargyra  HmiJU  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  PhUa.  185.%  389:  Htf- 
drargyra  similis  Girard,  U.  8.  Mex.  Bound.  Ichth.  t>d:  Fandulus  similis  GUnther,  vi,  323; 
Jordan,  Bull.  U.  S.  Geol.  Surv.  Torr.  iv,  400.) 

585.  F.  zebra  (Girard)  Gthr. 

Body  elongate,  compressed,  subfiisiform,  the  back  slightly  arched. 
Head  subpyramidal,  very  much  depressed.  Eye  4  in  head.  Fins  mod- 
erate; higher  in  the  males  than  in  the  females.  Scales  smaller  than  in 
F.  similis  and  more  closely  imbricated.  Olivaceous  above,  with  a  black- 
ish spot  upon  each  scale;  sides  yellowish,  with  narrow  transverse 
black  bands  or  bars,  about  16  in  number,  more  conspicuous  in  the  males 
than  in  the  females,  and  extending  from  the  back  to  the  belly;  inter- 
spaces wider  than  the  dark  bars.  Fins  plain.  Sexes  similar.  Head 
3^.    D.  13;  A.  14.    L.  3  inches.    Eio  Grande  in  l^ew  Mexico.    {Oirard,) 

{Hydrargyra  zebra  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  60;  GUnther,  vi,  324. 
Not  of  Dekay . ) 

aaa.  Males  without  sharp  markings;  scales  rough  in  spring.    Females  nearly  plain. 
596.  F.  panripinnis  Girard. 

Male,  light  olive  green,  mottled  with  darker;  sides  with  silvery  and 
brassy  lustre;  lower  parts  yellow;  about  20  short  blackish  cross-bars 
along  middle  of  sides,  broader,  plainer,  and  more  closely  set  behind ; 
sides  and  tins  with  dark  points;  upper  fins  dull  olive;  lower  yellow. 
Female  larger,  olive  green  above,  sides  not  barred,  with  an  obscure 
dusky  lateral  band  on  caudal  peduncle.  Fins  plain.  Fins  very  high 
in  the  male,  small  in  the  female.  Scales  large;  in  the  males  in  spring 
roughened  or  ctenoid  by  small  granulations  and  prickles,  similar  to  the 
nuptial  excrescences  of  some  Cyprinidce;  fins  also  rough.  Oviduct  form- 
ing a  sheath  at  base  of  first  ray  of  anal.  Head  3^;  depth  3|.  D.  13; 
A.  11 ;  Lat.  1.  a8;  L.  transv.  12,  L.  4  inches.  Coast  of  California  from 
Point  Concepcion  southward ;  very  abundant  in  bays  and  lagoons. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  154;  Girard,  U.  S.  Pac.  R.  R.  Sarv.  x, 
303;  GUniher,  vi,  319;  Stelndachner  Ichth.  Beitriige,  v,  155, 187(5.) 
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tt  Branchiostegals  5.    (  Fundtilus. ) 
b.  Dorsal  long;  its  rays  16  or  17. 

537.  F.  seminolis  Glrard. 

Body  rather  stout.  Head  subpyramidal,  the  snoat  tapering.  Eye 
4^  in  head.  Dorsal  Ad  high,  its  origin  nearer  apex  of  snout  than  origin 
of  caudal;  anal  deeper  than  long.  Yentrals  not  reaching  vent.  Scales 
deeper  than  long,  of  moderate  size.  Dark  brown  with  large  round 
black  spots,  the  spots  corresponding  to  the  scales,  upon  their  line  of 
intersection.  Dorsal  and  caudal  spotted.  Head  3§;  depth  3§.  D.  17; 
A.  13;  V.  6.    Florida.    (Girard.) 

(Glrard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  59;  Giinther,  vi,  325.) 

hb.  Dorsal  moderate,  its  rays  11-14. 

c  Scales  rather  small;  more  than  40  in  a  longitudinal  series, 
d.  Cross-bars  blackish. 

538.  .F.  diaphnnns  (Le  S.)  Ag.— ^^n^  Ifiitfi^Hr. 

Body  rather  slender,  not  elevated,  compressed  posteriorly.    Head 

moderate;  quite  flat  above.    Fins  not  large;  dorsal  and  anal  rather 

low;  ventrals  scarcely  reaching  vent  in  thfe  females;  somewhat  longer 

in  the  males.     General  color  olivaceous;  sides  silvery;  15-25  narrow, 

irregular  blackish  cross-bars  on  the  sides;  back  always  more  or  less 

spotted  with  blackish;   fins  nearly  plain.     Teeth  pointed,  the  outer 

not  much  enlarged.     Head  4  ;  depth  4J.     Eye  large,  3J  in  head.    D. 

13;  A.  11;  Lat.  1.  40;  L.  transv.  12.    L.  4  inches.    Coasts,  ascending  all 

streams  to  their  fountain  heads.    Abundant  in  various  tributaries  of 

the  great  lakes,  Upper  Mississippi,  west  to  Colorado,  and  in  ponds  and 

streams  of  the  Middle  and  Eastern  States. 

{Hydrargyra  diaphana  Le  Sueur,  Jonm.  Acad.  Nat.  Scl.  Phila.  i,  1817, 130:  Hydrargyra 
multifasdaia  Le  Sneur  1.  c.  131:  Fundulus  multifawsiatus  Gilnlher,  yi,  324,  and  of  most 
writers;  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  (>7.) 

539.  F.  conflnentuft  Goode  &  Bean. 

Yellowish,  with  a  longitudinal  streak  along  each  row  of  scales  and 
about  14  distinct  irregular  vertical  dark  bands.  Head  low,  flat  Snout 
not  produced.  Interorbital  space  2  in  length  of  head,  eye  4  in  head. 
Origin  of  dorsal  midway  between  tip  of  caudal  and  middle  of  eye. 
First  ray  of  anal  under  second  of  dorsal.  Anal  higher  than  long. 
Scales  crowded.  B.  probably  5.  Head  3J;  depth  3|.  D.  10;  A.  10; 
Lat.  1.  45.    Lake  Monroe,  Florida.    (Ooode  &  Bean,) 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  118.) 
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dd.  Cross-bars  silvery. 

e.  Teeth  in  bands,  the  onter  not  enlarged. 

540.  F.  menona  Jordan  &  Copeiand. 

Body  elongate,  slightly  compressed,  not  elevated ;  head  long  and  large, 
rather  narrow  above,  the  interorbital  space  half  wider  than  eye,  which 
is  4  in  head.  Dorsal  moderate,  inserted  in  advance  of  the  anal,  which 
is  short  and  deep;  paired  fins  short;  vent  midway  between  eye  and  base 
of  caudal.  Color  ( ^ )  dark  olive  brown,  with  about  16  shining,  silvery, 
vertical  bands,  which  are  narrower  than  the  dark  interspaces;  the  inter- 
spaces broadest  behind;  fins  plain;  teeth  pointed,  curved,  outer  little 
enlarged.  Head  3|;  depths.  D.  12;  A.  10;  B.  6;  scales  48-12.  L. 
3J  inches.  Rock  River,  Wisconsin. 
(Jordan  &  Copeiand,  Proc.  Acad.  Nat.  Set.  Phila.  1S77,  68.) 

ee.  Teeth  in  aboat  two  series,  the  outer  enlarged. 
441*  F*  adinia  J.  &  G.  nom.  sp.  nov. 

Body  short,  deep,  and  compressed;  head  moderate,  broad,  and  flat 
above,  the  interorbital  space  rather  more  than  half  greater  than  the 
width  of  the  eye;  eye  4  in  head;  dorsal  and  anal  fins  rather  large;  dor- 
sal inserted  almost  exactly  over  fi out  of  anal ;  teeth  mostly  in  two  series, 
the  outer  very  strong;  vent  midway  between  eye  and  base  of  caudal; 
scales  small,  closely  imbricated.  Color  olivaceous,  with  16  to  20  silver 
cross-bars,  almost  as  wide  as  the  interspaces  posteriorly,  wider  than  the 
interspaces  anteriorly,  extending  over  the  belly  and  joining  their  fellows 
on  the  opposite  side ;  the  bands  variable,  but  usually  wider  and  more 
crowded  than  in  F.  menona;  fins  plain.  Head  3§;  depth  4.  D.  13; 
A.  11 ;  scaler  44-45.  L.  2  inches.  Coast  of  Texas,  ascending  streams; 
our  si)ecimens  from  the  Rio  Grande. 

(1  Adinia  muUifasdata  Girard,  Proc.  Acad.  Nafc.  Sci.  Phila.  1869,  117:  Fundulus  zebra 
Jordan,  Ball.  U.  S.  Geol.  Surv.  Terr,  iv,  No.  2, 1878,  664.  Not  Hydrargffra  muU\fa8ciaia 
Le  Snenr,  nor  Hydrargyra  zebra  Grd.,  nor  Fundulw  zebra  Dekay.) 

ec.  Scales  rather  largo,  less  than  40  in  a  longitudinal  series. 

/.  Males  with  9  or  10  silvery  cross-bars ;  females  with  black  vertical  stripes ;  fins 
plain. 

549.  F.  Biffrofasclatus  (Le  S.)  C.  &  V. 

Body  rather  short  and  deep;  head  rather  long  and  depressed;  the 
snout  obtuse,  a  slight  angle  being  formed  above  the  eye ;  dorsal  mod- 
erate, well  back ;  anal  short  and  deep ;  eye  longer  than  snout,  IJ  in 
interorbital  space.  3 J  in  head.  Olivaceous  above,  silvery  below ;  fins 
in  both  sexes  immaculate;    males  with  9  or  10  very  distinct  silvery 
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crossbars,  each  about  as  broad  as  a  scale;  females  with  aliout  as  mauy 
narrow  black  bars,  which  do  not  extend  on  the  back  or  belly ;  scales 
punctate.  Head  3| ;  depth  4.  D.  11 ;  A.  9 ;  scales  33-!  1.  L.  2 J  inches. 
{Giinther.)    Atlantic  coast  of  United  States,  not  very  common. 

{Hydrargyra  nigrofasciata  Le  Snear,  Joum.  Acad.  Nat.  Sci.  Phila.  1817,  i,  133; 
Storer,  Fish  Mass,  295;  Giiuther,  vi,  325.) 

ff.  Males  with  silvery  spots  and  bars;  females  nearly  plain  olivaceoos;  fins  spotted. 

548.  F*  heteroelltiis  (L.)  GlintheT.— Common  KilliJUh;  Mummickog;  Salt-w€^fr 
Minnow, 

Body  thick-set,  short  and  deep;  anteriorly  broad,  posteriorly  com- 
pressed, the  back  elevated ;  head  rather  short,  blunt,  broad  and  flat  on 
top;  eye  moderate,  about  equal  to  snout,  about  half  the  width  of  inter- 
orbital  space  and  one-fifth  of  the  length  of  the  head ;  fins  mo<lerate,  the 
dorsal  inseited  in  males  midway  between  snout  and  tip  of  caudal ;  in 
females  farther  back ;  oviduct  attached  to  anterior  ray  of  anal  fin,  its 
opening  near  the  tip  of  the  ray;  teeth  in  broad  bands,  pointed,  the 
outer  series  enlarged.  Coloration  in  males  dark  dull  green,  the  belly 
more  or  less  orange  yellow;  sides  with  numerous  quite  narrow  ill- 
defined  silvery  bars  made  up  of  spots,  most  distinct  posteriorly ;  besides 
these  are  numerous  conspicuous  white  or  yellow  spots,  irregularly  scat- 
tered ;  vertical  fins  dark,  with  numerous  small  round  pale  spots ;  dorsal 
often  with  a  blackish  spot  on  its  last  ray;  anal  and  ventrals  yellow 
anteriorly;  under  side  of  head  yellow;  young  males  sometimes  with 
dark  bars.  Females  nearly  plain  olivaceous,  lighter  below,  without 
spots  or  bars,  the  scales  finely  punctate ;  sides  sometimes  with  a  few 
faint  vertical  shades.  Head  3% ;  depth  3%.  D.  11 ;  A.  11 ;  scales  36-13; 
L.  3-5  inches.  Maine  to  Mexico,  everywhere  very  common  in  brackish 
waters,  the  most  abundant  of  our  Cyprinodontidcc.  Southern  specimens 
perhaps  reach  a  larger  size  (var.  grandis)  than  northern,  and  some  speci- 
mens (var.  pisculentus)  have  the  head  wider  than  usual. 

{CobitU  heterocUta  L.  Syst.  Nat.:  Esox  pvtcuUntM,  Mitch.  Trans.  Lit.  &.  Phil.  Soo.  N. 
Y.  i,  441  •  Fandulu9 piaculentiM  of  most  American  authors:  Fundnlua  zebra  Dekay,  N.  Y. 
Fauna,  Fish,  218,  1842:  Fundulaa  grandis  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila. 
1853,  389:  Fundulus  grandis  Girard,  U.  S.  Mex.  Bonnd.  Snrv.  Ichth.  69:  Fundttlua  flori- 
denais  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  157:  Fundulus  piacuientu8  Storer,  Fish. 
Mass.  294;  Giinther,  Cat.  Fish.  Brit.  Mus.  vi,  318.) 

•*  iDorsal  fin  beginning  directly  above  or  slightly  behind  anal.    (Xenisma*  Jor.) 

*  Jordan,  BuU.  Buff.  Soc.  Nat.  Hist  ltf76, 142:  type  Xenisma  stellifera  Jor.  (^evtdMa, 
ft  surprise.) 
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g.  Branchiostcgals  5;  spots  in  regular  series. 
54[4[.  F.  catenatns  (Storer)  QQa,— Stud-fish. 

Similar  in  form  to  F.  stelliferj  but  larger,  with  lower  fins  and  differ- 
ent coloration ;  dorsal  and  anal  fins  even  in  the  males,  falling  short  of 
the  caudal;  color  bluish  or  greenish,  with  a  round  orange  spot  (in  the 
male)  on  each  scale,  thus  forming  series  of  regular  lines  of  dots ;  females 
with  smaller  brown  spots  on  the  scales,  also  forming  lines.  Anal 
prickly  in  spring  males.  Teeth  in  broad  bands,  the  outer  somewhat 
enlarged.  Head  4;  depth  4J-5.  D.  14;  A.  16;  Lat  1.  50,  L.  6  or  7 
inches.  Tennessee  and  Cumberland  Bivers,  locally  abundant,  'one  of 
the  largest  and  handsomest  of  the  Cyprinodonts. 

(Pcecilla  catemata  Storer,  Synopsis  Fish  N.  A.  1846,  430  j  Giinther,  vi,  322 ;  Cope,  Joum. 
Aoad.  Nat.  Sci.  Phila.  Id68,  238:  Xeniama  eatenaia  Jordan,  Ann.  Lyo.  Nat.  Hist.  N. 
Y.  1876,  322.) 

gg,  Branohiostegals  4 ;  spots  irregular. 

545.  F.  stellifer  Jordan.— ^j^otfed  Stud-fish, 

Body  rather  long,  somewhat  compressed.  Head  broad  and  flattened 
above,  in  the  usual  fashion.  Eye  large,  about  4  in  head.  Scales  closely 
imbricated,  deeper  than  long.  Dorsal  fin  beginning  slightly  behind 
anal,  its  last  rays  in  the  adult  males  highly  elevated,  reaching  the 
base  of  caudal,  their  height  equal  to  the  depth  of  the  body;  anal  sim- 
ilar, morie  elevated  in  firont  and  less  so  behind,  the  last  rays  falling  just 
short  of  caudal ;  fins  lower  in  females  and  young;  pectorals  reaching 
ventrals,  the  latter  to  anal  in  the  niales.  Teeth  in  a  narrow  band,  the 
outer  somewhat  enlarged,  blunt  and  curved.  Coloration  brilliant;  livid 
blue  above,  somewhat  silvery  below;  body  and  cheeks,  with  large, 
bright  dark  orange  spots,  irregularly  placed,  not  following  the  rows 
of  scales,  and  not  always  in  the  middle  of  the  scales;  these  spots  not 
uniform  in  size;  females  with  olive-brown  spots  horizontally,  oblong 
and  smaller  than  the  orange  spots  of  the  males  and  more  regularly 
placed;  jC  blue  loral  blotch,  with  a  green  one  below  it;  a  pale  yeUow 
blotch  on  the  back  in  front  of  the  dorsal,  very  conspicuous  when  the 
first  anal  ray.  Htad  3f ;  depth  5.  D.  13;  A.  13;  V.6;  Lat  1. 53.  L. 
fish  is  in  the  water,  but  fading  in  spirits.  Oviduct  not  extending  on 
3-4  inches.  Alabama  Biver,  in  clear  streams  and  springs;  a  beautiful 
fish. 

{Xenisma  steWfera  Jordan,  Ann.  Lyo.  Nat.  Hist.  N.  Y.  1876,  322.) 
Bull.  Nat.  Mus.  No.  16 ^22 


Digitized  by  VjOOQIC 


338    CONTRIBUTIONS   TO   NORTH  AMERICAN  ICHTHYOLOGY — IV. 

159.— ZTOONECTES  Agaasiz. 
Top  Minnows. 

(MioriatiuB  GUI.) 
(Agassiz,  Am.  Joum.  Sci.  Arts,  1851,  135:  type  P<Bcilia  olioaood  Storer.) 

This  genus  is  closely  related  to  Fundultis,  dlfiering  chiefly  in  the  small 
size  and  posterior  position  of  the  dorsal,  which  has  nsaally  less  than 
ten  rays  and  is  commonly  inserted  behind  the  front  of  the  anal  fin. 
The  species  are  smaller  in  size  than  those  of  Fundulm^  and  different  in 
appearance,  so  that  we  feel  reluctant  to  unite  the  two  genera,  although 
the  technical  differences  are  very  slight.  From  the  Old  World  genus 
HaplochiluSj  Zygonectes  is  distinguished  by  the  short  anal  fin.  The  fe- 
males of  Zygonectes  are  scarcely  distinguishable  from  those  of  Oambusia. 
Species  all  American.    Surface  swimmers,  feeding  upon  insects. 

(Cvyov,  yoke ;  v^icn/f ,  swimmer ;  they  being  said  to  swim  In  pairs.) 

*  Body  rather  elongate.    {Zygonectes.) 
a.  Sides  without  blaok  band. 

546.  Z.  rubrinrons  Jordan. 

Body  moderately  stout,  little  compressed,  not  elevated,  the  caudal 
peduncle  deep ;  head  rather  long,  broad  between  the  eyes,  flat  above ; 
eyes  large,  3^  in  head,  their  range  horizontal;  mouth  rather  large. 
Teeth  small,  nearly  even,  in  a  narrow  band.  Scales  moderate.  Dorsal 
fin  very  shoit  and  small,  placed  a  little  behind  the  anal  or  about  even 
with  it,  its  position  in  the  males  rather  more  posterior ;  anal  short,  high 
in  the  males;  ventrals  very' small;  pectorals  small.  Color,  males  dark 
olivaceous,  with  a  dark,  bronze-orange  spot  on  each  scale  posteriorly, 
much  as  in  Fundulus  catenatm.  Below,  these  spots  are  bright  orange. 
Faint,  narrow  vertical,  orange  bars  along  the  lower  and  posterior  part 
of  the  body.  Vertical  fins  with  orange  spots.  Jaws  and  space  in  front 
of  eyes  bright  orange-red ;  paired  fins  dusky.  Females  almost  uniform 
brassy-olivaceous,  without  evident  spots  or  red  markings.  Head  3J  in 
length  to  base  of  caudal;  deptli  3f.  D.  7  or  8;  A.  8  or  9;  Lat.  1.  32; 
L.  transv.  11  or  12 ;  B.  5.  L.  2^  inches.  San  Sebastian  Eiver,  Flor- 
ida, a  larger  species  than  most  in  the  genus,  and  with  the  dorsal  fin  less 
posterior. 

(Jordan,  Proe.  U.  S.  Nat.  Mus.  1879,  237.) 

547.  Z.  hensballi  Jordan. 

Body  rather  stout,  deep  and  compressed,  the  profile  nearly  straight, 
the  back  little  elevated,  and  the  caudal  peduncle  deep;  head  moderate; 
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moath  rather  large;  jaws  each  with  a  series  of  long  and  rather  slender 
canine-like  teeth,  behind  which  is  a  band  of  small  teeth;  the  canines 
larger  in  the  lower  jaw;  eye  large;  scales  rather  large;  dorsal  fin  short 
and  high,  inserted  slightly  behind  the  anal  in  the  males,  exactly  opposite 
it  in  the  females;  caudal  large;  anal  fin  larger  and  rather  lower  than 
dorsal ;  ventrals  quite  small;  pectorals  moderate.  General  color  oliva- 
ceous ;  sides  covered,  especially  posteriorly,  with  rather  large,  irregu- 
larly placed  orange  spots,  which  also  extend  on  the  vertical  fins;  dorsal 
dusky,  with  a  dark  bar;  head  without  red;  caudal  and  anal  more  or 
less  yellow;  females  obscurely  marked;  young  with  difitase  greenish 
vertical  bars.  Head  3J  in  length  to  base  of  caudal;  depth  4.  B.  5; 
D.  7  or  8;  A.  10  or  11;  Lat.  1.  33;  L.  transv.  10.  L.  3-4  inches.  San 
Sebastian  River,  Florida.  The  largest  Si)ecies  of  the  genus,  looking 
like  a  Fundulus. 

(Jordan,  Proc.  U.  8.  Nat.  Mus.  1879,  327.) 
549.  Z.  floriplnuis  (Cope)  Jor. 

General  form  of  Z.  notatw;  lower  jaw  somewhat  projecting;  external 
seiies  of  teeth  in  both  jaws  enlarged ;  eye  large,  3^  in  head.  Olive  gray, 
scales  with  ochre  borders;  fins  yellow,  broadly  edged  with  crimson. 
Head  4J;  depths.  D.  10;  A.  13;  scales  29-10.  L.  2J  inches.  Eivers 
of  Colorado.    ( Cope.) 

(Haplochilus  floripinnis  Cope,  Zool.  Lieat.  Wheeler's  Expl.  W.  100th  Mer.  v,  695, 1876. 
549.  Z.  lineatuft  Garman. 

Brownish,  finely  punctulate  with  brown;  white  below;  lips,  top  of 
head,  and  a  line  along  middle  of  back  dark;  tail  with  faint  transverse 
bands.  Moderately  stout,  compressed.  Crown  flat.  Eye  large,  as 
long  as  snout.  If  in  interorbital  width.  Lower  jaw  slightly  longer. 
Outer  teeth  long,  slender,  curved.  First  ray  of  dorsal  almost  opposite 
first  of  anal,  one-third  the  distance  from  base  of  caudal  to  firont  of  eye; 
caudal  truncate.  Head  nearly  3;  depth  4^.  D.  11;  A.  14;  V.  6;  P.  15; 
Lat.  1.  36;  L.  transv.  12.    ^Northeastern  Wyoming.    (Oarman.) 

(Garman,  BolL  Mas.  Zool.  viii,  No.  3,  88,  1881.) 

aa.  Sidee  with  a  broad,  dark  lateral  band ;  fios  plain  or  speckled. 

5<IO.  Z*  nolatas  (Raf.)  Jor.~7bp  Minnow, 

Body  rather  slender,  compressed  behind.  Head  low,  depressed,  and 
rather  elongate,  the  snout  somewhat  produced,  the  lower  jaw  scarcely 
projecting;  interorbital  space  broad,  its  width  about  half  letigth  of 
head;  eye  large,  less  than  snout,  about  3  in  head.    Fins  moderate,  the 
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dorsal  and  anal  elevated  in  the  males.  Teeth  in  a  broad  band,  the 
oater  series  oonsiderably  enlarged  and  canine-like.  Coloration  brown- 
ish  olive,  with  a  broad,  dark  parplish-black  lateral  band  mnning  from 
tip  of  snont  through  eye  to  base  of  caadal;  darker  in  males  than  in 
females;  young  specimens  have  the  edges  of  the  band  serrated;  a  few 
series  of  small  black  dots  along  the  sides  of  the  back;  dorsal,  caudal, 
and  anal  fins  dotted  with  black;  top  of  head  with  a  conspicuous  trans- 
lucent spot  in  life;  concentric  striaB  on  scales,  strong.  Head  4;  depth 
4^.  D.  9;  A.  II;  scales  34-11.  L.  2-^^  inches.  Michigan  to  Alabama 
and  Texas,  generally  abundant  in  ponds  and  canals. 

{Semotilual  motatu9  Raf.  Ich.  Oh.  1820,  86:  PcBcilia  oUvaoea  Storer,  Synopsis,  178: 
Fundulus  tenellus  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389:  Zygonectes  pulchelUu 
Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  60 :  Fundulus  aureus  Cope,  Proc.  Acad.  Nat. 
Sci.  Phila.  18(35,  78:  HaploohUus  pulchellus  Gttuther,  vi,  314:  HaplochUua  aureus  GUn- 
ther,  vi,  315 ;  Jordan,  Man.  Vert.  264. ) 

**  Body  short  and  deep.    (Micristius  Gill.) 

551.  Z.  atrilatns  Jordan  &  Brayton. 

Body  short  and  stout,  compressed,  especially  posteriorly.  Head 
moderate,  broad  and  flattened  above.  Dorsal  fin  well  back,  moderately 
high ;  anal  fin  rather  larger ;  paired  fins  small.  Coloration  dull  olive ; 
no  stripes  or  bars;  scales  slightly  dark-edged;  a  large  jet-black  blotch 
on  each  side  just  above  and  somewhat  in  front  of  the  vent,  due  to  the 
black  peritoneum  showing  through  the  translucent  sides;  dorsal  and 
anal  fins  speckled.  Teeth  small,  the  outer  little  enlarged.  Head  4; 
depth  4.  D.  8;  A.  8;  scales  30.  L.  If  inches.  Neuse  River,  North 
Carolina. 

(Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mns.  xii,  1878,  84.) 

553.  Z.  melanops  (Cope)  Jor. 

Body  rather  short  and  deep.     Head  broad ;  eye  as  long  as  snout, 

3^  in  head,  2  in  interorbital  width;  teeth  in  a  band,  the  outer  series 

scarcely  enlarged.    Fins  short    Yellowish  brown;  scales  darker  edged; 

body  \vithout  distinct  longitudinal  stripes  or  bars;  belly  golden;  a  very 

conspicuous  jet-black  spot  just  below  the  eye,  and  confluent  with  it  in 

the  adult;  dorsal  and  caudal  fins  with  series  of  black  dots;  caudal  very 

large.     Head  3§;  depth  3 J.     D.  7;  A.  9;  scales  28-7.     L.  2 J  inches. 

Neuse  River  {Cape)  to  Southern  Dlinois  (Forbes)  and  Mississippi  {Hay)y 

locally  abundant. 

(Haplochilus  melanops  Cope,  Proc  Amer.  PhiL  Soc.  1870,  457;  Jordan,  Bull.  111.  Lab. 
Nat.  Hist,  ii,  52,  1878;  Hay,  Proc.  U.  S.  Nat.  Mu8. 1880,  501.) 
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558.  Z.dispar*  Agassiz. 

Body  short  and  deep,  much  compressed.  Head  short  and  very  broad, 
the  flat  interorbital  space  being  two-thirds  of  its  length,  and  barely  twice 
the  diameter  of  the  eye;  the  distance  between  the  eyes  above  greater 
than  the  distance  between  them  below.  Snont  broadly  ronnded.  Fins 
moderate;  dorsal  mnch  smaller  than  anal.  Outer  series  of  teeth  some- 
what enlarged.  Coloration  pale  olive,  bluish  in  life;  a  very  distinct 
brownish  line  along  the  edges  of  each  row  of  scales,  api>earing  wavy  or 
serrated  as  it  follows  the  scales;  about  10  of  these  longitudinal  stripes 
are  present;  males  with  the  lines  interrupted,  appearing  as  series  of 
dots  and  further  marked  by  about  9  dark  cross-bars;  adults  with  a  dark 
blotch  below  the  eye,  sometimes  confluent  with  it  Oviduct  free  from 
anal.  Head  3|;  depth  3^.  D.  7;  A.  0;  scales  35-10.  L.  2jt  inches. 
Lakes  and  sluggish  streams  from  Ohio  to  Iowa. 

(Agasaiz,  Amer.  Jour.  Sci.  Arts,  1854,  353;  Jordan,  Proc.  Acad.  Nat.  Soi.  Phila. 
1877, 67.) 

554.  Z.  bractaypteras  Cope. 

^<  Base  of  the  first  dorsal  ray  behind  the  vertical  line  equally  dividing 
the  base  of  the  anal ;  ventrals  not  reaching  base  of  anaL  Scales  large. 
Head  wide,  with  overhanging  supercilia;  interorbital  width  twice  the 
diameter  of  the  orbit,  which  enters  the  length  of  the  head  2^  times. 
Color  uniform  olivaceous,  the  scales  with  brown  edges;  cheeks  silvery; 
no  spots  on  the  head.  Body  stout.  Head  4}.  D.  7;  A.  8.  Scales 
30-9.  Length  2P  (CopCy  MSB.)  Trinity  River  and  other  streams  in 
Texas. 

*  Professor  Agassiz,  Amer.  Joom.  Sci.  Arts,  1854, 353,  mentions  three  more  species  of 
ibis  genus,  which  have  not  since  been  recognized,  besides  two  (Z.  lakfoUB  and  Z.  zona- 
tus)  which  are  evidently  identical  with  Z.  notaitu,  and  another,  Z,  UneoUUtu,  which 
Professor  Putnam  informs  us  is  identical  with  Z.  noUU, 

Z.  notUi  Agass. 

'*The  darker  continuous  longitudinal  lines  alternate  with  fainter  interrupted  ones. 
Males  with  distinct  transverse  bands;  dark  olive  above,  fading  upon  the  sides;  sil- 
very below.  Operculum,  throat,  and  space  in  advance  of  the  eye  orange  color."  Mo- 
bile, Ala. 

Z,  ftftMoliM  Agass. 

''A  large  dark  spot  upon  the  centre  of  each  scale  on  the  back  and  sides,  forming 
longitudinal  rows  of  disconnected  dots.  The  transverse  bars  of  the  male  are  much 
narrower  and  nearer  together  than  in  Z.  lineolatua  {notHi),  Dark  olive  above,  fading 
upon  the  side.    Abdomen  silvery."    Mobile,  Ala. 

Z.  Merogl^kUm$  Agass. 

"Anterior  and  upper  i)arts  of  the  body  sprinkled  with  dark  dots,  passing  into  longi- 
tadinal  rows  backwards.  Light  olive  above ;  silvery  on  the  sides  and  below."  Mo- 
Mle,Ala. 
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555.  Z.  sciadicns  (Cope)  Jor. 

Body  short  and  stout  Eye  equal  to  snout,  3}  in  head,  1)  in  inter- 
orbital  space.  Fins  small.  Coloration  uniform  olivaceous,  without  spots 
or  lines.  Head  3^.  D.  10;  A.  12;  scales  39-13.  L.  2  inches.  Platte 
River.    {Cope.) 

(Fund»lu8  idadicus  Cope,  Proo.  Acad.  Nat.  Sci.  Phil.  1866,  78:  Haplockilu»  •otodicM 
GUnther,  vi,  316.) 

556.  Z.  ebrysotus  (GOnther)  Jor. 

Head  depressed  anteriorly.  Snout  shorter  than  the  eye,  which  is  3^ 
in  head  and  1}  in  interorbital  space.  Fins  moderate.  Light  olive- 
colored,  with  narrow^  dark,  vertical  streaks  on  the  sides;  caudal  with 
bands  of  brown  dots.  Head  3^;  depth  4.  D.  9;  A.  11;  scales  34-12. 
Charleston,  8.  0.    {Gunther.) 

{HaploehiluB  chry9otm  GUnther,  vi,  317.) 

557.  Z.  zonatas  (Mitch.)  Jor. 

Eye  large,  2}  in  head.    Dorsal  almost  reaching  the  caudal,  which  is 

lanceolate.    Sides  with  12  black  cross-bars ;  dorsal  and  anal  dotted  with 

black;  other  fins  immaculate.    D.  7;  A.  10.    Head  4}  in  total  length. 

South  Carolina.    (Qunther.) 

(1E90X  zonaius  Mitoh.  Trans.  Lit.  6l  Phil.  Soc.  i,  443 :  Fundidm  gonatua  C.  Sc  V.  xviii, 
196:  HaplochUua  zonatus  Qiinther^  vi,  316.) 

558.  Z.  cinffolataft  (C.  <&.  V.)  Jor. 

Anal  rather  larger  than  dorsal;  sides  with  ten  or  twelve  broad,  well- 

deflned,  vertical  dark  bars,  nearly  as  broad  as  their  interspaces;  dorsal 

with  a  large  black  spot  posteriorly,  immediately  in  front  of  which  is  a 

white  one;  other  fins  immaculate.    D.  8;  A.  9.    Head  3^.    Coast  of 

New  Jersey.    {Ounther.) 

(FundulHB  dngulatuB  C.  Sc  V.  xviii,  197  (D.  8;  A.  10) :  Hjfdrargyra  luokd  Baird,  Ninth 
Smithsonian  Rept.  1855,  344 :  Haploohihu  luoia  GUnther,  yi,  31G.) 

160.-I.UCAIVIA  Girard.* 
(Girard,  Proo.  Acad.  Nat.  Set  Phila.  1859,  118:  type  Luoania  vmuBta  Grd.) 

Mouth  moderate,  the  snout  not  produced;  both  jaws  with  a  single 
series  of  conical  teeth.  Scales  rather  large.  Dorsal  and  anal  rays  in 
moderate  number,  the  dorsal  in  advance  of  the  anal;  anal  fin  not 
modified  in  the  males.  Very  small  fishes.  (A  coined  name  without 
meaning.) 

•GIRARDINICHTHYS  Bleeker. 
{Limnurgus  Gilnther.) 
(Bleeker,  Cyprin.  1860,  481:  type  Otrardiniokthya  innominatus.) 

Body  Btont.  Month  smaU,  the  npper  jaw  very  protractile.  Teeth  small,  snboylin- 
drical,  in  a  single  series  in  each  Jaw.    Scales  rather  smaU.    Dorsal  and  anal  fins  long^ 
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559.  !«•  ireniista  Grd. 

Body  oblong,  much  as  in  Zygonectes.  Dorsal  midway  ot  body,  mod- 
erately e\ev2Ltgdj  much  in  front  of  anal.  Snout  rather  pointed.  Brown- 
ish, slightly  spotted.  Head  3^;  depth  3^.  D.  13^  A.  11;  Lat.  L  27. 
L.  IJ  inches.    Indianola,  Tex.    (Oirard.) 

{Limia  venusta  Girard,  U.  S.  Mex.  Bound.  Sorv.  lohth.  71, 1859;  Girard,  Proc.  Acad. 
Nat.  Sci.  Pbila.  1859,  118;  Gttuther,  vi,  310:  Lucania  affinUG'atadf  Proc.  Acad.  Nat. 
Sci.  Phila.  1859,  118.) 

5eO.  £..  porva  (B.  <&  G.)  Bean  * 

Form  elongated.    Head  less  than  one-fourth  the  length  (with  the 

caudal).    Eye  3  in  head.    Coloration  plain.    D.  10;  A.  10;  Y.  6;  L. 

txansv.  8.    Very  small.    liong  Island.    (OUnther.) 

(Cjfprinodon  parvus  B.  &  G.  Ninth  Smithsonian  Report,  1855,  345:  Cjfprinodon  par- 
VKB  GOnther,  vi,  307.) 

d61»  Li.  ffoodei  Jordan. 

Body  elliptical,  rather  elongate,  the  back  considerably  elevated  to  a 
point  just  in  front  of  the  origin  of  the  dorsal  fin;  the  caudal  peduncte 
rather  deep  and  compressed.  Head  short,  comparatively  narrow,  and 
bluntly  pointed.  Mouth  small,  terminal;  both  jaws  with  rather  large 
conical  canine-like  teeth,  apparently  in  a  single  series.  Eye  large,  near 
the  middle  of  the  side  of  the  head,  its  diameter  contained  2^  to  2  J  times 
in  the  length  of  the  head,  about  equal  to  the  width  of  the  interorbital 
space.  Scales  large,  their  exposed  surfaces  higher  than  long,  in  about 
30  (29  to  32)  longitudinal  and  7  vertical  series;  humeral  scale  like  the 
others.  Fins  large,  especially  in  the  males;  origin  of  dorsal  about  mid- 
way between  snout  and  base  of  caudal,  conspicuously  in  advance  of 
anal;  height  of  dorsal  fin  in  the  males  two-thirds  the  length  of  the  head, 
about  equal  to  the  length  of  the  base  of  the  fin;  anal  fin  similar  and 
nearly  as  high  and  long,  beginning  nearly  under  the  middle  of  the 
dorsal;  caudal  moderate,  subtruncate;  ventrals  long,  in  the  males 

each  with  20  or  more  rays,  nearly  oppodte  each  other;  anal  fin  not  modified  in  the 
male.    Intestinal  canal  short.    Mexico.    (Girardinus; /;tOt;$>  fi^) 
G,  inmfminatus  Blocker. 

Head  thick,  the  snout  ohtnse,  the  mandible  being  directed  yerticaUy  upward ;  neck 
arched  so  that  the  upper  profile  of  the  head  is  concave.  Eye  5  in  head,  i  the  width 
of  interorbital  space.  Olivaceous,  with  brown  cross-bands,  which  are  sometimes 
confluent.  Head  4;  depth  3i.  D.  20;  A.  22;  Lat.  1.  44.  Vicinity  of  city  of  Mexico. 
{GUntk4T.) 

{Lucania  sp.  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  114;  Blocker,  Cyprin.  484: 
lAmnurffus  variegatus  GUnther,  vi,  309.) 

*  Dr.  Bean  informs  us  that  this  species,  the  tyx>es  of  which  he  has  examined,  is  a 
Lucania, 
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reaching  the  front  of  the  anal,  in  the  females  reaching  the  vent;  pecto- 
rals reaching  past  front  of  ventrals  in  both  sexes.  Color  olivaceous, 
the  scales  with  dark  edgings;  a  very  distinct  black  band^in  both  sexes 
running  throhgh  eye  and  snout  straight  to  the  base  of  the  caudal, 
where  it  ends  in  a  round  black  spot;  this  band  is  about  as  wide  as  a 
series  of  scales,  although  developed  on  parts  of  two  series;  a  conspicu- 
ous black  band  in  both  sexes  along  the  lower  edge  of  the  caudal  pedun- 
cle, from  the  root  of  the  caudal  to  the  vent,  dividing  and  passing  on 
each  side  of  the  anal  fin;  fins  in  the  female  plain;  in  the  male,  basal 
half  of  dorsal  and  anal  jet  black,  outer  half  pale  with  a  black  edge; 
pectorals  and  especially  ventrals  also  dark-edged ;  caudal  fin  faintly 
mottled ;  vertical  fins  with  more  or  less  red  in  life.  Head  4;  depth  4^. 
D.  9;  A.  9.  L.  IJ  inches.  Arlington  River,  Florida,  a  tributary  of  the 
Saint  John's. 
(Jordan,  Proc.  U.  S.  Nat.  Mtis.  1879,  240.) 

161.— OAHIBVSIA  Poey.* 
(Heterandria  Agaesiz.) 

(Poey,  Mem.  Cuba,  i,  382, 1851:  type  (xnmbuaia punctata  Poey,  tpom  Cuba.) 

Body  moderately  elongate.  Mouth  medium;  both  jaws  with  a  band 
of  conical  teeth;  snout  not  produced;  the  lower  jaw  prominent.    Eyes 

•PSEUDOXIPHOPHORUS  Bleeker. 
{PiBdliodes  Steindachner.) 

(Bleeker,  IchthyoL  Ind.  Prodr.  Cypr.  1860, 483:  type  Xiphophorue  Mmaculatus  Heckel.) 
This  genus  has  the  general  characters  of  Gambusia,  differing  in  the  larger  size  of 
the  dorsal  fin,  which  has  14-16  rays  instead  of  6-10.    Mexico,    {ipevdoi,  false;  Xipho- 
pharua,) 
*  Anal  process  ending  in  a  small  hook. 

P.  Umaculatus  (Heckel)  GUnther. 

Each  scale  with  a  brown  crescent;  a  black  spot  behind  npper  end  of  gill-opening| 
and  a  ronnd  blackish  spot  on  npper  half  of  root  of  candal.  Head  4|;  depth  4^.  B.  6; 
D.  14;  A.  10;  scales  29-8.    L.  4  inches.    Mexico.    (GUnther,) 

(Xiphopharw  himaoulatu$  Heckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1848,  169;  GUnther, 
vi,  332.) 
**  Anal  process  without  hook. 

P.  retUmlatua  Trosohel. 

Coloration  as  in  the  preceding;  candal  fin  entirely  blackish.    Depth  6  in  total 
length.    D.  16;  A.  8.    Mexico.    (GSntker.) 
(Troschel,  Milller's  Reise  Mexico,  iii,  App.  104;  Gttnther,  vi,  333.) 

f 
BELONESOX  Kner. 

(Kner,  Sitzgsber.  Akad.  Wiss.  Wien,  I860,  xl,  419:  type  Belonesoz  betizanua  Kner.) 

Cleft  of  the  month  much  developed  laterally,  the  Jaw  bones  being  much  produced. 
The  intermaxillaries  form  together  an  elongate  triangular  plate,  but  are  not  anohy- 


Digitized  by  VjOOQIC 


49.  CTPBINODOlTriDiE— GAMBUSIA,  345 

normal.    Scales  large.    Dorsal  and  anal  fins  both  rather  short,  the  anal 

more  or  less  in  advance  of  the  dorsal ;  anal  fin  of  the  male  modified  into 

a  long  intromittent  organ,  and  mnch  advanced.    Intestinal  canal  short. 

Branchiostegals  6.    Small  fishes  inhabiting  the  fresh  waters  of  Mexico, 

Cuba,  and  the  Southern  States.    The  numeroas  species  are  imperfectly 

known. 

("The  name  owee  its  etymology  to  the  provincial  Cahan  word  GambuHnOf  which 
Bignifies  nothingy  with  the  idea  of  a  joke  or  farce.  Thus  one  says  'to  fish  for  GambW' 
9ino8*  when  one  catches  nothing." — Poey,) 

569.  O.  patruells  (B.  &  G.)  Girard. 

Snout  broad,  subspatulate,  the  lower  jaw  projecting.  Eye  longer 
than  snout,  3  in  head,  1^  in  interorbital  space.  Anal  process  in  ^ 
longer  than  head,  not  curved  at  its  extremity.  Caudal  peduncle  rather 
elongate.  A  faint  dark  line  across  upper  part  of  trunk  ^  sometimes 
series  of  dark  dots  on  sides  of  body;  an  oblique  dark  band  below  orbit; 
caudal  with  dark  spots;  coloration  sometimes  uniform.  Head  3§; 
depth  4.  D.  8;  A.  9;  scales  32-8.  South  Carolina  to  Mexico;  abun- 
dant in  lowland  streams. 

(Heterandria  kolbrooU  Agassiz  MSS. :  Gambusia  holhrooki  Girard,  Proc.  Acad.  Nat. 
8ci.  Phila.  1859,  61:  Gambu»ia  holbrooki  Gttnther,  vi,  334:  Heterandria  patruclis  B.  <& 
G.  Proo.  Acad.  Kat.  Soi.  Phila.  1853,  390;  Girard,  U.  S.  Mex.  Bonnd.  Surv.  Ichth.  72.) 

868.  O.  tanmills  Gtinther. 

Slender;  anal  larger  than  dorsal,  and  much  anterior  to  it.  Olive; 
dorsal  and  caudal  with  narrow  blackish  cross-bars.    Head  44.    D.  6; 

A.  9.    Matamoras.    (Oirard.) 

{Qambuiia  graoiUs  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  121,  preoccupied; 
Gtinther,  vi,  335.) 

964.  O.  arliiifftoiila  Goode  &  Bean. 

Uniform  brownish  olive;  fins  with  a  few  blackish  dots.  Snout 
broad.  Lower  jaw  projecting.  Eye  longer  than  snout,  3  in  head.  Dor- 
sal inserted  midway  between  posterior  margin  of  eye  and  tip  of  tail. 
Pectorals  reaching  ventrals;  ventrals  to  vent.  Head  3^;  depth  4.  D. 
9;  A.  11;  Y.  6;  Lat.  1.  33;  L.  transv.  11.  Arlington  Biver,  Florida; 
known  from  females  only,  and  very  likely  a  Zygonectes. 

(Goode  &,  Bean,  Proc.  U.  8.  Nat.  Mus.  1879,  118.) 

losed  together.  Mandihle  long,  somewhat  prominent ;  both  jaws  with  a  broad  band 
of  cardiform  teeth.  Scales  rather  small.  Anal  in  advance  of  dorsal,  modified  in  the 
male  into  an  intromittent  orgran.  Branchiostegals  6.  Intestinal  canal  short.  Car- 
niyorons.    Mexico.    (Belone;  Esox.) 

B.  "beUMonue  Ener. 

Slender.    Olivaceons;  sides  with  series  of  brown  dots;  ablaokspotatrootofcaadaL 
Head  3;  depth  &}.    D.  9;  A.  10;  scales  60-18.   Mexico  Mid  Central  America.   (^Kner,) 
(Kner,  1.  0.;  Gtinther,  yiy  333.) 
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5415.  O.  allinis  (B.  <&  G.)  Grd. 

Body  moderately  stoat.    Dorsal  and  anal  flns  similar  in  size  and 

shape,  the  latter  not  mnch  advanced.     Coloration  plain;  dorsal  and 

candal  dotted  with  black.    Head  4;  depth  3|.    D.  6;  A.  8.    Texas. 

{Oirard.) 

{Heterandria  affinU  B.  A  G.  Proo.  Aoad.  Nat.  Set  Phila.  1853,  390;  Giraid,  U.  S. 
Mex.  Bound.  Surv.  lohth.  72;  Gtinther,  vi,  336.) 

566.  O.  nobUto  B.  Sl  G.* 

Body  very  deep,  elevated  in  front  of  dorsaL  Anal  much  smaller 
than  dorsaL  Yentrals  very  small.  Coloration  plain.  Head  3^;  depth 
3J.    D.  8;  A.  7.    L.  2J  inches.    Texas.    (Girard.) 

(Heterandria  nobilis  B.  d&  G.  Proo.  Acad.  Nat.  Sci.  Phila.  1853,  390;  Girard,  U.  S. 
Mex.  Bound.  Surv.  Ichth.  71 ;  Gilnther,  vi,  335.) 

(Two  other  species  from  the  Sio  Grande  region,  G,  speoio9a  and  G.  $enili$,  are  briefly 
and  probably  unrecognizably  described  by  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 
121). 

1419.— llIOI.I.li:iVE8IA  Le  Sueur.t 

(JAmia  Poey.) 

(Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  ii,  1821,  3:  type  Mollieneaia  latipinna  Le 
Sueur.) 

Body  rather  stoat    Month  small;  mandible  very  short,  its  bones  not 

nnited,  the  dentary  being  movable;  both  jaws  with  a  narrow  band  of 

small  teeth,  besides  an  outer  series  of  long,  slender,  movable  teeth, 

which  are  carved  and  slightly  compressed,  placed  on  the  enter  edge  of 

the  jaw.    Branchiostegals  usually  5.    Scales  rather  large.    Anal  ftu 

♦  G.  gracilis  (Heckel)  Gthr. 

Anal  process  twice  as  long  as  head;  the  extremity  bent.  A  dark  band  from  upper 
end  of  gill-opening  to  the  caudaL  Head  4;  depth  4.  D.  6;  A.  9;  scales  29-7.  Ori- 
zaba,  Mexico.    {Giinth^.) 

{Xiphophorus  gracili$  Heckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1848,  i,  pt.  3,  300;  GUa< 
ther,  vi,  336.) 

tXIPHOPHORUS  Heckel. 

(Heckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1848,  i,  pt.  3,  163:  type  Xiphophorus  keUeri 
Heckel.) 
This  genus  differs  from  MolUeneeia  chiefly  in  the  structure  of  its  caudal  fin,  the  lower 
rays  of  which  in  the  males  are  prolonged  into  a  long  sword-shaped  appendage,  which 
in  the  adult  is  sometimes  as  long  as  the  rest  of  the  fish.  Anal  of  the  male  modified 
into  an  intromittent  organ,  one  or  two  of  the  enlarged  rays  being  provided  with  hook- 
like  processes.    Bianchiostegals  5.    (^tq>o^,  sword;  g>op€oo,  to  bear.) 

X  helleri  Hec&el. 

Sides  with  blue  and  yellowish-green  bands  or  dark  spots.  Prolonged  caudal  ap- 
pendage of  the  male  nearly  as  long  as  the  body,  yellow,  with  black  edges.  Anal  pro- 
cess with  numerous  hooks.  Head  4i;  depth  3^.  B.  5;  D.  13;  A.  9;  scales  29-8. 
Mexico.    (GUnther.) 

(Heckel  L  o. ;  Gilnther,  vi,  349.) 
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behind  the  dorsal,  the  anal  of  the  male  being  modified  into  an  intromit- 
tent  organ;  caudal  fin  alike  in  the  two  sexes;  dorsal  fin  highly  elevated 
in  the  male,  its  base  elongate,  of  twelve  or  more  rays.  Intestines  elon- 
gate, with  numerous  convolutions.  Small  mud-eating  fishes,  of  varie- 
gated colors,  found  in  Guba,  Mexico,  and  our  Southern  States.  (Dedi- 
cated to  Monsieur  MoUien^  French  minister  of  finance,  a  patron  of 
P6ron,  the  friend  and  scientific  associate  of  Le  Sueur.) 

d6Y.  nr.  latipinna  Le  Saenr.* 

Body  short  and  deep,  compressed.  Eye  equal  to  snout,  3^  in  head,  2 
in  interorbital  space.  Inner  teeth  almost  obsolete;  outer  series  large, 
freely  movable.  Dorsal  fin  in  the  males  greatly  elevated,  in  the  females 
moderate.  Greenish,  silvery  below;  a  row  of  dark  spots  along  each 
series  of  scales,  and  the  lower  part  of  the  trunk  also  with  a  series  of 
round  brown  spots;  each  scale  with  a  silvery  hinder  margin;  dorsal  fin 
in  ^  with  4  or  5  brown  lines  interrupted  by  the  rays,  and  with  a  row  of 
vertically  ovate  spots  on  its  upper  half;  caudal  membrane  with  black 
dots,  the  lower  half  of  its  hinder  margin  black.  Female  less  spotted. 
Head  3f;  depth  3^.  B.  5;  D.  13;  A.  7;  scales  27-8.  L.  2^  inches. 
Florida  to  Mexico;  abundant  in  streams  of  the  lowlands. 

(Le  Sueur,  Jonm.  Acad.  Nat.  Sd.  Phila.  1821,  li,  3;  Gfinther,  yi,  348:  PoBoUia  mMUt- 
Uneaia  Le  Saeor,  1.  p.  4:  PcdeUia  Uneolaia  Grd.  U.  8.  Hex.  Bound.  Surv.  Ichth.  70: 
LmiapceciUaide$QTd,\J.  S.  Mex.  Bound.  Surv.  Ichth.  70:  Limia  matatnorengU  Qrd. 
Pioc.  Acad.  Nat.  SoL  Phila.  1859,  116.) 

108.— POS€IIiIA  Bloch  d&  Schneider. 

CLimia  Poey.) 

(Bloch  d&  Schneider,  Systema  Iohthyologi»,  1801,  452 :  type  FcMlia  vivipara  Bloch  St 
Schneider,  from  Surinam.) 

This  genus  differs  from  MoUiertesia  only  in  the  smaller  size  of  the 
dorsal^  which  has  usually  nine  or  ten  rays  and  is  nearly  opi>osite  the 
anal  in  the  female^  but  behind  it  in  the  male.    The  numerous  species 

•  M.  farmosa  (Grd.)  Gthr. 

Body  rather  atout.  Snout  short.  Fins  different  in  the  two  sexes.  OlivaceouSy 
scales  with  hrown  spots ;  dorsal  fin  with  transverse  series  of  hlackish  spots ;  other 
fins  immaculate.    Head  3^ ;  depth  3^.    D.  12 ;  A.  10.    Palo  Alto,  Mexico.    ( Oirard.) 

(Limia  formosa  Grd.  Proc.  Acad.  Nat.  Sci.  PhUa.  1859, 115;  Qiinther,  vi,  349.) 

M.  JoneH  Gthr. 

Brownish,  each  scale  with  a  black  margin ;  a  black  band  between  eye  and  scapula; 
a  round  black  spot  on  upper  half  of  root  of  caudal ;  anal  with  a  black  line  along  each 
ray ;  other  fins  plain.  Eye  shorter  than  snout,  4  in  head,  2  in  interorbital  width. 
Dorsal  (in  female)  much  longer  than  high ;  anal  small,  opposite  middle  of  dorsaL 
D.12;  A.  10;  Lat.L29;   L.transy.9.  Volcanic  lake, Huamantla, Mexico.    (GUntker.) 

(GQnther,  Ann.  Mag.  Nat.  Hist,  xiv,  370, 1874.) 
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inhabit  the  West  Indies,  Mexico,  and  South  America.    (tocxcAo?,  varie* 
gated.) 

*  BranchiostegalB  5.    ( PceciZio. ) 

54I8,  P.  couchlana  (Girard)  Jor.  Sl  Gilb. 

Body  short,  back  convex;  head  small;  scales  very  large.  Brownish, 
each  scale  with  a  large  brown  spot )  an  obscure  black  lateral  band ;  fins 
plain,  except  the  dorsal,  which  has  a  few  black  spots.  Head  4.  D.  9 ; 
A.  6.    Nuevo  Leon,  Mexico.    {OirardJ) 

{Limia  oow!ki4ina  Grd.  Proo.  Acad.  Nat.  SoL  Phila.  1859, 116 :  PcBCilia  oouem  Giinther, 
vi,347.) 

164.— OIBABDUVirS  Poey.* 
(Poey,  Mem.  Caba,  i,  383, 1851 :  type  Girardinua  wmMIIous  Poey,  fh>in  Caba.) 

Body  moderately  slender;  mouth  small;  mandible  very  short-,  its 
bones  not  united ;  snout  short ;  both  jaws  with  a  single  series  of  slen- 
der, movable,  pointed  teeth ;  scales  rather  large ;  anal  fin  more  or  less 
in  advance  of  dorsal,  in  the  male  modified  into  an  intromittent  organ ; 
intestinal  canal  elongate;  mud  eating.    Very  small  fishes,  the  smallest 

•PLATYPOECILUS  Gftnther. 
(Gttnther,  Cat.  Fishes  Brit.  Mns.yi,  350,  1866:  type  Platypccdlus  maoulatus  Gtlother.) 
Small  fishes  allied  to  Oirardinus,  but  with  the  origin  of  the  aual  fin  behind  that  of 
the  dorsal.    Mexico.    (itXccrvi,  hroad;  iroiHtXoi,Pcdollu$=tP€$oiUfl,) 

P.  maoulatus  Gthr. 

Body  much  compressed  and  elevated.  Caudal  peduncle  short  and  deep.  OlivaceonSy 
a  roundish  black  spot  on  middle  of  root  of  caudal;  a  black  spot  on  middle  of  side  of 
body ;  dorsal  often  spotted  with  black ;  margins  of  anal  and  caudal  black.  Head  3| ; 
depth  2^.    D.  10;  A.  9;  scales  25-8.    L.  U  inches.    Mexico.    (GUnther.) 

(Qttnther,  vi,  350.) 

GOODEA  Jordan. 

(Jordan,  Proo.  U.  S.  Nat.  Mas.  1879,  399 :  type  €hod4a  atripinwU  Jor.) 

Form  of  FunduluSf  but  with  the  intestinal  canal  elongate,  the  dentary  bones  loosely 
Joined,  and  the  teeth  slender,  movable,  triouspidf  attached  in  a  single  series  on  the 
outer  edge  of  the  Jaws,  not  closely  set.  Fins  small,  the  dorsal  and  aual  similar,  the 
dorsal  slightly  in  advance  of  anal.  Ko  spines.  Scales  moderate.  Limnophagoos. 
Sexual  changes,  if  any,  unknown.    Mexico.    (Dedicated  to  G.  Brown  Goode.) 

&.  atripinnis  Jordan. 

Bluish  above ;  sides  nearly  platn  ;  a  silvery  streak  along  each  row  of  scales. 
Vertical  fins  chiefly  bfack,  especially  on  the  distal  half.  Body  oblong,  compressed, 
the  back  nearly  straight,  the  caudal  peduncle  deep.  Head  short,  broad,  depressed. 
Mouth  small.  Lower  Jaw  projecting.  Teeth  loosely  inserted,  not  close  together.  Eye 
3i  in  head,  a  little  more  than  half  the  width  of  the  interorbital  space.  Humeral 
scale  somewhat  enlarged.  Fins  small.  Dorsal  slightly  in  advance  of  anaL  Caudal 
small.  Head  4;  depth  4.  D.  12;  A.  13;  Lat.  1.  38;  L.  transv.  13.  L.  4  inches. 
Guanajuato,  Mexico.    From  a  salt  lake  in  a  volcanic  basin. 

(Jordan,  Proc.  U.  S.  Nat.  Mus.  1879,  299.). 
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vertebrate  animalg  known,  found  in  the  fresh  waters  of  the  warmet 
parts  of  America.    (Dedicated  to  Charles  Oirard.) 

54I9.  O.  formosus  Grd. 

Body  short.  Snout  very  short.  Anal  smaller  than  dorsal.  Brown- 
ish olive,  with  a  black  streak  from  the  snout  along  the  middle  of  the 
side,  crossed  by  6  or  8  brownish-black  vertical  streaks ;  a  black  spot  at 
bases  of  caudal,  dorsal,  and  anal.  Head  3^;  depth  3|.  D.7;  A.  9; 
Lat.  1.  28.  L.  1  inch.  South  Carolina  to  Florida ;  said  to  be  the  small- 
est known  fish. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phlla.  1859,  62;  Gttnther,  vi,  354.) 

9YO.  O.  occidentaUs  (B.  <&  G.)  Grd. 

Brownish  above,  with  a  black  lateral  stripe ;  a  black  line  along  lower 

margin  of  tail.    Fins  unicolor.    Head  3f }  depth  3|.    D.  7 ;  A.  7.    Gila 

Basin.     {Oirard.) 

{Heterandria  oocidenialU  B.  d&  G.  Pioo.  Aoad.  Nat.  Soi.  PhU.  1853,  390;  Girard,  U. 
S.  Hex.  Boand.  Ichth.  73 ;  Gflnther,  vi,  354 :  airardinua  tonoriensia  Girard,  Pioo.  Acad. 
Nat.  Soi.  Phila.  1859,  120:  airardinus  sonoriensia  GUnther,  vi,  355.) 

Family  L.— UMBRIDJE. 

{The  Mud  Minnows.) 

Body  oblong;  broad  anteriorly;  compressed  behind.  Head  large, 
flattened  above.  Mouth  moderate,  the  maxillary  without  distinct  sup- 
plemental bone.  Bands  of  vllliform  or  cardiform  teeth  on  premaxil- 
laries,  lower  jaw,  vomer,  and  palatines ;  premaxillaries  not  protractile. 
Lateral  margin  of  upper  jaw  formed  by  the  broad,  short  maxillaries, 
which  are  toothless;  lower  jaw  the  longer.  Gill-openings  wide;  the 
membranes  scarcely  connected ;  gill-rakers  little  developed ;  branchios- 
tegals  6-8.  Scales  moderate,  cycloid,  covering  head  and  body;  lateral 
Une  obscure  or  wanting.  Dorsal  flu  moderate,  posterior,  in  advance  of 
anal;  ventrals  small,  close  to  anal;  pectorals  inseiled  low;  caudal  fin 
rounded.  Stomach  without  blind  sac;  no  pyloric  c(Bca ;  pseudobranchisd 
hidden,  glandular ;  air-bladder  simple ;  oviparous ;  sexes  similar.  Car- 
nivorous fishes  living  in  mud  or  among  weeds  at  the  bottom  of  clear 
sluggish  streams  and  ponds,  extremely  tenacious  of  life,  like  the  Cypri- 
nodontidcB.  Genera  2 ;  species  3,  Umbra  crameri  of  Austria,  and  the 
following.  The  family  is  very  close  to  the  EsooidaSy  differing  mainly  in 
the  smaller  mouth  and  weaker  teeth. 

(Umbridm  Gttnther,  tI,  231,  232.) 
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*  Pectorals  narrow,  with  few  (ld-15)  rays  j  Tentralrays6 ;  scales  moderate.  Umbra,  166^ 
**  Pectorals  broad,  with  many  (3^-36)  rays;  ventral  rays3;  scales  small..  Dallia,  166. 

14I9.-U1IIBBA  Mtiller. 

Mvd-fishes. 

( Melanura  Agassi?.. ) 

(Kramer ;  MUller,  Abhandl.  Akad.  Wiss.  Wien,  Bcrl.  1842,  188 :  type  Umbra  erameri 
MtLller.) 

Body  oblong,  covered  with  cycloid  scales  of  moderate  size,  without 
radiating  strise;  no  lateral  line.  Head  shortish,  little  depressed.  Eye 
rather  smalL  Cleft  of  mouth  moderate.  Ventral  fins  6-rayed,  below 
or  slightly  in  front  of  dorsal;  anal  flu  much  shorter  than  dorsaL  Pec- 
torals rather  narrow,  rounded,  placed  low,  with  12-16  rays,  which  are 
much  jointed.  Caudal  rounded.  Preopercle  and  preorbital  with  mu- 
cous pores.  Branchiostegals  6.  Gill-rakers  short,  thick.  Size  small. 
Two  species,  very  similar  to  each  other,  inhabiting  the  waters  of  the 
United  States  and  Austria.    (Latin,  umbra^  a  shade.) 

571.  V.  Umi  (Kirt.)  Qiia.—Mud  MUinow ;  Dog-fish. 

Dark-green  or  olive,  mottled,  sides  with  irregular  narrow  pale  bars, 
these  often  obscure  or  wanting ;  a  distinct  black  bar  at  base  of  caudal ; 
whitish  stripes  sometimes  present  along  the  rows  of  scales.  Head  3| 
in  length;  depth  4^.  B.  6;  P.  U;  D.  14;  A.  8;  V.  6;  Lat  L  35;  L. 
transv.  15.  L.  4  inches.  Vermont  to  Minnesota  and  South  Carolina. 
Abundant  northward  in  weedy  streams  and  ditches.  ^^  A  locality  which 
with  the  water  perfectly  clear  will  appear  destitute  of  fish  will  perhaps 
yield  a  number  of  mud-fish  t>n  stirring  up  the  mud  at  the  bottom  and 
drawing  a  seine  through  it  Ditches  in  the  prairies  of  Wisconsin,  or 
mere  bog-holes,  apparently  affording  lodgment  to  nothing  beyond  tad< 
poles,  may  thus  be  found  filled  with  Melanura^P    (Baird.) 

{Hydrargyra  Umi  Eirtland,  Best.  Jonm.  Nat.  Hist,  iii,  S77 :  Melanwra  annulaia  Ag. 
Am.  Jonm.  Sci.  Sl  Arts,  1854,  135 :  Umbra  Umi  Giinther,  vi,  232 :  Leueiacuipggmcnts  Do 
Kay,  New  York  Fauna,  Fishes,  214 :  Umhrapygmasa  Jordan,  BnU.  U.  S.  Nat.  Mus.  x,  53 ; 
the  eastern  form,  pygmcea,  usually  slightly  differing  in  proportions.) 

100.— DAI.I.IA  Bean. 

(Bean,  Proo.  U.  S.  Nat.  Mus.  1879, 358:  type  DalUa pectaralis  Bean.) 

Body  oblong,  covered  with  small,  partly  embedded  cycloid  scales;  a 
trace  of  lateral  line;  a  line  of  mucous  tubes  below  eye.  Eye  smalL 
Cleft  of  mouth  moderate.  Villiform  or  almost  cardiform  teeth  on  jaws, 
vomer,  and  palatines;  those  on  premaxillaries  enlarged.    Ventrals  in 
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front  of  dorsal,  composed  of  3  rays;  base  of  anal  abont  as  long  as  that 
of  dorsal;  candal  fin  rounded;  pectoral  fin  rounded,  with  a  somewhat 
fieshy  base,  with  33-^  rays.  Branchiostegals  7  or  8.  Streams  of 
Alaska.    (Dedicated  to  W.  H.  Dall.) 

579.  D.  pectoralls  Bean. 

Body  dusky  brown,  mottled  with  whitish,  i^lly  whitish,  often 
speckled;  fins  with  dark  spots.  '  Body  rather  elongate.  Eye  small,  6 
or  7  in  head.  Pectoral  abont  half  as  long  as  head;  ventral  one-third; 
anal  beginning  opposite  front  of  dorsal  and  ending  nearly  opposite  its 
last  ray.  Scales  on  belly  very  small.  Head  4;  depth  5.  D.  12;  A  13; 
P.  34;  Y.  3;  scales  11-77-11.    L.  8  inches.    Saint  Michael's,  Alaska. 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  358.) 

Family  LI.-ESOCID^. 

{The  Pikes.) 

Body  elongate,  not  elevated,  more  or  less  compressed.  Head  long ; 
the  snout  much  prolonged  and  depressed.  Mouth  very  large;  its  cleft 
forming  about  half  the  length  of  the  head ;  lower  jaw  the  longer ;  upper 
jaw  not  protractile,  most  of  its  margin  formed  by  the  maxillaries,  which 
are  quite  long  and  provided  with  a  supplemental  bone ;  premaxillaries, 
vomer,  and  palatines  with  broad  bands  of  strong  cardiform  teeth  which 
are  more  or  less  movable ;  lower  jaw  with  strong  teeth  of  different 
sizes;  tongue  with  a  band  of  small  teeth.  Head  naked  above;  cheeks 
and  opercles  more  or  less  scaly;  gill-openings  very  wide;  gill-mem- 
branes separate,  free  from  the  isthmus ;  gill-rakers  tubercle-like,  toothed ; 
branchiostegals  12-20.  Scales  small;  lateral  line  weak,  obsolete  in 
young  specimens,  developed  in  the  adult.  Dorsal  posterior,  opposite 
and  similar  to  anal ;  caudal  fin  emarginate ;  x>ectoral  fins  small,  inserted 
low;  ventrals  rather  posterior;  vent  normal;  no  adipose  fin;  no  bar- 
bels; stomach  not  ccecal,  without  pyloric  appendages;  pseudobranchisB 
glandular,  hidden ;  air-bladder  simple.  Fishes  of  moderate  or  large  size, 
inhabiting  the  fresh  waters  of  the  northern  parts  of  Europe,  Asia,  and 
I^orth  America.  Genus  1;  species  about  6,  one  of  them  cosmopolitan, 
the  rest  all  confined  to  America.  The  species  are  all  noted  for  their 
greediness  and  voracity. 

{EswOda  Qfinther,  vU,  226-330.) 
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14IY*— ESOX  Liim»iis. 

Pikeg. 

(LinnsBUs,  Systema  NatnrsD :  type  E8ox  luoiua  L.) 

Characters  of  the  genas  incladed  above.  (Latin,  esoXj  a  pike;  Greek, 
i(ro^ ;  probably  from  ^<toc,  equal ;  d^o^,  sharp.) 

a.  Cheeks  as  well  as  opercles  entirely  scaJy ;  branchiostegals  11-14 ;  color  greeDish, 
reticulated.    C^ioorellus*  Raf.) 
h.  Branchiostegals  normally  12. 

5Y8*  E.  americanus  Gmelin. — Banded  Pickerel, 

Body  short  and  robust ;  head  heav}^,  with  blunt  short  snout, ;  eye 
rather  large,  about  5  in  head,  its  diameter  nearly  half  the  length  of  the 
snout,  its  posterior  margin  scarcely  behind  middle  of  head;  upper 
branchiostegals  scaly.  Dark  green  5  sides  with  about  twenty  distinct, 
blackish,  curved  bars,  sometimes  obscurely  marked,  but  not  distinctly 
reticulated;  a  black  bar  below  eye,  another  from  upper  edge  of  opercle 
through  eye  to  snout.  Head  3f ;  depth  5 J.  B.  12-13;  D.  11;  A.  11; 
Lat.  1. 105.  L.  12  inches.  A  small  pickerel,  abundant  from  Massachu- 
setts to  Florida,  in  streams  east  of  the  mountains. 

(Eaox  tucittSf  /3  amerioanua  Gmelin,  Systema  Natnrse,  1788, 1390 :  Esox  niger  Le  Saear, 
Joum.  Acad.  Nat.  Sci.  Phila.  i,  415:  Eaox  faseiatua  Dekay,  New  York  Fauna,  Fishee, 
224 :  Esox  omatits  Storer,  Fish.  Mass.  313:  Eaox  niger  GUnther,  vi,  229:  Eaox  ravenoli 
Holbr.Ich.S.C.  1860, 201.) 

574.  £•  salmoneus  RsS.^Little  Piekerel. 

Body  moderately  stout,  somewhat  compressed;  head  rather  short, 
longer  than  in  E,  americamis,  but  shorter  than  in  K  reticulatusj  the  eye 
being  exactly  in  the  middle  of  the  head ;  eye  large,  less  than  3  times  in 
snout,  about  6  in  head;  caudal  well  forked.  Color  green  or  grayish f 
sides  with  many  curved  streaks,  sometimes  forming  bars,  but  more 
usually  forming  marmorations  or  reticulations,  the  color  extremely  vari- 
able, sometimes  quite  plain ;  sides  of  head  usually  variegated ;  a  dark 
bar  downward  from  eye,  and  one  forward ;  base  of  caudal  sometimes 
mottled;  other  fins  usually  plain.  Head  3 J;  depth  5^.  D.  11;  A.  11; 
Lat.  1.  105.  L.  12  inches.  Mississippi  Valley  and  southeastward,  a 
small  species  very  abundant  in  the  small  streams  and  bayous  of  the 
South  and  West. 

(Rafinesque,  Ich.Oh.  1820,  70;  Jordan,  Man.  Vert.  ed.  2d,  268:  Eaox  unUfroaua  Eirt- 
land,  Cleveland  Annals  of  Science,  1854,  79 :  Ea<MP  umbroaua  Cope,  Trans.  Am.  Phil. 
Soc.  Phila.  1866,  409:  Eaox  cypho  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  79:  Eaox 
eypho  Giluther,  vi,  230:  Eaoxporoaua  Cope,  Trans.  Am.  Phil.  800.  Phila.  1866, 408.  This 
form  (cypho  =poroaua)f  distingnished  mainly  by  the  arched  back  and  steep  profile,  is 
probably  a  variety  or  accidental  form  of  the  preceding.) 

*  Rafinesque,  Ich.  Oh.  1820,  70 :  type  Eaox  vittatua  Raf.    (A  latinization  of  pickerel.) 
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hh,  Branchiostegals  14-16. 

5Y5«  IS*  reticnlaCus  Le  Sueur. — Common  Eastern  Pickerel;  Oreen  Fike, 

Body  rather, slender,  deepest  near  ifche  middle  and  tapering  backward 
to  a  slender  caudal  peduncle ;  head  long,  the  snout  prolonged,  so  that 
it  is  not  much  shorter  than  the  rest  of  the  head;  eye  small,  about  3 J  in 
snout,  8  in  head;  caudal  well  forked.  Color  green  of  varying  shades, 
sides  with  golden  lustre,  and  marked  with  numerous  dark  lines  and 
streaks,  which  are  mostly  horizontal,  and  by  their  junction  with  one 
another  produce  a  reticulated  appearance;  a  dark  band  below  eye;  fins 
plain.  Head  3 J ;  depth  6.  B.  16 ;  D.  14 ;  A.  13  (counting  develox)ed 
rays  only  as  in  other  cases) ;  Lat.  1.  125.  L.  24  inches.  Maine  to  Ala- 
bama, everywhere  east  of  the  mountains,  not  found  west  of  the  AUe- 
ghanies. 

(L©  Suenr,  Journ.  Acad.  Nat.  Sci.  Phila.  i,440,  1818;  Gttnthor,  vi,229;  Storer,  Fish. 
Maa8.311,and  of  all  authors:  Eaox  affinis  Holbrook,  loh.  S.Car.  1860,198:  Esoxphalo- 
ratue  Say,  Joum.  Acad.  Nat.  Sci.  Phila.  i,  416.) 

oo.  Cheeks  scaly;  lower  half  of  operoles  bare;  branchiostegals  14-16;  species  light- 
spotted  on  a  darker  ground.    (Eaox.) 

574I.  E.  lacios  h.—Pike. 

Body  moderately  elongate,  the  back  little  elevated ;  head  rather  long, 
the  eye  exactly  midway  in  its  length.  General  color  bluish,  or  greenish 
gray,  with  many  whitish  spots  which  are  usually  smaller  than  the  eye 
and  arranged  somewhat  in  rows;  dorsal,  anal,  and  caudal  fins  with 
roundish  black  spots ;  young  with  the  white  spots  coalescing,  forming 
oblique  cross  bars;  a  white  horizontal  band  bounding  the  naked  part  of 
the  oi)erculum.  Head  3§;  depth  5;  eye  6^  in  head.  B.  15,  in  the  Amer- 
ican var.  estor  (13  or  14  in  European  specimens);  D.  17;  A.  14;  Lat.  1. 
123.  L.  2-4  feet.  Fresh  waters  of  the  northern  parts  of  Europe,  Asia, 
and  North  America ;  in  the  Eastern  United  States  south  to  Northern 
Ohio ;  very  abundant. 

(Esox  ludua  L.  Syst.  Nat. ;  Gtinther,  vi,  226,  and  of  authors  generally :  Esox  estor  Le 
Bneor,  Joum.  Acad.  Nat.  Sci.  Phila.  i,  413, 1^<18 :  Esox  estor  Giinther,  vi,  228 :  Esoxdepran- 
dus  Giinther,  vi,  229 :  Esox  boreus  Agassiz,  L.  Superior,  317.) 

aaa.  Lower  half  of  cheeks  as  weU  as  of  opercles  hare ;  branchiostegals  17-19;  black- 
8x>otted  on  a  lighter  ground.    (Masoalongus  *  Jordan.) 

577  •  £•  nohiUor  Thompson.^JIfuskallunge. 

General  form  of  JE.  luciuSy  the  head  a  little  larger  proportionally ; 
scaly  part  of  cheeks  about  as  wide  as  eye ;  the  scales  on  both  cheeks 

•Jordan,  Kept.  Ohio  Fish.  Com.  ,1877,  92:  type  Esoxnohilior  Thompson.  (Latin, 
nuuca,  mask;  longus,  long.) 

Bull.  I^at.  Mus.  No.  16 23 
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and  opercles  in  about  8  rows.  Color  dark  gray ;  sides  with  round  blackish 
spots  on  a  ground  color  of  grayish  silvery ;  belly  white ;  fins  spotted 
with  black.  Head  3§ ;  depth  6.  B.  18 ;  D.  17  5  A.  1 5 ;  Lat  1. 150,  L.  4 
to  8  feet.  A  magnificent  fish,  by  far  the  largest  of  its  family,  found  in 
the  Great  Lake  region  and  northward. 

(Esox  estor  Dekay,  N.  Y.  Fauna,  Fishes,  222,  and  of  varioas  authors,  not  of  Le  Snenr ; 
Thompson,  Proc.  Bost.  Soc.  Nat.  Hist.  1850,  iii,  163 ;  Jordan,  Boll.  U.  S.  Nat.  Mns.  x,  54, 
and  of  most  late  writers.) 

Order  O -APODES.* 
(The  Eels.) 

Scapular  arch  free  behind  the  cranium ;  no  praecoracoid  arch.  Air- 
bladder,  if  present,  with  a  pneumatic  duct.  Ventral  fins  wanting. 
Maxillary  and  premaxillary  more  or  less  connate  with  other  bones  or 
with  each  other,  sometimes  entirely  wanting.  Pharyngeal  and  oper- 
cular apparatus  often  deficient.  Vertebne  in  increased  number.  Ver- 
tical fins  wifhout  spines,  usually  confluent  around  the  tail.  Gill-open- 
ings usually  narrow,  separated  by  a  broad  isthmus,  sometimes  close  to- 
gether or  confluent.  No  pseudobranchi®.  Body  eel-shaped  5  naked, 
or  with  rudimentary  scales. 

As  here  understood,  this  order  includes  most  of  the  old  order  of 
ApodeSj  excluding  as  separate  orders  the  Olaneneheli  (Gymnotidce)  and 
the  IchtJiyocephali  {Monopteridce).  It  thus  includes  the  Holosiomi^  En- 
chelycephalij  and  ColocephaU  of  Cope,  which  may  be  united  provision- 
ally until  the  osteology  of  various  aberrant  forms  is  made  known,  (a, 
privative;  7rot»^,  foot.) 

{SymhranofUdas  and  MurcenidcB  Gtinther,  viii,  12-145.) 

ANALYSIS  OF  FAMILIES  OF  APODKS. 

•.Vent  mach  behind  head;  jaws  not  greatly  produced j  dorsal  without  spines. 
t.Mascular  and  osseous  systems  well  developed. 
a.  Preopercle  wanting ;  lower  pharyngeals  wanting ;  gill-openings  very  small. 

MuR^NiDwC:,  52. 
aa,  Preopercle  present;  lower  pharyngeals  present. 

h.  Gill-openings  well  separated Anguillid^,  53. 

hb.  Gill-openings  contiguous;  mouth  very  large,  with  small,  sharp  teeth. 

Synaphobranchidjs,  54. 
tiMuscnlar  and  osseous  systems  feebly  developed;  gape  very  wide;  stomach  ex- 
tremely distensible SACCOPHARYNGiDiE,  55. 

••Vent  under  the  pectorals;  both  jaws  produced  into  a  very  slender  beak;  body  ex- 
tremely slender;  middle  of  dorsal  with  spines Nkmichthyid^,  56. 

•  Called  Enchelycephuli  in  the  analytical  table  on  page  81 
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Family  LIL— MUR^NIDiE. 

(The  Murcmaa.) 

Body  elongate,  eel-shaped,  naked.    Head  subcorneal,  elevated  at  the 
occiput,  the  snout  rather  slender;  skull  less  developed  than  in  fishes 
generally,  the  opercular  bones  rudimentary,  the  preoperculum  generally 
wanting.     Premaxillary  rudimentary  or  wanting.    Ethmoid  very  wide 
Maxillary,  symplectic,  pterygoid,  basal-branchihyal,  superior  and  in 
ferior  i>haryngeal  bones  all  wanting,  except  the  fourth  superior  pharyn 
geal,  which  is  jaw-like,  and  supported  by  a  strong  superior  branchihyal 
Teeth  various.    Gill-opening  reduced  to  a  small  slit  or  foramen.    Ven 
tral  fins  none.    Pectorals  usually  wanting ;  dorsal  and  anal  low,  conflu 
ent  around  the  tail,  sometimes  wanting.    Skeleton  well  ossified.    Mus 
cular  system  well  developed.    Genera  5  or  6;  species  about  110.    Abun 
dant  in  warm  seas,  often  reaching  a  large  size. 

(MurcpnidcB  engyscMsUe  GUnther,  viii,  93-136:  order  Colocephali  Cope,  Trans.  Amer. 
Phil.  Soc.  1870, '456.) 

a.  Pectorals  uone ;  vertical  fins  well  developed ;  nostrils  round ;  teeth  all  acate. 

■    MUILENA,  168. 
168*— miTRJSNA  Linn^ns. 

(Artedi ;  Linn.  Syst.  Nat. :  type  Murcena  kelencB  L.) 

Pectoral  fins  none;  dorsal  and  anal  fins  well  developed.  Posterior 
nostril  round,  with  or  without  tube;  anterior  nostril  with  a  tube. 
Teeth  well  developed,  acute.  Tongue  not  free.  !N"o  lateral  line.  Body 
usually  moderately  elongate.  Species  very  numerous  in  warm  seas. 
(/lupatvay  the  ancient  name  of  Murcena  helence;  from  fiOpovy  a  sweet  oil.) 

a.  Posterior  as  well  as  anterior  nostrils  tabular.    (Muroena,) 

57§.  M.  melanotis  (Kaap)  Qthr.^Maray. 

Brownish  black,  everywhere  with  numerous  round  yellowish  spots, 
most  of  which  are  smaller  than  the  eye,  these  sometimes  confined  to 
the  head  and  trunk;  a  large  round  black  spot  around  the  gill-opening; 
angle  of  mouth  black.  Nasal  tubes  subequal  in  length,  shorter  than 
the  eye.  Maxillary  teeth  biserial,  and  in  young  examples  mandibulary 
'  teeth  also.  Canine  teeth  somewhat  knife-shaped,  of  moderate  length. 
Mouth  capable  of  being  completely  shut.  Gill-opening  narrow,  not 
wider  than  the  small  eye.  Snout  of  moderate  length.  Cleft  of  mouth 
of  moderate  length,  about  2J  in  length  of  head.  Tail  longer  than  body. 
Head  2 J  in  length  of  trunk.    West  Indies,  &c.    {OUnther.)    Specimens 
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probably  belonp;iDg  to  this  species  lately  obtained  at  Charleston,  S.  C^ 
by  Mr.  E.  E.  EarU. 
(LimamurcBna  melanotis  Kaap,  Aale  Hambnrg  Mns.  27;  Gttnther,  yiii,  98.) 

aa.  Poiterior  nostril  without  tube.    (Gymnotharax*  Blocb  &>  Sclineider.  ) 

519«  M.  mordax  Ayres.— Conner  EeL 

Dark  brown,  Taguely  reticulated  with  narrow,  paler  markings  and 
spots;  a  round  dark  blotch  about  gill-opening;  lower  side  of  head  and 
throat  with  about  15  dark  lengthwise  streaks;  belly  with  similar 
streaks  running  crosswise;  a  dark  line  on  each  side  of  base  of  anal, 
with  short  cross-branches.  Snout  short,  narrow,  and  pointed.  Occip- 
ital region  becoming  fleshy  and  much  elevated  with  age.  Tail  form- 
ing about  half  the  total  length.  Head  7  in  length.  Tube  of  anterior 
nostril  half  as  long  as  the  eye;  posterior  nostril  with  a  slight  border. 
Eye  above  the  middle  of  the  gape,  2^  in  snout,  which  is  6J  in  rest  of 
head.  Gill-opening  slightly  larger  than  eye.  Sides  of  upper  jaw  with 
two  series  of  teeth  posteriorly,  the  outer  series  of  small,  close-s^et,  re- 
curved, triangular  teeth,  which  are  immovable ;  inner  teeth  about  5, 
similar,  but  larger,  depressible;  a  groove  between  the  two  series;  in 
front  of  these,  continuous  with  the  outer  series,  are  3  fixed,  knife- 
shaped  teeth,  then  a  movable  tooth,  then  3  fixed  teeth ;  on  the  middle 
line  of  vomer  3  depressible  fangs,  the  posterior  the  largest  of  the  teeth ; 
in  the  lower  jaw  a  single  series,  corresponding  to  the  outer  series  in 
the  upper  jaw,  some  of  the  front  teeth  enlarged  and  fixed.  Beaches  a 
length  of  5  feet.  Point  Goncepcion  to  Cape  San  Lucas;  abundant 
about  the  islands,  and  remarkable  for  its  ferocity. 
(Ay res,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  30.) 

580*  Ifl*  ocellata  (Agassiz)  Jenyns. 

Teeth  uniserial,  some  of  them  slightly  serrated.  Mandible  with  12-14 
teeth  on  each  side,  the  two  anterior  being  canines  of  moderate  size; 
"intermaxillary''  teeth  not  much  larger  than  "maxillary";  there  are 
no  teeth  on  the  mesial  line  between  the  "intermaxillary"  teeth.  The 
mouth  can  be  shut  completely.  Anterior  nasal  tubes  short.  Snout 
short,  thick. '  Eye  rather  small.  Cleft  of  the  mouth  of  moderate  width, 
extending  beyond  eye.  Tail  longer  than  the  body.  Head  about  half 
as  long  as  trunk.  Brownish,  with  numerous,  small  round  white  spots 
irregularly  disposed,  the  largest  about  as  large  as  the  eye.     Dorsal  fin 

•Bloch  &  Schneider,  Syst.  Ichth.  525,  528;  originaUy  equivalent  to  Murcma. 
{yv^voij  naked;  Oopa^,  chest;  in  aUusion  to  the  absence  of  pectorals.) 


Bigitized  by  VjOOQIC 


^  63.  ANGUILLID-E.  357 

witli  subalternate  large  white  and  black  spots;  anal  (and  dorsal)  with 
a  broad  black  margin.    {OUnther.)    Florida  and  Texas  southward. 

(Gymnothar€LX  ocellatus  Agassiz,  Spix  Pise.  Brasil,  91;  Giinther,  viii,  102:  Neomu^cena 
nigramarginata  Girard,  U.  8.  Mex.  Bound.  Surv.  Ichth.  7G.) 

Family  LIIL— ANGUILLIDJ5. 
{The  True  Eels.) 

Body  elongate,  serpentifonn,  naked  or  covered  with  imbedded  scales. 
Head  conical,  the  snout  not  much  produced,  sometimes  very  blunt. 
Preoperculum  present.  Premaxillaries  present,  separated  on  the  me- 
dian line  by  the  ethmoid.  Maxillaries  wanting  or  connate  with  the 
premaxillary,  which  forms  the  border  of  the  mouth.  Superior  brauchi- 
hyals  and  inferior  and  superior  pharyngeals  well  developed,  the  latter 
of  three  bones.  Teeth  various.  Gill-openings  separate,  not  very  small 
(except  in  Slmenchelys).  Ventral  fins  none;  dorsal  and  anal  low,  usually 
confluent  around  the  tail;  pectorals  generally  present,  placed  rather 
high.  Vent  not  far  from  anal  fin.  Skeleton  ossified.  ]\Iuscular  system 
well  developed.  Heart  not  far  behind  gills.  As  here  understood,  this 
family  includes  a  wide  variety  of  forms,  which  have  been  often  arranged 
in  several  families.  It  is  probable  that  some  division  will  be  found  nec- 
essary, but  wo  have  not  the  data  on  which  to  make  it.  Genera  about 
20;  species  about  160.  In  all  warm  seas,  many  of  them  ascending 
rivers. 

{AngvUlidcB,  part;  Gibr.  yiii,  23-90.) 

a.  Tongue  not  free  anteriorly. 
h.  End  of  tail  not  sorronnded  by  the  fin;  nostrils  labial.    {0phi8urin<B.) 
c.  Pectoral  fins  wanting  (rarely  mdiraentary) ;  teeth  small,  conical. Ccecula,  169. 

CO.  Pectoral  fins  present ;  teeth. acnte Ophichthys,  170. 

hb.  End  of  tail  surrounded  by  the  fin. 
d.  Nostrils  labial.    (Myrinoi,) 

e.  Teeth  granular Mtrichthys,  171. 

dd.  Nostrils  superior  or  lateral.    {MurcenesodncB. ) 

/.  Pectoral  fins^resent;  dorsal  and  anal  rudimentary.... Neoconger,  172. 
<kt.  Tongue  firee  anteriorly ;  pectorals  present;  nostrils  not  labiaL 
g.  Snout  subcouical. 
K  Body  scaleless.    {Congrincs.) 
i.  Jaws  with  an  outer  series  of  close-set  teeth;  lower  jaw  not  pro- 
jecting  Conger,  173. 

hli.  Body  with  rudimentary,  linear,  imbedded  scales,  arranged  at  right 
angles  with  each  other.    {AngnillincB,) 

j.  Teeth  in  bands;  lower  jaw  projecting Anguilla,  174. 

gg.  Snout  very  short  and  blunt;    body  scaly;  mandible  very  strong. 
(Simenchelyinas. ) 
k.  Teeth  blunt,  incisor-like  in  one  series ;    gill-opening  a  very 
short  longitudinal  slit SufENCHKLYS,  175. 
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109.— COSCITJLA  Vahl. 

{Sphagehranohus  Bloch  &.  Schneider.) 

(Vahl,  Skrivt.  Natnrh.  Selak.  iii,  1794,  149:  type  Cceoula  pterygera  YaM=z1  Dalopkis 
polyophthalmus  Bleeker. ) 

Body  extremely  slender.  Teeth  equal,  small,  conical,  on  jaws  and 
vomer.  Nostrils  labial.  Tongue  not  free  at  tip.  Pectoral  fins  wanting 
or  rudimentary ;  dorsal  fin  present.  Extremity  of  tail  free.  Gill- 
openings  small,  separated  by  a  narrow  isthmus.  Eyes  small.  (Latin, 
CWCU8,  blind.) 

581.  €•  scuticarisi  (Goode  <&  Bean)  J.  &  G. 

Brownish,  paler  below.  Teeth  small,  conical,  in  two  series  on  jaws 
and  vomer.  Gill-openings  close  together.  Dorsal  fin  beginning  far  in 
advance  of  the  gill-opening,  a  little  nearer  the  tip  of  the  snout  than  the 
gill-opening,  at  a  distance  from  the  former  equal  to  three  times  the 
length  of  the  snout.  Head  8J  in  distance  from  gill-opening  to  vent, 
and  8  in  tail.  Snout  pointed,  6  in  head.  Pectorals  extremely  small, 
their  length  less  than  -^  the  total  length.    {Ooode  c&  Bean.) 

(Sphagebranohtts  scutioaria  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  344.) 

170.--OPHI€HTHTS  AM. 

(0phi8uru8  Lac^pMe.) 
(Ahl,  Specim.  Ichth.  1789,  9.) 

Body  elongate,  naked.  Teeth  all  pointed ;  vomerine  teeth  present. 
Nostrils  labial.  Tongue  not  free  at  tip.  Dorsal  and  anal  fins  present; 
I)ectoral  fins  developed.  End  of  tail  not  surrounded  by  the  fin.  Spe- 
cies very  numerous,  found  in  all  warm  seas.    {o(pt<:^  snake;  tz^oi;,  fish.) 

*  Canine  teeth  very  distinct.     (  Mystriophis  *  Kaup. ) 
t Teeth  in  each  jaw  in  a  double  series. 

589.  O.  punctifer  (Kaup)  Giinther. 

Snout  narrowed,  short,  spoon-shaped,  twice  as  long  as  the  eye.  Cleft 
of  the  mouth  very  wide.  Teeth  pointed,  fixed,  unequal  in  size,  those 
of  the  premaxillary  in  a  single  arched  series,  the  foremost  being  the 
longest  of  all  the  teeth;  outer  series  of  teeth  in  jaws  with  canines; 
vomerine  teeth  triserial,  rather  small.  Lips  not  fringed.  Gill-openings 
wide.  Origin  of  the  dorsal  fin  at  some  distance  behind  the  pectotal, 
which  is  well  developed.     Tail    somewhat   longer   than   the   body. 

*  Eaup,  Apodes,  1856, 10:  type  Ophisurus  rostellatiis  Rich,  ifxvdrpov,  spoon;  o^i?, 
snake;  from  the  form  of  the  snout.) 
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Brownish,  with  numerous    small   roundish  black   spots.      {OuntJi^r.) 
West  Indies,  north  to  West  Florida. 

(Crotalopsis  puncHfer  Kaup,  Abhandl.  Naturwies.  Verein  Hamburg,  iv,  2,  1860: 
Macrodonophis  mordax  Poey,  Rept.  Fi8.-Nat.  Cuba,  ii,  252,  1868:  Crotalopsis  mordax 
Goode  &  Bean,  Proc.  U.  8.  Nat.  Mjis.  1879,  154 ;  Giinther,  viii,  56.) 

**No  distinct  canine  teeth;  snont  moderate.    (Muroinopsis*  Le  Sneur.) 
t  Teeth  in  the  lower  jaw  in  a  doable  series;  cleft  of  mouth  wide. 

583.  O.  triserialis  (Kanp)  Giinther. 

Body  with  larger  and  smaller  roundish  black  spots/  alternating ; 
head  with  many  small  black  spots  above  and  below j  belly  plain;  head 
and  body  with  longitudinal  streaks.  Gill-openings  curved,  well  sepa- 
rated, a  little  longer  than  pectorals.  Head  with  longitudinal  wrinkles, 
its  length  two-fifths  the  distance  from  the  gill-opening  to  the  vent. 
Mouth  wide,  its  cleft  more  than  one-third  the  head.  Eye  moderate.  If 
in  snout.  Teeth  x)ointed,  fixed,  all  biserial,  except  those  on  vomer, 
which  are  uniserial.  Pectoral  fin  3^  in  head,  the  dorsal  beginning 
above  its  terminal  portion.  Tail  rather  longer  than  body.  Southern 
California  to  Brazil.    (Desciibed  from  Garrett's  type  of  0.  californienm.) 

{Mtiramopaia  iriaerialis  Kaup,  Apodes,  1856, 12;  Giinther,  viii,  58:  Ophiaurua  caltfomi- 
ettais  Garrett,  Proc.  Cal.  Acad.  Nat.  Sci.  iil,  66.) 

tX  Teeth  in  lower  jaw  in  one  series.    (Rerpetoiohthya  Kaup.) 

584.  O.  ocellatns  (Le  S.)  Giinther. 

'  A  series  of  round  white  spots  along  the  middle  of  the  side  of  the 
body  and  tail;  dorsal  fin  with  a  black  edge;  some  white  dots  on  the 
back  behind  the  head  and  a  white  line  across  the  occiput.  Length 
of  the  head  rather  less  than  one-third  of  the  distance  of  the  gill- 
opening  from  the  vent.  Snout  pointed,  the  upper  jaw  projecting  be- 
yond the  lower.  Cleft  of  the  mouth  wide,  two-fifths  the  length  of  the 
head.  Eye  of  moderate  size,  two-thirds  of  the  length  of  the  snout,  and 
situated  in  the  anterior  third  of  the  head.  Teeth  pointed,  fixed,  un- 
equal in  size;  the  intermaxillary  teeth  largest,  arranged  in  a  curved, 
transverse  series;  maxillary  teeth  in  a  double,  vomerine  and  mandibu- 
lary  teeth  in  a  single  series ;  only  the  anterior  mandibulary  teeth  form 
a  short,  double  series.  Length  of  the  pectoral  fin  rather  more  than 
one-third  that  of  the  head;  dorsal  fin  commencing  opposite  the  poste- 
rior third  of  the  pectoraL  Tail  longer  than  the  body.  {OilntJier.) 
West  Indies,  north  to  West  Florida. 

(Murctnopaia  ocellatua  Lie  Sueur,  Jouru.  Acad.  Nat.  Sci.  Phi  la.  y,  108;  Giinther,  viii, 
68:  Herpctoichthya  ocellatua  Goode  &  Bean,  Proc.  I  J.  S.  Nat.  Mus.  1879,  155.) 

*Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  y,  108:  type  Murcenopais  ocellata  Le  S. 
(jivpaiva,  Murama;  o^i%,  appearance. ) 
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171.— MTRICHTHTS  Glrard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  68:  type  MyricfUhys  Ugrinus  Grd.) 

Pectorals  present^  dorsal  inserted  in  advance  of  base  of  pectorals,  at 
a  point  nearer  to  them  than  to  the  eye.  Head  large ;  the  lower  jaw 
shorter  than  the  upper.  Teeth  granular,  disposed  in  elongated  patches 
on  the  jaws,  palatines,  and  nasal  bones.  Eyes  well  developed.  Gill- 
openings  lateral,  moderate.  Body  naked.  Nostrils  near  the  end  of  the 
snout,  the  uiJper  very  small,  opposite  the  lower,  which  are  conspicuous 
and  tubular,  {/wpo^y  Myrus,  an  ancient  name  of  Murama;  Ix^^^y  fi^h.) 
585.  ]fl.  Civrioas  Grd. 

Brownish  above,  throat  and  belly  dull  whitish ;  roundish,  dark  brown 
spots  on  the  body  in  four  longitudinal  series )  belly  plain  ]  throat  with 
whitish  spots ;  spots  on  head  smaller  and  deeper  in  color.  Fins  oliva- 
ceous 5  pectoral  and  anal  plain  5  dorsal  spotted  like  the  body,  white- 
edged.  Body  subcylindrical,  somewhat  compressed,  tapering  backward. 
Pectorals  broader  than  long.  Head  12  in  length.  Cleft  of  mouth  ex- 
tending beyond  eyes.  Teeth  unequal,  in  many  series;  three  series  on 
the  fiont  of  the  dentary  bones;  two  on  the  upper  jaw  and  two  on  the 
shaft  of  the  vomer.  Length^2  feet  (Girard.)  Adair  Bay,  Oregon,  not 
found  by  recent  collectors. 

(Girard,  Pi-oc.Acad.  Nat.  Sci.  Phila.  1859,  58.) 

173.— NEOCOIVGEB  Girard. 
(Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  77:  type  Neooonger  muoranatuB  Grd.) 

Scaleless.  Pectoral  fins  present:  dorsal  and  anal  fins  rudimentary, 
passing  around  the  tail,  towards  the  end  of  which  they  are  more  devel- 
ojyed.  Cleft  of  the  mouth  extending  beyond  the  small  eye;  maxillary 
teeth  slender,  in  several  series;  vomerine  teeth  uniserial,  forming  a  patch 
in  front;  posterior  nostrils  near  the  anterior  rim  of  the  orbit,  anterior 
near  the  tip  of  the  snout;  tail  not  much  longer  than  the  body.  Gill- 
openings  vertical,  rather  large.  Gulf  of  Mexico,  {vioq^  new;  xdyypotiy 
Conger.) 

^H^.  IV.  mucronatns  Grd. 

Dark  reddish  brown  above,  paler  below;  head  small,  slender,  pointed; 
upper  jaw  the  longer;  dorsal  fin  beginning  just  in  front  of  the  vent, 
forming  a  membranous  ridge  until  near  the  tail,  where  it  expands  and 
becomes  fin-like;  pectorals  small.    Coast  of  Texas.    {Oirard.) 

(Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  77;  Gttnther,  viii,  49.) 
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1Y3.— ANOUIM.A  Thonbeig. 
Eels. 

(Thonberg,  Noav.  M^m.  Stockh.  about  1791 :  type  Murana  anguiUa  L.) 

Body  elongate,  compressed  behind,  covered  with  imbedded  scales, 
which  are  linear  in  form,  and  placed  obliquely,  some  of)  them  at 
right  angles  to  others.  Lateral  line  well  developed.  Head  long  con- 
ical, moderately  pointed,  the  rather  small  eye  weU  forwaixi  and  over 
the  angle  of  the  month.  Teeth  small,  subeqnal,  in  bands  on  each  jaw 
and  a  long  patch  on  the  vomer.  Tongue  free  at  tip.  Lips  rather  full, 
with  a  free  margin  behind,  attached  by  a  frenum  in  front.  Lower  jaw 
projecting.  Gill-openings  rather  small,  slit-like,  about  as  wide  as  base 
of  pectorals  and  partly  below  them.  Nostrils  8ui>erior,  well  separated, 
the  anterior  with  a  slight  tube.  Vent  close  in  front  of  anal.  Dorsal 
inserts  at  some  distance  from  the  head,  confluent  with  the  anal  around 
the  taiL  Pectorals  well  developed.  Species  numerous,  in  most  warm 
seas,  ascending  streams,  but  mostly  spawning  in  the  sea.  (Latin,  angii- 
ilUiy  an  eel.) 

587.  A.  rostrata*  (Le  Sneor)  Dekay.— Commofi  Eel 

Brown,  nearly  plain,  often  tinged  with  yellowish;  paler  below.  Dis- 
tance from  snout  to  dorsal  about  one-third  the  length.  Distance  between 
anal  and  front  of  dorsal  abont  equal  to  the  length  of  the  head.  Head 
84  in  length,  2J  in  distance  from  gills  to  vent.  Pectoral  shorter  than 
mandible.  L.  50  inches.  Atlantic  coast  of  the  United  States ;  very 
abundant  from  Maine  to  Mexico ;  ascending  all  streams  and  resident 
throughout  the  Mississippi  Valley.    Also  recorded  from  Cliina. 

(Murwna  rostrata  and  hostoniensis  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  i,  81 :  An- 
ffuilla  boatonietma  Giinther,  vii,  31.  Var.  f  texana  Kanp,  from  the  Gulf  of  Mexico  is 
characterized  by  its  thicker  lips:  Anguilla  texana  Kaup,  Apodal  Fish.  45:  Anguilla 
iyrannus  Grd.  U.  8.  Mex.  Bound.  Surv.  Ichth.  75.) 

•  Another  species  has  been  accredited  to  our  coast,  viz : 

A,  vulgaris  Raf. — European  Eel.  Distance  from  snont  to  dorsal  3f  in  length. 
Distance  from  front  of  anal  to  front  of  dorsal,  abont  a  third  longer  than  the  head. 
Hewl  9i  in  length.  Pectoral  about  as  long  as  the  mandible.  VertebnB45-f  70.  Coasts 
of  Europe,  perhaps  straying  to  onr  coasts.  **  I  have  examined  an  example  from  New 
Jersey ;  it  is  in  the  Liverpool  Museum  {CrUnther)," 

{Muroma  anguiUa  L.  Syst.  Nat. ;  Rafinesqne,  Indice  d'lttiol.  Sicil.  1810,  37 ;  Turton, 
Brit.  Fanna,  87  j  GUnther,  viii,  28:  Anguilla  acutiroetris  RiBao,  Eur.  M^rid.  iii,  198.) 
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174.-CONOEB*  Cuvier.  • 

Conger  Eels. 

(Cuvier,  Regue  Anim.  II,  1817:  typ6  Murana  conger  Linn,  etc.) 

Body  formed  as  in  Anguilla,  the  skin  scaleless.  Head  depressed 
above,  anteriorly  pointed.  Lateral  line  present.  Mouth  wide,  its  cleft 
extending  at  least  to  below  the  middle  of  the  eye.  Teeth  in  the  outer 
series  in  each  jaw  equal  and  close-set,  forming  a  cutting-edge.  Ko 
canines.  Band  of  vomerine  teeth  short.  Tongue  anteriorly  free.  Ver- 
tical fins  well  developed,  confluent  around  the  tail ;  pectoral  fins  well 
developed;  dorsal  beginning  close  behind  pectorals.  Gill-openings 
rather  large,  low.  Eyes  well  developed.  Posterior  nostril  near  eye; 
anterior  near  the  tip  of  the  snout,  with  a  short  tube.  Lower  jaw  not 
projecting.  Skeleton  different  in  numerous  respects  from  that  of  An- 
guilla.    Vertebrae  about  56 -f  100.    In  most  warm  seas. 

The  name  Leptocephalus  was  first  given  to  a  peculiar  band-shaped, 
pellucid,  worm-like  animal,  the  type  of  a  considerable  group  of  fishes, 
the  Leptocephalidce  or  HelmichthyidcVj  which  has  been  made  to  constitute 
a  distinct  order,  Lemniscati.  It  has,  however,  been  satisfactorily  shown 
by  Cams,  Gill,  GUnther,  and  others,  that  these  singular  forms  are  not 
distinct  species,  but  are  early  stages  in  the  developmtot  of  other  fishes, 
Leptocephalus  morrisiiy  of  Conger  niger^  and  the  others  of  various  An- 
guilloid,  Stomiatoid,  and  Clupeoid  forms.  (See  GUnther,  viii,  136.)  It 
is  thought  by  Dr.  Giinther  that  the  Leptocephalid  forms  are  probably 
"  individuals  arrested  in  the  development  at  a  very  early  period  of  their 
life,  yet  continuing  to  grow  to  a  certain  size,  without  corresponding 
development  of  their  internal  organs,  and  perishing  without  having  at- 
tained the  characters  of  the  perfect  animal."  {xoyypo^^  Conger,  the  an- 
cient name  of  the  Conger  Eel.) 

5§§.  €•  nigrer  (Risso)  J.  <&  Q.— Conger  Eel, 

Dark  brown  above,  lower  parts  soiled  white ;  dorsal  and  anal  pale, 
with  a  black  margin  (sometimes  uniform  black);  pectorals  dusky,  edged 
with  paler;  pores  of  lateral  line  whitish.  Dorsal  inserted  over  the  pos- 
terior margin  of  the  pectoral,  or  slightly  behind  it ;  pectoral  one-third 

*The  prior  name  Leptocephalus  (Gmelin,  Syst.  Nat.  i,  1150,  1768:  tyi>e  Leptoe^hahu 
morrisi  Gmel.,  an  arrested  larval  form  of  Conger)  shoold,  in  strictness,  supersede  Con- 
ger, The  use  of  the  term  for  the  adult  normal  fish  would,  however,  lead  to  confiiBioD, 
as  Leptocephalus  has  for  nearly  a  hundred  years  been  applied  to  various  singular 
organisms,  lately  shown  to  be  undeveloped  forms  of  eels  and  of  certain  Isospondgli, 


Digitized  by  VjOOQIC 


53.   ANGUILLID^ SIMENCHELYS.  363 

as  long  as  the  head.  Teeth  in  a  single  series  on  the  sides  of  the  jaw,  in 
a  broad  patch  at  the  tip.  Cleft  of  mouth  extending  to  beyond  the  mid- 
dle of  the  rather  large  eye.  Jaws  equal  or  the  lower  included.  Dis- 
tance from  snout  to  vent  three  times  the  length  of  the  head.  Head  7^. 
L.  50  inches.  Eurvope,  to  South  America  and  East  Indies,  frequently 
taken  on  our  Atlantic  coast.  We  are  unable  to  detect  any  difference 
between  American  and  European  examples.  It  sometimes  reaches  a 
length  of  8  feet. 

(Anguilla  conger  L.  Syst.  Nat. :  Murwna  nigra  Risso,  Ichth.  Nice,  1810, 93:  Conger  vul- 
garia  Cuvier,  R^gne  Anim.  1817 :  Anguilla  oceanka  Mitchill,  Jonm.  Acad.  Nat.  Sci.  i,  407 : 
Conger  occidentalis  Dekay,  N.  Y.  Fauna,  Fishes,  314, 1842 :  Conger  vulgaris  GUnther,  viii, 
38 :  Conger  oceanicue  Gill,  Rept.  Com.  Fisheries  for  1871-72,  811.) 

175.~SIlXIElV€in:i.¥S  GiU. 

Pug-nosed  Eels. 

(Gill  MS. ;  Goode  &  Bonn,  Bull.  Essex  Inst,  xi,  1879, 27 :  type  Simcndiclys parasiticus  Gill. ) 

Body  eel-shaped,  covered  with  linear  imbedded  scales,  disposed  at 
right  angles  as  in  Anguilla.  Lateral  line  present,  faint.  Head  very 
short,  rounded,  very  blunt  anteriorly,  slightly  compressed.  Month 
small,  entirely  anterior.  Premaxillaiies  and  maxillaries  of  each  side 
side  coalesced  and  separated  from  those  of  the  other  side  by  the  eth- 
moid. Jaws  eqijal;  tl\eir  edges  hard,  provided  with  a  single  series  of 
small,  ix)unded,  close-set,  incisor-like  teeth.  No  vomerine  teeth.  Tongue 
broad,  somewhat  free  anteriorly.  Mandible  very  deep  and  strong. 
Operculum  sabre-shaped.  Gill-openings  very  small,  interior,  longi- 
tudinal, well  separated,  situated  in  front  of  the  pectorals  and  below 
them.  Both  nostrils  large,  the  anterior  with  a  slight  lim,  but  no  tube. 
Lips  fuU.  Pectorals  short ;  vertical  Uns  confluent  around  the  tail,  the 
dorsal  beginning  not  far  behind  pectorals  ;  vent  in  front  of  anal,  near 
middle  of  body.  One  species  known,  probably  the  type  of  a  distinct 
family,    {^t/xo^y  pug-nosed;  fy^^eXu-:,  eel.) 

5§9«  S.  parasiticos  Gill. 

Bark  brown,  nearly  plain.  Eye  rather  large,  anterior,  but  behind  the 
angle  of  the  mouth,  scarcely  shorter  than  the  snout.  Head  \  length  of 
tnink ;  about  ^  distance  from  snout  to  origin  of  dorsal ;  width  of  gill 
slit  equaling  diameter  of  orbit;  interorbital  space  nearly  half  length  of 
head.  Vent  not  much  in  advance  of  middle  of  body.  Dorsal  begin- 
ning just  behind  tips  of  pectorals;  fins  rather  low.  Off-shore  banks, 
south  of  Newfoundland;  abundant.  Individuals  have  been  found  bur- 
rowing in  the  flesh  of  the  halibut. 

(Gill,  MS.  in  Goode  &  Bean,  BoU.  Essex  Inst,  xi,  27, 1876.) 
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Family  LIV.— SYNAPHOBRANCHID^. 

{The  Synaphobranchoid  Eels.) 

Body  eel-shaped,  covered  with  linear,  imbedded  scales  placed  at  right 
angles,  as  in  Anguilla.  Lateral  line  present.  Head  long  and  pointed, 
the  snout  produced.  Mouth  very  long,  the  eye  being  over  the  middle  of 
its  cleft.  Jaws  about  equal ;  teeth  small,  sharp,  in  a  broad  band  in  each 
jaw,  becoming  a  single  series  anteriorly;  those  of  inner  series  in  upper 
jaw  and  of  outer  series  in  mandible  somewhat  enlarged;  vomerine  teeth 
in  a  narrow  band  anteriorly.  Gill-openings  inferior,  horizontal,  close 
together,  convergent  forward,  somewhat  confluent  at  the  surface,  but 
separated  by  a  considerable  isthmus  within.  Tongue  long,  free  only  at 
the  sides.  Kostrils  large,  the  anterior  with  a  short  tube,  the  posterior 
before  the  lower  part  of  the  eye.  Pectoral  well  developed ;  dorsal  low, 
beginning  behind  vent;  anal  longer  than  dorsal,  rather  high,  its  rays 
slender,  branched,  not  imbedded  in  the  skin;  vertical  fins  confluent 
around  the  tail.  Vent  near  the  anterior  fourth  of  body.  Muscular  and 
osseous  systems  well  developed.  Stomach  very  distensible.  Deep-sea 
fishes;  a  single  genus  with  4  species  known. 

(MurcenidcBf  group  Sifttaphobranchina  Giinther,  yiii,  22-23.) 

176.— SYNAPHOBRANCHUS  Johnson. 

(Johnson,  Proc.  Zool.  Soc.  London,  1862,  169:  type  SynapKobranckus  kaupii  Johnsons 
MuramCa  pinnaia  Gronow.) 

Characters  of  the  genus  included  above.  {(Tuvd<p7j<;y  joined;  Ppayxot;^ 
gills.) 

590.  S.  pinnatus  (Gronow)  Gttnther. 

Uniform  brown,  rather  darker  below ;  the  vertical  fins  darker  behind, 
light-edged  anteriorly;  inside  of  mouth  blue-black ;  gill-openings  dark. 
Jaws  subequal  in  length,  sometimes  the  lower,  sometimes  the  upper  the 
longer;  the  upper  with  a  projecting  fleshy  tip;  maxillary  reaching  to 
opposite  gill-openings,  which  are  rather  longer  than  the  large  eye. 
Head  3^  in  distance  from  snout  to  dorsal,  2|  in  distance  to  anal,  8§  in 
length.  Eye  broader  than  interorbital  space,  rather  nearer  tip  of  snout 
than  end  of  maxillary.  Pectoral  slender,  longer  than  snout.  New- 
foundland to  Madeira,  "a  common  resident  of  the  deep  waters  of  the 
off-shore  banks  in  200  to  300  fathoms,  where  individuals  are  often  taken 
on  the  fishermen's  trawl  lines." 

{MuroBna  pinnaia  Gronow,  Syst.  Ich.  ed.  Gray,  1854, 19;  GUnther,  viii,  22;  Goode  ^ 
Bean,  Bull.  Essex  Inst,  xi,  1879,  26.) 
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Family  LV.— SACCOPHARYNGID^. 

{The  Oulpers.) 

Muscular  system  very  feebly  developed,  with  the  bones  very  thin,  soft, 
and  wanting  in  inorganic  matter,  connected  by  a  lax,  easily  torn  fibroas 
tissue.  Head  and  gape  enormous.  Snout  very  short,  pointed,  flexible, 
like  an  appendage  overlapping  the  gape.  Eye  small.  Maxillary  and 
mandibulary  bones  very  thin,  slender,  arched,  armed  with  one  or  two 
series  of  long,  slender,  curved,  widely-set  teeth,  their  points  being 
directed  inwards ;  palate  toothless.  Gill-openings  wide,  at  some  dis- 
tance from  the  head,  at  the  lower  part  of  the  sides;  gills  very  narrow, 
free,  and  exposed.  Trunk  of  moderate  length.  Stomach  distensible  in 
an  extraordinary  degree.  Vent  at  the  end  of  the  trunk.  Tail  band- 
like, exceedingly  long,  tapering  into  a  very  fine  filament.  Pectoral 
present,  small.  Dorsal  and  anal  fins  rudimentary,  the  former  smaller 
than  the  latter,  and  indicated  by  a  groove  bordered  by  a  whitish  line  on 
each  side,  and  commencing  at  a  short  distance  behind  the  head;  a  short 
fine  ray  occasionally  visible  towards  the  end  of  the  trunk.  Anal  rays 
distinct,  commencing  behind  the  vent,  and  visible  for  some  distance. 
One  species  known,  from  the  North  Atlantic. 

{Murcmidat,  group  Saccopharyngina  Giinther,  viii,  22.) 

177.-SA€€OPHAB¥lVX  Mitchill. 
(Mitchill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1, 1824, 82:  type  Saccopharynx  flagellum  Mitch.) 

Characters  of  the  genus  included  above.  (Latin,  taccuSj  sack; 
pharynx^  pharynx.) 

591.  S.  flagrellum  Mitch. 

Uniform  deep  black.  Three  specimens  have  been  found  floating  in  the 
North  Atlantic,  with  their  stomachs  much  distended,  they  having  swal- 
lowed some  other  fish,  the  weight  of  which  many  times  exceeded  their 
own.    {GUnther.) 

(Mitchill,  Ann.  Lye.  Nat.  Hist.  N.  T.  i,  1824,  82;  GUnther,  viii,  22:  Ophiognathut 
ampullaceus  Harwood,  Phil.  Trans.  1827,  277.) 

Family  LVI  (a).— NEMICHTHYID^. 

{The  Snipe-Eels.) 

Body  excessively  slender,  not  strongly  compressed,  deepest  near  the 
middle,  tapering  backward  to  the  long  and  very  slender  filament  like 
tail,  and  forward  to  a  very  long  and  slender  neck,  which  is  abruptly 
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enlarged  at  the  occipital  region.  T^o  scales.  Lateral  line  obsolete. 
Head  resembling  that  of  Belone^  the  head  proper  small,  short,  and  rather 
broad,  with  flat  top  and  vertical  sides.  Nostrils  large  close  together  in 
front  of  the  eye,  without  tube  or  flap.  Jaws  excessively  prolonged, 
almost  needle-like,  the  upper  the  longer  and  somewhat  recurved.  Teeth 
in  both  jaws  small,  very  numerous,  close-set,  retrorse.  Gill-openings 
rather  large,  running  downward  and  forward,  separated  by  a  narrow 
isthmus.  Pectorals  well  developed.  Yent  close  behind  pectorals,  the 
abdominal  cavity  extending  far  behind  it.  Anal  flu  beginning  near  the 
vent,  higher  than  the  dorsal,  becoming  obsolete  on  the  caudal  filament. 
Dorsal  beginning  close  behind  occiput,  its  anterior  rays  soft,  succeeded 
by  a  long  series  of  very  low  spines,  which  are  slightly  connected  by 
membrane,  their  height  rather  less  than  the  length  of  the  interspaces ; 
on  the  tail,  the  spines  again  give  place  to  soft  rays.  The  soft  rays  of 
the  fins  are  connected  by  thin  membrane  instead  of  being  imbedded  in 
thick  skin,  as  in  eels  generally.  Color  translucent,  the  lower  parts 
dark,  the  back  pale.  Stomach  not  distensible.  Muscular  and  osseous 
systems  well  developed.  Abdominal  cavity  extending  far  behind  the 
vent.  One  genus  known,  with  three  species ;  singular  inhabitants  of 
the  deep  seas.  The  position  of  this  family  among  the  Apodes  is  perhaps 
open  to  question.  A  second  genus,  Cyema  Gthr.,  with  shorter,  soft  body, 
posterior  vent,  and  shorter  vertical  tins  surrounding  the  tail,  perhaps 
belongs  to  this  family. 

(MurcmidcBf  group  Xemichthyina  GUnther,  viii,  21.) 

17§.— NEmiCHTHFS  RichardsoD. 
{Leptorhynchus  Lowe:  Belonopsis  BT&ndt,) 
(Richardson,  Voyage  Samarang,  1848,  10:  type  Nemichthya  ecolcpaceus  Rich.) 
Characters  of  the  genus  included  above,    (v^^a,  thread;  ix^uqy  fish.) 

599.  IV.  scolopaceus  Rich. 

Head  comparatively  stout,  its  depth  one-seventh  its  greatest  length. 
Eye  moderate,  less  than  one-third  the  length  of  the  head  without  snout 
Length  of  pectoral  fins  slightly  less  than  height  of  the  anal,  which  is 
less  than  the  height  of  the  body  and  rather  more  than  the  greatest  depth 
of  the  head.  Pale  above,  belly  and  anal  fin  blackish,  the  color  not 
abruptly  changing,  the  back  somewhat  speckled.  L.  36  inches.  At- 
lantic Ocean,  in  deep  water,;  many  specimens  lately  taken  with  the 
beam-trawl  oflf  the  New  England  coast. 

(Richardson,  Voyage  Samarang,  10;  Glinther,  viii,  21:  Leptorhynchus  leuchtenhergi 
Jjowe  =  Belon&psis  leuchtenbergi  Brandt,  M^m.  Ac.  St.  Petersb.  Sav.  Strang.  1854, 
171-174.) 
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593.  IV.  avocetta  Jordan  &  Gilbert. 

Head  slenderer,  its  depth  one-ninth  its  greatest  length.  Eye  large, 
one-third  the  head,  without  snout.  Length  of  pectoral  scarcely  greater 
than  height  of  anal,  which  is  scarcely  less  than  the  greatest  depth  of 
the  body,  and  more  than  the  greatest  depth  of  the  head.  Translucent; 
belly  with  close-set  dark  spots,  its  lower  edge  and  annl  fin  black,  the 
back  abruptly  white  and  unspotted.  L.  22  inches.  Head  10;  depth  oS; 
depth  of  anal  64  in  length  of  body.  Puget's  Sound;  one  example 
known,  differing  in  some  slight  respects  from  all  Atlantic  specimens 
examined. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,409.) 

Subclass  PHYSOCLISTI. 

{The  Physoclistom  Fishes.) 
Air-bladder,  if  present,  without  pneumatic  duct,  in  the  adult.  Parietal 
bones  separated  by  the  supraoccipital.  Ventral  fins  usually  thoracic  or 
jugular,  normally  with  1  spine  and  5  soft  rays.  Pectoral  fin  normally 
inserted  high,  with  vertical  base.  Vertical  fins  usually  with  spines. 
P^maxillaries  normally  forming  the  entire  border  of  the  upper  jaw. 
Tail  homocercal.    (^a<ro<;,  bladder;  xXe{ff7d<;j  closed.) 

ANALYSIS  OF  THE  ORDER  OP  PHYSOCLISTI. 

a.  Scapula  suspended  to  the  anterior  vertebrte ;  maxillary  distinct ;  superior  bran- 
cliihyaU  and  pharyngeals  present ;  inferior  pharyngeals  not  united ;  no 
interclavicles ;  body  elongate ;  ventral  fins  abdominal  or  wanting. 

Opisthomi,  p. 
aa.  Scapula  suspended  to  the  cranium  by  a  post-temporal. 
h.  Lower  pharyngeals  co-ossified;   fins  without  spines;  ventral  fins  abdominal; 
third  and  fourth  superior  pharyngeals  much  enlarged. 

Synentognathi,  Q. 

hh.  Lower  pharyngeals  separate  (or  if  united,  fins  with  spines  and  ventrals  thoracic). 

c.  Gills  tufted ;  superior  branchihyals  and  pharyngeals  and  basal  branchihyals 

wanting;  ventrals,  if  present,  abdominal LoPHOBRANCHn,  R. 

00.  Gills  pectinate. 
d.  Superior  branchihyals  and  pharyngeals  reduced  in  number ;  ventrals  abdom- 
inal   Hemibranchii,  S. 

dd.  Superior  branchihyals  and  phaiy  ngeals  normally  developed ;  ventrals  mostly 
thoracic  or  Jugular. 
€,  Bones  of  the  jaws  not  united. 
/.  Pectoral  fins  not  pediculate,  the  gill-openings  in  front  of  them. 

g.  Cranium  normal w Acanthopteri,  T. 

gg.  Cranium  anteriorly  twisted ;  both  eyes  on  the  same  side  of  the  head. 

Heterosomata,  U. 
ff.  Pectoral  fins  pediculate,  their  basal  bones  reduced  in  number  and  elon- 
gate ;  gill-openings  in  the  axils Pediculati,  V. 

ee.  Bones  of  the  jaws  co-ossified ;  the  dentary  with  the  articular,  and  the  pre- 
maxillaries  with  the  maxillarles •....Plectognathi,  W. 
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Order  R-OPISTHOMI. 

(The  t^j^iny  Eels.) 

ScapuLar  arch  suspended  to  the  anterior  vertebrsB.  Superior  pharyn- 
geals and  branchihyals  ossified,  the  third  pharyngeal  a  little  larger, 
the  fourth  small.  Three  basal  branchihyals;  inferior  pharyngeals 
distinct;  maxillary  bone  distinct;  supraoceipital  separating  parietals; 
no  interclavicles ;  symplectic  present;  prjecoracoid  wanting;  parietals 
separated  by  the  supraoceipital ;  air-bladder,  if  present,  without  pneu- 
matic duct ;  dorsal  with  spines ;  ventrals,  if  present,  abdominal.  The 
fishes  of  this  order  diflfer  from-  other  Physoclisti  and  agree  with  the 
Eels  in  having  the  scapular  arch  free  from  the  cranium  and  attached 
to  the  anterior  vertebrae.  Two  families  are  known.  {STTi^rdrj,  backward; 
c^/ioc,  shoulder.) 

ANALYSIS  OF  FAMILIES  OF  OPI8THOMI. 

a.  Ventral  fins  wanting;  dorsal  fin  with  the  soft  portion  well  developed. 

Mastacembelid^,  56  (&). 
aa.  Ventral  fins  abdominal,  of  nnmeroos  spines  and  soft  rays ;  soft  portion  of  the  dor- 
sal fin  obsolete : NOTACANTHIDiE,  56  (c). 

Family  LVI  (6).— MASTACEMBELID^. 

{The  Spiny  Eels.) 

Body  elongate,  eel-like,  naked  or  covered  with  very  small  scales. 
Mouth  oblique,  of  moderate  size,  either  the  snout  or  the  chin  being 
produced  in  a  fleshy  appendage  5  lower  jaw  little  movable  5  upper  jaw 
not  protractile.  Teeth  small.  Gill-openings  restricted  to  the  region 
below  the  convexity  of  the  operculum,  the  upper  part  of  the  oper- 
culum being  covered  by  the  skin  of  the  scapular  region ;  gill-mem- 
branes free  from  the  isthmus  5  gills  4,  a  slit  behind  the  fourth.  Pseu- 
dobranchiae  small  or  obsolete.  Tail  isocercal.  Dorsal  fin  very  long, 
the  anterior  part  composed  of  low,  fi*ee  spines,  the  posterior  of  soft 
rays;  anal  fin  with  or  without  spines 5  caudal  fin  separate  or  not. 
Ventral  fins  wanting;  pectorals  small.  Air-bladder  present.  Bran- 
chiostegals  6;  pyloric  coBca  2  (in  Mastacembelus).  Fishes  of  the  fresh 
waters  of  the  East  Indies.  Genera  2;  species  about  14.  We  follow 
Dr.  Bean  in  attaching  provisionally  to  this  family  a  singular  fish  from 
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tho  ^orth.  Pacific,  the  osteology  of  which  is  unknowii,  and  which  may 
really  belong  to  the  AcantJu)pteri. 

(McutacembelidcB  GUnther,  iii,  539-54*3.) 

a.  Scales  none  or  rudimentary;  body  very  elongate,  tapering  backward  to  a  point. 
(PtUichthtfinw,) 
h.  Lower  jaw  with  a  projecting. fleshy  appendage  at  tip;  gill-membranes  broadly 
united Ptilichthys,  179. 

179.-PTILICHTHrS  Bean. 
(Bean,  Proc.  U.  S.  Nat.  Mas.  iv,  1881;  type  FHlichthifs  goodei  Bean.) 

Body  extremely  elongate,  serpentiform,  little  compressed,  the  tail 
tapering  to  a  point  Skin  naked,  or  with  a  few  thin,  loose,  scattered 
scales;  no  lateral  line.  Head  unarmed,  rather  smaUj  upper  jaw  not 
protractile;  snout  short;  mouth  oblique;  lower  jaw  projecting  consid- 
erably beyond  the  upper,  with  a  protruding  fleshy  appendage  at  tip. 
Maxillary  reaching  the  front  of  eye.  Mandible  little  movable.  Both 
jaws  with  fine,  close-set,  sharp  teeth,  in  one  row,  the  posterior  teeth  a 
little  the  largest;  no  evident  teeth  on  vomer  or  palatines.  Gill-open- 
ings restricted  to  below  the  most  convex  part  of  the  opercle ;  the  mem- 
branes broadly  united  below,  free  from  the  isthmus.  Gills  4,  a  slit 
behind  the  fourth.  Pseudobranchiae  very  small,  almost  obsolete.  Gill- 
rakers  short  and  stout.  Pectorals  short;  ventrals  wanting;  dorsal 
beginning  close  behind  the  nape;  the  anterior  portion  for  about  half 
the  length  of  the  body  composed  of  very  low,  stiff,  free  spines,  hooked 
backwards,  the  posterior  portion  higher,  of  slender  soft  rays  connected 
by  thin  membrane.  No  caudal  fin,  the  tip  of  the  tail  free.  Anal  sim- 
ilar to  the  soft  dorsal,  without  spines.  Vent  at  considerable  distance 
fipom  the  head.  North  Pacific.  (ttt/Aov,  quill ;  ix^o<;  fish.) 
594.  P.  ff oodet  Bean. 

Orange  or  yellowish,  the  body  with  a  blackish  longitudinal  stripe,  the 
anal  darker  in  color  than  the  dorsal.  Eye  rather  large,  as  long  as  snout, 
5  in  head ;  cheeks  and  opercles  long;  pectoral  fin  half  as  long  as  the 
head;  soft  dorsal  and  anal  deeper  than  the  body  posteriorly,  the  anal 
a  little  lower  than  the  dorsal  Vent  near  the  end  of  the  anterior  third 
of  the  body ;  distance  from  the  vent  to  the  beginning  of  the  soft  dorsal 
3J  times  the  length  of  the  head ;  length  of  head  twice  ita  greatest  depth, 
5]^  in  the  distance  to  the  vent;  appendage  of  mandible  half  as  long 
as  eye ;  firee  tip  of  caudal  two-thirds  eye.  Dorsal  spines  90 ;  soft  rays 
of  dorsal  145 ;  of  anal  about  185 ;  P.  12.  L.^  about  12  inches.  Aleutian 
Islands. 

(Boan,  Proc  U.  S.  Nat.  Mas.  1y,  1881.) 
BulL  Kat.  Mas.  :So.  16 ^24 
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Family  LVI  (c).— NOTACANTHID^. 

(The  Notacanthid  Fishes.) 

Body  elongate,  somewhat  compressed,  covered  with  very  small  scales ; 
head  scaly;  lateral  line  present.  Head  short,  the  snout  protruding 
beyond  the  mouth,  which  is  of  moderate  size,  horizontal ;  both  jaws  with 
a  series  of  slender,  dose-set  teeth.  Eye  lateral,  rather  small.  Gill- 
openings  wide,  not  restricted  above,  the  membranes  not  united,  free 
from  the  isthmus.  Pseudobranchise  none.  Gillrakers  long,  slender. 
Gills  4,  a  slit  behind  the  fourth.  Dorsal  fin  short,  median,  composed  of 
a  few  very  short  free  spines,  with  sometimes  a  single  soft  ray.  Anal 
fiu  very  long,  moderately  high,  beginning  near  the  middle  of  the  body 
and  extending  along  the  lower  side  of  the  band-like  tail,  confluent  with 
the  small  caudal  5  anteriorly  with  numerous  spines.  Ventrals  abdominal, 
nearly  median,  of  2-4  inarticulate  and  about  8  soft  rays;  the  fins  very 
close  to  each  other,  and  often  completely  united.  Pectorals  short,  placed 
rather  high.  Genera  2,  species  about  6 ;  deep-water  fishes,  found  in 
most  seas. 

(Xotacanthi  Gfinther,  iii,  544.) 

a.  Dorsal  spines  G-12 ;  snoat  without  proboscis Notacaxthus,  180. 

180.~NOTA€ANTHUS  Bloch. 

(Acanthonottis  Bloch :  Campylodon  Fabricius.) 

(Bloch,  Abh.  der  Buhm.  Gesellsch.  1787:  type  Notacanthus  chemnxtzi  Bloch  =  ^^oantAo- 
notM  nasus  Bloch,  Ausliindlsche  Fibche,  xii,  114 :  fide  Gill.) 

Snout  not  produced  into  a  proboscis.  Dorsal  spines  12-16.  Char- 
acters of  the  genus  otherwise  included  above.  {vcDtoc,  back;  axavOcy 
spine.) 

695.  N.  chemnitzi  Bloch. 

Color  plain,  or  with  dusky  bands  on  the  back.  First  spine  of  the  dor- 
sal opposite  the  ventral  fin ;  no  soft  ray  in  the  axil  of  the  last  spine. 
Ventrals  close  together,  and  joined  by  the  internal  border  of  their  mem- 
branes. Pectorals  13  times  in  the  length  of  the  fish;  ventrals  22 
times  in  length.  Head  8  in  length;  depth  12.  B.  8;  D.  X;  A.  XIII, 
116;  0-  8.;  P.  17;  V.  Ill,  8.  Lat.  1.  400.  (Valenciennes.)  Coast  of 
Greenland.  This  or  some  other  closely  related  species  has  been  lately 
taken  in  deep  water  oflf  the  coast  of  !New  England. 

('^  3ratooan(JbM  chemnitzi  Bloch,  Abh.  dor  Bohm.  Gesellsch.  1787  " :  Acanthonotua  naaui 
Bloch,  Ausl.  rische,  xii,  114:  Jcanthofiolus  ffa9u«  Bloch  &  Schneider,  Syst.  Ichth.  390: 
NotaoanjUiua  nasus  Cuv.  &  Val.  viii,  467 :  Xotacanthua  naaus  GUnther,  iii,  54 :  CampylO' 
dm/abrieU  Beinh.  Vidcnsk.  SeLsk.  Afhandl.  1638,  120.) 
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Oedeb  Q-SYNENIOGNATHI. 

(The  Synentognailwus  Fishes.) 

Lower  pharyngeal  bonea  ftilly  united ;  second  and  third  superior  pha- 
ryngeals much  enlarged,  oval,  not  articulated  to  the  cranium,  sending 
processes  forwards  5  the  fourth  wanting.  Ventral  fins  abdominal,  without 
spine,  the  rays  more  than  5.  Scapula  suspended  to  the  cranium  by  a 
post-temporal  bone,  which  is  slender  and  furcate.  Parietal  bone  much 
reduced.  Supraclavicle  not  distinct ;  no  interclavicle.  Basis  of  cranium 
double  in  front,  but  without  muscular  tube.  Fins  without  spines.  Air- 
bladder  usually  large,  without  pneumatic  duct.  This  order  includes 
only  the  family  of  Scomberesocidce^  and  marks  the  transition  from  the 
PhysoHtomi  to  the  Acanthopteri.  Its  relations  with  the  Haplomi  are  very 
intimate.    (<yw,  together;  evroc,  within;  ^va^cKj,  jaw.) 

(Phyaostami  pt.  family  Soombereaocidcd  Giinther,  vi,  233-29d.) 

Family  LVIL— SCOMBERESOCIDJE. 

(The  Oar-fishes  and  Flying  fishes.) 

Body  oblong  or  elongate,  covered  with  cycloid  scales,  which  are  usu- 
ally deciduous.  Lateral  line  running  very  low,  along  the  sides  of  the. 
belly.  Head  more  or  less  scaly,  usually  with  vertical  sides.  Mouth 
various,  the  jaws  being  often  prolonged  into  a  beak.  Premaxillaries  not 
protractile,  hinged  at  base  mesially;  margin  of  the  upper  jaw  chiefly 
formed  by  the  premaxillaries ;  the  short  maxillaries  often  entering  the 
lateral  margin ;  maxillary  often  anchyclosed  with  the  premaxillary ;  its 
edge  slipping  under  the  front  of  the  preorbital.  Dentition  various. 
Dorsal  fin  without  spines,  inserted  on  the  posterior  part  of  the  body, 
opposite  the  anal  and  usually  similar  to  it.  Ventrals  abdominal,  of  sev- 
eral soft  rays,  usually  inserted  posteriorly.  No  adipose  fin.  Pectoral 
fin  inserted  high,  sometimes  used  as  an  organ  of  flight.  Caudal  fin 
usually  forked,  the  lower  lobe  the  longer.  Vent  close  in  front  of  anal. 
Nostrils  large,  double,  near  the  eye.  Lower  pharyngeals  ftdly  united. 
Gill-membranes  not  united,  fi*ee  from  the  isthmus.  PseudobranchisB 
hidden,  glandular.  Gill-rakers  various.  Gills  4,  a  slit  behind  the 
fourth.  Air-bladder  usually  large,  sometimes  cellular.  Intestinal  canal 
usually  simple,  without  coeca.     Gamivorous.     One  genus  (Zenarohop- 
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terus)  viviparous,  the  other  oviparous.    Genera  about  8,  species  ICO; 
abounding  in  all  warm  seas,  some  of  them  entering  firesh  waters. 

{Sooif^bereaoddcB  Gtinther,  vi,  233-298.) 

**  Jaws  with  sharp,  wide-set  teeth;  both  Jaws  prolonged,  forming  a  beak;  finlets 
none.    (Belonina,) 

a,  GiU-rakers  none ;  no  teeth  on  vomer  or  palatines Tyix>suru3,  181. 

*•  Jaws  with  very  small  teeth,  or  none. 

h.  Maxillary  anchylosed  to  premaxillary. 
c  Both  jaws  more  or  less  prolonged ;  dorsal  and  anal  with  finlets.    (Scomhere- 

BOOinCB,) SCOMBEBESOX,    182. 

00.  Lower  jaw  only  produced ;  no  finlets.    (Hemirhamphina,) 
d.  Anal  fin  of  the  male  not  modified ;  species  oviparous. 

Hemirhamphus,  183. 
bb.  Maxillary  separate  from  premaxillary;  neither  jaw  produced;  no  finlets; 
pectoral  fins  elongate.    (ExoocetimB,) 
e,  Ventrals  anteriorly  placed,  not  reaching  to  the  anal.HALOCTPSELUS,  184. 
00.  Ventrals  posteriorly  placed,  reaching  past  front  of  anal. 

/.  Chin  without  barbel Excccetus,  185. 

ff.  Chin  with  one  or  two  barbels  or  fleshy  appendages. Ctpselurus,  186. 

l§l.-TTLOSUBUS  Cocco. 

(Cocco,  Lettere  in  Giomale  Sci.  Let.   Sicilia,  xvii,  18:   type  Tylomnu^  cantraini 
Cocco  =iEBOx  imperialis  Raf.) 

Body  elongate,  very  slender,  not  much  compressed.  Both  jaws  pro- 
longed into  a  beak,  the  lower  jaw  somewhat  the  longer,  much  the  longer 
in  young  fishes,  the  very  young  resembling  Hemirhamphus.  Both  jaws 
armed  with  a  band  of  small,  sharp  teeth,  besides  which  is  a  series  of 
longer,  wide-set,  sharp,  conical,  unequal  teeth.  No  teeth  on  vomer  or 
palatines.  Maxillaries  grown  fast  to  premaxiUaries.  Scales  small,  de- 
ciduous. Lateral  line  running  along  the  side  of  the  belly,  becoming 
median  on  the  tail.  No  finlets.  Dorsal  fin  usually  elevated  anteriorly. 
Caudal  fin  short,  truncate  or  forked.  Pectorals  and  ventrals  small,  the 
latter  inserted  behind  the  middle  of  the  body.  Gill-rakers  obsolete.  Air- 
bladder  present.  Ovary  single.  Bones  usually  green.  Size  compara- 
tively large.  Species  numerous.  Voracious  fishes,  found  in  most  seas. 
This  genus  diflfers  flx)m  BeJone]  {BeUme  vulgaris  Cuvier)  in  the  absence 
of  gill-rakers  and  vomerine  teeth.    (roXo^y  callous;  odpdj  tail;  in  allusion 

•  We  are  informed  by  Dr.  Vinciguerra,  of  Genoa,  that  the  gill-rakers  are  obsolete 
in  Tyhtunu  imperialiSf  as  in  all  the  American  species  formerly  referred  to  Belone, 

t  Cuvier,  R^gne  Anim.  ii,  1817 :  type  Esox  belone  L.  =  Belong  vulgaris  Flemiug. 
{peXovrjy  an  ancient  name  of  some  fish  whose  '* belly  splits  to  allow  the  escape  of  the 
eggs,  the  wound  afterwards  healing,"  doubtless  Syngnathus;  fiiXoiy  a  dart.) 
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to  the  candal  keel^  on  which  the  genus  was  originally  based,  a  character 
of  little  importance.) 

a.  Caudal  pednncle  not  keeled. 

h.  Posterior  rays  of  the  dorsal  prolonged,  longer  than  the  anterior  rays. 

596.  T.  hians  (C.  <&  Y.)  J.  <&  G. 

Olive  green  above,  silvery  below,  sides  with  a  row  of  obscure  dusky 
blotches  in  the  young  5  posterior  portion  of  dorsal  fin  black.  Snout  a 
third  longer  than  the  rest  of  the  head.  Maxillary  hidden  by  the  pre- 
orbital.  Dorsal  beginning  opposite  front  of  anaJ,  its  posterior  rays  much 
elevated,  their  tips  reaching  beyond  base  of  caudal.  Anal  fin  slightly 
falcate,  the  last  rays  very  low.  Tail  compressed,  deeper  than  broad. 
Head  3  in  length.  D.  26 ;  A.  27.  Virginia  to  the  West  Indies  and  the 
west  coast  of  Mexico,  occasional  on  our  coast. 

(Belone  hians  Cuvier  &  Valenciennes,  xviii,  432:  BeUme  hians  Giinther,  vi,  248.) 

bb.  Middle  and  posterior  rays  of  dorsal  short,  snbeqnal. 
0.  Dorsal  and  anal  long,  each  with  more  than  20  rays. 

«597.  T.  latimanus  (Poey)  J.  <&  G. 

Green  above,  white  below.    Head  and  body  elongate.    Eye  lOJ  in 

head.    Beak  twice  as  long  as  the  rest  of  the  head.    Pectoral  rather 

long  and  pointed,  broader  and  shorter  than  in  T.  Umgirostris.    Bones 

not  green.    Caudal  forked.     B.  24;  D.  24;  A.  25.    Cuba;  occasional 

on  our  Atlantic  coast.    (Buzzard's  Bay;  Ooode.) 

(Belane  laUmana  Poey,  Mem.  Cnba,  ii,  292,  1860:  BeUme  latimanua  GUnther,  vi.  249: 
Belone  latimana  Goode,  Proc.  U.  S.  Nat.  Mus.  1878,  6.) 

ec.  Dorsal  and  anal  shorter,  each  with  less  than  20  rays, 
d.  Tail  compressed,  deeper  than  broad. 

59§.  T.  notatus  (Poey)  J.  <&  G. 

Green  above,  yellow  below;  vertical  fins  bluish,  their  tips  tinged 
with  orange.  Free  portion  of  tail  compressed,  deeper  than  broad. 
Head  flat  above,  with  deep  scaly  median  groove.  Superciliary  region 
striated.  Base  of  prdmaxillaries  depressed;  maxillary  hidden  by  the 
preorbital.  Teeth  moderate,  wide-set;  no  vomerine  teeth.  Eye  less 
than  interorbital  space,  f  the  postorbital  part  of  head.  Body  broad, 
subcylindrical.  Pectoral  as  long  as  postorbital  part  of  head ;  ventrals 
very  small;  anal  scaly  at  base;  caudal  slightly  emarginate.  Scales 
rather  large.  Head  2 J.  D.  13;  A.  14.  (OUnther.)  West  Indies,  north 
to  West  Florida. 

(Belone  notata  Poey,  Mem.  Cuba,  ii,  293, 1860:  Belone  notata  Giinther,  vi,248:  Belone 
notata  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mns.  1879,  151.) 

dd.  Tail  depressed,  broader  than  deep. 
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599.  T.lonfflrostris(Mitohill)  J.&Q.~Gar-^%;  BilUJhh,'  NeedU-JUK 

Olive  green  above,  silvery  below;  a  silvery  lateral  stripe;  a  dark 
spot  above  root  of  pectoral;  fius  nearly  plain.  Free  portion  of  tail 
moderately  depressed,  not  keeled.  Head  long,  flat  above,  with  a 
broad,  rather  shallow,  scaly  median  groove.  Top  of  head  not  rugose, 
usually  faintly  striate.  Maxillary  rather  more  than  half  hidden  by  the 
preorbital.  Teeth  moderate;  no  vomerine  teeth.  Gill-rakers  obsolete. 
Body  subcylindrical,  its  depth  less  than  the  length  of  the  pectoral, 
which  is  about  equal  to  the  postorbital  part  of  the  head.  Ventrals  a 
little  nearer  the  head  than  the  caudal ;  dorsal  and  anal  somewhat  fal- 
cate; caudal  flu  truncate,  or  slightly  emarginate.  Scales  thin  and 
small,  deciduous.  Head  2§;  snout  4.  D.  15;  A.  18.  L.  4  feet.  Maine 
to  Brazil;  very  abundant  on  our  Atlantic  coast.  It  often  ascends  rivers 
far  above  tide- water. 

{E$ox  longirostrU  Mitch.  Amer.  Month.  Mag.  ii,  322,  1817 :  Belone  trunoata  Le  Saeor, 
Joum.  Acad.  Nat.  8ci.Phila.ii,  126, 1821:  Belone  tn*fioato  GUnther,  vi,  244 :  Belone  •oru- 
iaior  Qrd.  U.  8.  Mex.  Boand.  Sarv.  Ichth.  30.) 

aa,  Caadal  peduncle  keeled. 

600.  T.  exiUs  (Ord.)  J.  <&  G.^-Needle-fish. 

Translucent  green,  silvery  below;  an  olivaceous  vertebral  streak  and 
a  bluish  lateral  band;  flns  plain.  Body  very  slender;  head  long.  Bye 
more  than  a  third  of  the  postorbital  region.  Maxillary  not  neaiiy  all 
bidden  by  the  narrow  preorbital.  Top  of  head  flattish,  with  a  broad 
scaly  groove.  Pectoral  fln  shorter  than  postorbital  part  of  head,  its 
length  more  than  greatest  depth  of  body;  ventrals  short,  a  little  nearer 
head  than  caudal;  dorsal  and  anal  falcate,  rather  low,  the  anal  begin- 
ning before  dorsal  and  ending  in  front  of  its  last  ray;  caudal  fin 
unequally  lunate.  Scales  very  small  and  thin.  Head  3J.  D.  15;  A. 
17.  L.  3  feet.  Coast  of  California,  from  Point  Concepcion  southward; 
abundant. 

(BeUme  exilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 149 :  Belone  exilie  Giraid,  U.  S. 
Pao.  R.  R,  Surv.  Fish.  158:  Belone  exilis  Glinther,  vi,  238.) 

1§9.— SCOIUBEBESOX  Lac^p^de. 

Sauries. 

(Say He  Bafinesqne:  Orammioonohu  Costa.) 

(Lac^p^e,  Hist.  Nat.  Poiss.  v,  344, 1803:  type  Soomhereeox  camperi  ljhc.=:E9ox  taurus 
Walb.) 
Body  elongate,  compressed,  covered  with  small,  thin,  deciduous  scales. 
Jaws  more  or  less  prolonged,  sometimes  forming  a  beak,  provided 
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with  very  feeble  teeth;  lower  jaw  the  longer.  Maxillaries  joined  to 
premaxillaries.  Pectorals  and  ventrals  small;  dorsal  small,  opposite 
anal ;  last  4-6  rays  of  dorsal  and  anal  detached,  forming  finlets.  No 
pyloric  coeca.  Air- bladder  large.  Gill-rakers  numerous,  long  and  slen- 
der. Size  rather  small.  Species  2  or  more,  ranging  widely  in  the  open 
sea.    (Scomber;  Esox.) 

a.  Jaws  produced  in  a  beak. 

601*  S.  saurus  (Walb.)  Fleming.— ^dtirsf;  Skipper;  JBiU-JUh, 

Olive  brown  above,  sides  and  below  silvery;  a  distinct  silvery  band 
as  broad  as  the  eye  bounding  the  dark  of  the  back.  Head  broad  above, 
narrowed  below,  tapering  anteriorly  to  the  very  slender  pointed  beak; 
snout  longer  than  the  rest  of  the  head.  Fins  all  small;  caudal  fin 
forked ;  ventrals  midway  between  base  of  caudal  and  front  of  eye. 
Head  3 J  in  length;  depth  9.  D.  9— VI;  A.  12— VI;  Lat  1. 110.  L. 
18  inches.  Atlantic  Ocean;  rather  common  on  both  coasts,  and  found 
in  the  oi>en  seas. 

(£^ox  MiurtM  Walbaom,  Artedl,  Pise,  lii,  93,  1792:  Scomheresox  oamperi  Cuv.  &;  Val. 
xviii,  464:  Soombereaox  ac^ttellatum  Le  Sueur,  Jonrn.  Acad.  Nat.  Sci.  Phila.  ii,  192, 1821; 
Fleming,  Brit.  Anim.  184  ;  GUnther,  vi,  257 :  Soombereaox  storeri  Storer,  Hist.  Fish.  Mass. 
315 :  t  Soombereaox  rondeleH  Giinther,  vi,  257. ) 

aa.  Jaws  scarcely  produced,  not  forming  a  beak. 

609.  S.  breFlrostris  Peters. 

Dark  green  above,  silvery  below;  sides  with  a  lateral  silvery  stripe, 
bounded  above  by  a  dusky  streak;  upper  flns  mostly  dusky;  lower 
pale.  Body  much  elongate,  compressed,  widest  above,  the  abdomen 
and  lower  edge  of  head  trenchant.  Upper  jaw  conical,  not  produced, 
ending  in  a  very  acute  tip;  lower  jaw  slightly  longer,  its  tip  produced 
for  a  very  slight  distance,  and  flexible;  triangular  portion  of  premax- 
illaries as  long  as  broad;  snout  a  little  more  than  half  length  of  rest  of 
head;  interorbital  space  flat;  maxillary  reaching  front  of  orbit.  Teeth 
very  minute,  in  a  single  row  in  each  jaw.  Eye  large,  in  front  of  middle 
of  head.  Pectoral  fin  somewhat  emarginat(»,  J  length  of  head;  ven- 
trals small,  far  back,  slightly  nearer  tip  of  snout  than  tip  of  lower  lobe 
of  caudal;  dorsal  inserted  slightly  behind  front  of  anal;  both  fins  low, 
the  finlets  small;  caudal  widely  forked,  the  lobes  equal.  Scales  small, 
deciduous,  those  on  top  of  head  forming  an  elliptical  patch.  Head  5 J; 
depth  9.  D.  9— -VI;  A.  12— VI;  Lat.  1.  ca.  125.  L.  14  inches.  Coast 
of  California;  rare. 

(Peters,  Monatsberiijht  Akad.  Wiss  Berl.  July,  18G6, 521 :  T  Scombcreeox saira GUmther, 
▼i,258.) 
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1§8.— HfiiniRHAIIIPBIVS  Cnyier. 
HaXf-heaiks. 

(Cnyier,  R^gne  Anim.  ii,  1817 :  type  nemirhimp\u9  o(mmer9<m%  Cuvier.) 

Body  elongate,  compressed,  the  dorsal  oatline  parallel  with  that 
of  the  belly.  Upper  jaw  short;  lower  jaw  prolonged  into  a  slender 
beak,  bordered  with  membrane;  premaxillaries  forming  a  triangular 
plate,  the  teeth  of  which  fit  against  the  toothed  portion  of  the  man- 
dible; maxillaries  joined  to  premaxillaries.  Teeth  feeble,  sometimes 
tricuspid.  Gill-rakers  rather  long.  Head  covered  above  with  large, 
shield-like  scales.  Scales  large,  deciduoas.  TSo  finlets;  caudal  fin 
more  or  less  forked,  the  lower  lobe  the  longer;  dorsal  and  anal  similar, 
not  modified  in  the  males.  Oviparous.  Air-bladder  large.  No  pyloric 
ciBca.  Young  with  the  lower  jaw  short.  Species  numerous,  in  all  warm 
seas,  going  in  large  schools.  Size  comparatively  small.  (^/£c,  half; 
^dfiipo^y  beak.) 

a.  Pectoral  fins  short;  ventrals  moderate.    (Remirhamphus,) 

608*  H.  unlfaseiatus  Ranzaui. 

Greenish,  sides  with  a  well-defined  silvery  band,  narrower  than  the 
eye,  about  as  broad  as  a  scale.  Tip  of  lower  jaw  red.  Lower  jaw  (firom 
end  of  upper  jaw)  4^-5^  in  total  length  from  its  tip  to  base  of  caudal. 
Head  (without  mandible)  4J  in  length  from  tip  of  upper  jaw.  Pre- 
maxillaries broader  than  long.  Eye  about  equal  to  interorbitaJ  space, 
%  postorbital  part  of  head.  Ventrals  nearly  midway  between  eye  and 
base  of  caudal.  Dorsal  and  anal  scaly.  Caudal  moderately  forked,  the 
middle  rays  being  longer  than  the  eye.  Back  not  compressed.  Head 
(with  lower  jaw)  2|-3;  depth  7J.  D.  14;  A.  15;  Lat,  1.  54.  L.  12 
inches.  Cape  Cod  to  Panama  and  Indian  Ocean;  common  on  our 
South  Atlantic  coast. 

(Ranzani,  Nov.  Comm.  Acad.  Sci.  Inst.  Bonon.  1842,  v,  326,  tab.  25;  GUnther,  vi, 
262:  Hemirhamphue  riohardi  Cav.  et  Val.  xix,  26.) 

604.  H.  roHwe  Jordan  &  Gilbert. 

Green,  with  a  silvery  lateral  band,  rather  broader  than  a  scale.  A 
triple  vertebral  streak.  Lower  jaw  dark  reddish  brown.  Lower  jaw 
(firom  tip  of  upper)  4J  in  length  from  its  tip  to  base  of  caudal.  Head 
without  mandible  3f  in  length  from  tip  of  upper  jaw.  Premaxillaries 
about  as  broad  as  long.  Eye  less  than  interorbital  space,  about  half 
postorbital  part  of  head.  Ventrals  rather  nearer  tip  of  caudal  than 
eye,  midway  between  base  of  caudal  and  gill-opening.    Dorsal  and  anal 


Digitized  by  VjOOQIC 


67.    SCOMBEEESOCIDJE — HALOCYPSELUS.  377 

fins  not  scaly.  Caudal  moderately  forked,  the  middle  rays  being  twice 
the  length  of  the  eye.  Pectorals  shorter  than  postorbital  part  of 
head.  Ventrals  a  little  shorter.  Back  broad.  Head  (with  lower 
jaw)  2§.  D.  14;  A.  14;  Lat.  1.  63.  Southern  Califomia,  not  very 
common. 
(Jordan  &  Gilbert,  Proc  U.  S.  Nat.  Mus.  1880,  335.) 

aa.  Pectoral  fins  very  long;  ventrals  very  short ;  body  very  slender.    {Euleptorham' 
phua''  Gill.) 

605*  II«  longrirostris  Cuvler. 

Olivaceous,  sides  silvery.  Body  extremely  slender  and  elongated, 
much  compressed,  almost  band-like.  Back  thin,  subcarinate.  Lower 
jaw  very  slender  and  long,  much  longer  than  the  rest  of  the  head. 
Teeth  very  feeble.  Eye  large,  about  equal  to  snout.  Pectoral  fins 
long  and  slender,  half  as  long  as  mandible,  more  than  one-fourth  the 
length  of  the  rest  of  the  body.  Upper  rays  of  pectorals  broad  and 
compressed.  Ventrals  not  longer  than  eye,  inserted  far  back.  Caudal 
fin  unequally  forked,  the  lower  lobe  the  longer.  Head  6§;  depth  10. 
Mandible  about  3.  D.  22;  A.  19;  V.  6.  L.  18  inches.  Cape  Cod  to 
Indian  Ocean,  in  the  open  sea;  rare  on  our  Atlantic  coast. 

(Cuvier,  R^^e  Anim.;  Gfintlier,  vi,  276:  Qemirhamphus  matrorhynchm  Gilnther,  vi, 
27G:  Eult^torhamphus  longirosiria  Putnam,  Proc.  Bost.  Soc.  Nat.  Hist.  1870,  238.) 

1§4.— HAIiOCTPSEIiUS  Weinland. 

(Weinland,  Proc.  Boat.  Soc.  Nat.  Hist.  1859,  vi,  385:  '^ty^eExoccetuameaogaster  Mitch.") 
This  genus  diflfers  from  Exocodtm  mainly  in  the  anterior  position  and 
small  size  of  the  ventral  fins,  which  terminate  in  advance  of  the  anal 
fin,  and  are  not  used  as  organs  of  flight.  Species  not  very  numerous. 
(aA?,  sea;  xOipsXaq^  a  swallow.) 

606«  H.  evolans  (L.)  Weinl. 

Olivaceous  above,  with  dark  specks;  silvery  below,  with  a  bright  blue 
lustre.  Pectoral  fins  black  above  and  behind,  the  lower  border  whitish. 
Snout  obtuse  and  short,  f  the  diameter  of  the  eye.  Eye  not  large,  4J 
in  head,  less  than  the  width  of  the  broad,  rather  convex,  interorbital 
space.  Distance  from  snout  to  first  ray  of  ventral  about  equal  to  dis- 
tance between  root  of  ventrals  and  last  ray  of  dorsal.  Pectoral  fins 
long,  i  the  length  of  the  body,  reaching  the  root  of  the  caudal ;  second 

*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  131:  type  Eulcpiorhamphua  brecoorti  GiU= 
Memirhamphua  longiroairia  Cuvier.    (evXeTtroS,  very  slender;  pa^<po$,  beak.) 
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ray  of  pectoral  divided,  third  ray  longest  Ventral  fins  not  reaching 
nearly  to  vent.  Dorsal  inserted  a  little  in  advance  of  front  of  anal,  its 
anterior  rays  not  half  so  long  as  the  head ;  20  scales  in  front  of  dorsal 
and  G  between  dorsal  and  lateral  line.  Gill  raiders  long  and  slender. 
Head  4;  depth  5  J.  D.  13  j  A.  13.  Lat.  1.  42  j  Vert.  25  + 19.  In  most 
warm  seas,  not  rare  on  oar  Atlantic  coast,  where  it  spawns  in  summer. 

{Exocmtus  evolans  L.  Syst.  Nat.  i,  521 :  Ejcooxtus  evolans  GUntber,  vi,  2^:  ExocwtM 
evolans  LUtken,  Vidensk.  MeddeL  Naturb.  Foren.  1870,  102;  Weinland,  L  c.) 

607.  H.  obtuslrostris  (GUntber)  J.  &  G. 

Very  similar  to  H.  evolunSy  but  with  the  dorsal  fin  inserted  above  or 

behind  the  first  ray  of  the  anal ;  the  distance  from  the  snout  to  the  first 

ray  of  the  vcntrals  loss  than  the  distance  between  the  root  of  the  ven- 

trals  and  last  ray  of  the  dorsal  j  7  to  8  rows  of  scales  above  the  lateral 

line;  fins  more  distinctly  marked.    D.  13;  A.  13.    Lat.  1. 40.    {LutJcen.) 

Tropical  seas,  north  to  Louisiana. 

(Exocceim  obtueiroatria  GUatber,  vi,  283:  ExoocBtuB  obtrnvrostrU  LUtken,  Vidensk. 
Meddel.  Natarb.  Foren.  1876,  102.) 

1§5  •— EXOCCTIJS  Linnsus. 

Flying  fishes. 

(Artedi;  Linnseus,  Syst.  Nat.:  type  Exocatus  volitans  L.) 

Body  elongate,  broad  above,  somewhat  compressed.  Head  short, 
blunt,  narrowed  below.  Mouth  small.  Jaws  very  short,  about  equal. 
Chin  without  barbel.  Maxillaries  not  joined  to  the  premaxiUaries. 
Teeth  very  feeble  or  wanting.  Eyes  large.  Gill-rakers  moderate. 
Scales  large,  deciduous.  Ko  finlets.  Dorsal  fin  short,  opposite  anal. 
Caudal  widely  forked,  the  lower  lobe  the  longer.  Pectoral  fins  very 
long,  reaching  past  the  beginning  of  the  anal,  and  serving  as  organs  of 
flight,  their  great  size  enabling  these  fishes  to  sustain  themselves  in  the 
air  for  some  time.*  Ventral  fins  large,  posteriorly  inserted,  also  used 
as  organs  of  flight.  Air-bladder  very  large.  No  pyloric  cceca.  Species 
numerous  in  all  warm  seas.  (I^o5z«tro<?,  sleeping  out;  the  ancient  name 
of  these  fishes,  which  were  supposed  to  come  out  on  the  beach  to  sleep 
at  night ) 

*  Tbese  fisbes  are  enabled  to  snstain  tbemselTes  in  tbe  air  for  upwards  of  a  minnte. 
Tbeir  movements  are  exceedingly  rapid.  Tbeir  impnbe,  apparently,  comes  mainly 
from  tbe  strong  tail,  wbicb  bas  a  scalling  motion  in  tbe  water,  by  wbicb  tbey  acquire 
a  great  velocity.  Wben  tbey  first  emerge  from  tbe  water,  tbe  pectorals  are  spread  and 
vibrate  rapidly,  like  tbe  wings  of  an  insect,  and  tbe  ventrals  are  closed.  Tbo  motion 
of  tbe  pectoral  is  simultaneous  witb  tbo  motion  of  tbe  tail,  and  is  probably  caused  by 
tbe  latter.  Wben  tbey  reacb  a  horizontal  position  in  the  air,  the  i>ect orals  and  ven- 
trals are  spread,  and  apparently  used  only  to  retain  the  impulse  previously  received. 
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608.  £•  californien^CoopeT.—Flying'fish;  Volador, 

Steel- blae  above  and  on  both  sides,  belly  abruptly  silvery.  Pectorals 
blackish,  with  the  posterior  edge  paler;  an  obscure  oblique  pale  band 
across  lower  part ;  caudal  plain  dusky ;  ventrals  pale,  partly  dusky ) 
dorsal  rather  pale,  with  a  dusky  blotch  above.  Body  stoutish.  Lower 
jaw  rather  the  longer ;  both  jaws  with  minute  teeth.  Eye  large,  rather 
longer  than  snout,  3  in  head,  nearly  equal  to  the  diameter  of  the  slightly 
concave  interorbital  space.  Pectoral  fin  reaching  past  the  dorsal 
and  falling  just  short  of  the  caudal.  Second  ray  of  pectoral  divided, 
the  third  longest.  Ventrals  about  reaching  middle  of  anal,  their  length 
3 J  in  body,  their  insertion  midway  between  middle  of  opercle  and  base 
of  tail.  Anterior  rays  of  dorsal  half  the  length  of  the  head ;  43  rows  of 
scales  between  occiput  and  dorsal,  7  between  the  dorsal  and  the  lateral 
line.  Head  5;  depth  G;  D.  12;  A.  10;  Lat.  1.  58.  L.  18  inches. 
Southern  California;  very  abundant  in  summer  about  the  Santa  Bar- 
bara Islands. 
(Cooper,  Proc.  CaL  Acad.  Nat.  Sci.  1864,  93;  Giinther,  vi,  295.) 

609*  £•  noveboracensis  MitchiU. 

Dark  bluish  above ;  x>ectorals  blackish,  with  the  lower  edge  pale,  in 
the  young  with  two  black  bars;  ventrals  mesially  blackish,  the  edges  all 
white;  caudal  lobes  mesially  dusky,  the  edges  pale.  Head  short;  snout 
very  blunt,  shorter  than  the  very  large  eye,  which  is  narrower  than  the 
broad,  concave,  interorbital  space.  Pectoral  fins  very  long,  reaching 
past  the  base  of  the  caudal ;  second  ray  of  pectoral  divided ;  ventrals 
reaching  considerably  past  anal ;  their  insertion  midway  between  the 
preopercle  and  the  base  of  the  caudal.  Dorsal  fin  inserted  opposite 
anal.  Head  4§;  depth 6 J.  D.11;A.9.  Lat.  1.42-48.  North  Atlantic; 
not  rare  on  our  coast. 

(MitchiU,  Amer.  Month.  Mag.  ii,  233, 1817;  DeKay,  New  York  Fanna,  Fishes,  230; 
fCav.&Val.  xix,  99.) 

610.  E.  melanums  Cav.  &  VaL 

Bluish  above,  silvery  below,  the  i)ectoi'al  fin  blackish,  except  a  por- 
tion of  its  middle  and  inner  edge;  ventrals  plain  or  nearly  so.  Head 
of  moderate  length,  not  very  blunt,  the  interorbital  space  broad,  wider 
than  the  eye  and  somewhat  concave.  Eye  very  large,  longer  than 
snout,  3  in  head.  Pectoral  fin  1§  in  length,  reaching  past  the  base  of 
the  last  dorsal  ray  and  the  tip  of  the  last  anal  ray.  Yentrals  inserted 
midway  between  the  posterior  edge  of  the  eye  and  the  middle  of  the 
base  of  the  caudal,  their  tips  reaching  nearly  to  the  base  of  the  last 
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anal  ray ;  second  ray  of  pectoral  fin  divided.    Dorsal  fin  low,  its  insertion 

nearly  opposite  fit)nt  of  anal.     Head  4^  depth  6.    D.  11;  A.  9;  scales 

6-52-3.    Korth  Atlantic ;  occasional  on  oar  coast. 

(ff  Cnv.  <&  Val.  Hist.  Nat.  Poiss.  xix,  101 ;  said  to  have  a  black  blotch  on  the  npper 
part  of  the  base  of  the  tail,  recalling  the  coloration  of  species  of  Sargus,  a  feature  not 
noticed  by  us  on  any  of  our  flying-fish.) 

611*  £•  exilieiu  Gmelin. 

Bluish  above,  silvery  below,  sides  with  five  broad,  transverse  bars; 
pectorals  and  ventrals  irregularly  banded  and  blotched  with  blue  and 
black.  Body  very  slender ;  snout  short,  ^  length  of  head.  Dorsal  and 
anal  fins  similar  and  opposite.  Ventrals  inserted  slightly  behind  the 
middle  of  the  body;  pectorals  1%  in  length  of  body;  second  ray  of  pec- 
torals extending  beyond  the  membrane  in  a  spine-like  process.  Ven- 
trals 3  in  length.  Head  6  in  total  length  with  caudal.  D.  12 ;  A.  12. 
Lat.  1.  48.  {Ooode,)  Atlantic  Ocean;  a  small  species,  possibly  the 
young  of  some  other. 

(Gmelin,  Syst.  Nat.  i,  1400,  1788 ;  Giinther,  vi,  291 ;  GJoode,  BuU.  U.  8.  Nat.  Mus.  v, 
64.) 

186.— CTPSEIiVRUS  Swainson. 

Bearded  Flying-fishes. 

(CypHlurus  Swainson,  Classification  of  Fishes,  1839,  296:  typo  Exooostus  nuitaUi  Le 
Sueur.) 

This  genus  differs  &om  ExoccBtus  in  the  presence  of  one  or  more  bar- 
bels or  cutaneous  appendages  of  delicate  texture  on  the  tip  of  the  man- 
dible. The  species  are  all  of  stnall  size,  and  it  is  possible  that  in  some 
of  them  these  appendages  are  lost  with  age.  {xu<fisXo(;y  a  swift  or  swal- 
low; oupdj  tail.) 

619*  €•  furcatas  (Mitch.)  Weinland. 

Barbels  2,  ribbon-like,  usually  little  if  any  longer  than  the  eye.  Eye 
large,  narrower  than  the  broadly,  slightly  concave,  interocular  space. 
Adult  nearly  plain;  young  with  three  broad,  black  bands  across  the 
belly  in  front  of  the  ventrals;  operculum  and  pectorals  mai-bled  with 
black;  lower  caudal  lobe  with  three  blackish  cross  bands;  posterior 
part  of  ventral  and  lower  part  of  anal  black.  Ventrals  and  pectorals 
reaching  past  base  of  caudal ;  ventrals  inserted  nearer  the  root  of  the 
caudal  than  the  snout ;  dorsal  very  high,  higher  than  the  body,  the 
longest  rays  not  reaching  the  caudal.    Anal  not  low.     Head  4  in 
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length,  not  very  short  nor  very  blunt.    D.  13;  A.  9.    Atlantic  Ocean; 

not  very  common  on  our  coasts. 

(Exoccetus  furoaiua  Mitch.  Trans.  Lit.  and  Phil.  Soc.  i,  449, 1815 ;  Exoccsius  furoaitu 
GOnther,  vi,  286:  Exocatus  nuttalH  Lo  Sueur,  Jonrn.  Acad.  Nat.  Sci.  Phila.  1821, 10:  Ex- 
ocoetu8nuttalUiG\int}ieT,yif28Q:  ExoccBtuafuroatus  JjiXtkexif  Videnak.  McddeL  Naturh. 
Fo^n.  1876,  106;  Weinl.  1.  c.) 

618.  €•  comatas  (Mitch.)  Weinland. 

Greenish  above,  paler  below ;  ventrals  somewhat  dusky ;  lower  edge 
of  pectorals  pale.  Body  moderately  elongate ;  head  medium ;  eye  very 
large,  longer  than  snout,  about  3  in  head.  Barbel  very  long,  ribbon- 
like, reaching  in  the  adult  as  far  as  the  base  of  the  ventrals ;  a  small 
similar  barbel,  shorter  than  the  eye,  on  each  side  of  it  at  base.  Pectoral 
fins  reaching  to  last  ray  of  dorsal,  the  third  ray  longest,  the  second  split 
Insertion  of  dorsal  ne>arly  midway  between  ventrals  and  anal ;  ventrals 
slightly  nearer  gill-openings  than  base  of  caudal,  their  tips  nearly  reach- 
ing end  of  anal,  which  is  smaller  than  dorsal ;  caudal  well  forked,  the 
lower  lobe  longest  Head  4;  depth  5§.  D.  12;  A.  9;  Lat  1. 47.  L.  8 
inches.    (LUtken.)    Atlantic  Ocean;  occasional  on  our  coast 

{ExoccDius  oomatus  Mitch.  Trans.  Lit.  and  Phil.  Soc.N.Y.  i,  448:  Exocaetus  comatus 
Gflnther,  vi,  286:  Exoc€bIm  comatm  DeKay,  New  York  Fauna,  Fishes,  231 :  Exoccetua  ap- 
pen^Uculatus  Wood,  Joum.  Acad.  Nat.  Sci.  Phila.  1824,283:  ExooaaUu  oomatus  LUtken, 
Vidensk.  Meddel.  Natur.  Foren.  1876,  106,  tig.  1. 

Oedee  R.-LOPHOBRANCHII. 

{The  Lophohranchs.) 

Gills  tufted,  not  laminated,  composed  of  small  rounded  lobes  attached 
to  the  giU-arches.  Scapula  suspended  to  the  cranium  by  a  post-tem- 
poral. Superior  branchihyals  and  pharyngeals,  and  basal  branchi- 
hyals  wanting  or  not  ossified.  Mouth  very  small,  bounded  above  by 
the  premaxillaries.  Post-temporal  simple,  co-ossified  with  the  cranium ; 
basis  of  the  cranium  simple.  Pectoral  fins  with  elevated  bases.  Inter- 
clavioles  well  developed.  Anterior  vertebrae  modified,  the  diapophyses 
much  expanded.  Air-bladder  simple,  without  air-duct.  Snout  pro- 
duced, bearing  the  small  toothless  mouth  at  the  end.  Oill-covers  re- 
duced to  a  large  simple  plate.  Skin  with  bony  plates.  Muscular 
system  little  developed.  The  families  mentioned  below  have  neither  spi- 
nous dorsal,  nor  ventral  fins;  the  Solenostomatidcs  of  the  Indian  Ocean 
have  all  the  fins  well  developed.    (AcJ^^oc,  crest;  Ppdyxia^  gills.) 

{LophobranoMi  GUnther,  viii,  150-203.) 
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ANALYSIS  OF  THE  FAMILIES  OF  LOPHOBRANCHU. 

a.  No  spiDOQB  dorsal  fin;  no  ventral  fins;  gill-openings  narrow. 

h.  Axis  of  head  in  a  line  with  that  of  the  hody Syxgnathida,  58. 

hh.  Axis  of  the  head  forming  an  angle  with  that  of  the  body..HiPPOCAMPn>A,  59. 

Family  LVIIL— SYNGNATHIDJE. 

TU  Pipe-fishes. 

Body  eloDgate,  very  slender,  covered  with  bony  plates.  Head  slender, 
its  axis  continuous  with  that  of  the  body.  Snout  long,  tube-like,  bear- 
ing the  short  toothless  jaws  at  the  end.  Gill-openings  reduced  to  a 
small  aperture  behind  the  upper  part  of  the  opercle.  Tail  long,  not 
prehensile,  usually  provided  with  a  small  caudal  fin.  Male  fishes  with 
an  Qgg  pouch,  usually  placed  on  the  under  side  of  the  tail,  sometimes 
on  the  abdomen,  and  formed  of  two  folds  of  skin  which  meet  on  the 
median  line.  The  eggs  are  received  into  this  pouch  and  retained  until 
some  time  after  hatching,  when  the  pouch  opens,  permitting  the  young 
to  escape.  Dorsal  fin  single,  nearly  median,  of  soft  rays  only;  pectorals 
present,  small;  ventrals  none;  anal  fin  minute,  usually  present,  (renera 
10  or  more;  species  120.  Small  fishes,  found  in  all  warm  seas,  some- 
times entering  fresh  waters. 

{SyngnathiddB,  group  Syngnathina  GUnther,  viii,  153-193.) 

aHoineral  bones  united  below;  caudal  fin  present;  pectoral  fins  well  developed; 
dorsal  nearly  opposite  the  vent Siphostoma,  187. 

1§7.— SIPHOSTOmA*  Rafinesqne. 
(SyngnaihuB  of  most  recent  authors.) 
(RafinesquCy  Caratteri  di  alcuni  Nuovi  Greneri,  18, 1810:  type  Syngnathua  pdagioui  L.) 
Body  elongate,  very  slender,  six  or  seven  angled,  not  compressed, 
tapering  into  a  very  long  tail;  the  dorsal  keels  of  the  trunk  not  contin- 
uous with  those  of  the  tail.  Head  slender,  tapering  into  a  long  tube- 
like, sub  terete  snout,  which  bears  the  very  short,  toothless  jaws  at  the 
end.  Humeral  bones  firmly  united  with  the  "  breast-ring."  Body  cov- 
ered with  a  series  of  bony,  keeled,  radiated  plates,  arranged  in  linear 
series.  Dorsal  fin  distinct,  rather  short,  opposite  the  vent,  which  is 
near  the  middle  of  the  body;  caudal  fin  present,  rather  small;  anal  fin 

*The  genus  Syngnaihus  of  Linnaeus,  originally  equivalent  to  the  modem  order  of 
Zophohranchiiy  was  first  subdivided  by  Rafiuesque  in  1810.  The  name  Sipho$toma  was 
given  to  S,  pelagioua,  and  its  relatives,  the  Sytignathus  of  late  writers,  that  of  Itpkle 
to  S.  typhle,  the  SiphonosUma  of  late  writers,  while  Syngnathus  was  retained  for  8. 
aquoreus  and  its  relatives,  the  group  now  usnaUy  caUed  Nerophit, 
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minute,  close  behind  vent;  pectorals  developed,  short  and  rather  broad. 
Male  fishes  with  an  egg-pouch  along  the  under  side  of  the  tail,  formed 
by  two  cutaneous  folds,  and  splitting  lengthwise  to  extrude  the  young 
fishes*  Species  numerous,  inhabiting  all  warm  seas;  abounding  in  bays 
among  the  sea-weeds,  and  entering  the  rivers.  The  species  of  this 
genus  are  subject  to  many  variations,  and  their  proper  discrimination 
is  very  difficult.  (<rtf>ov,  tube;  arSjia^  mouth.) 
a.  Breast  ahieldfl  not  covered  by  skin;  l<3^er  jaw  projecting.  {Siphostoma,) 
h,  Atlantic  coast  species. 

614*  S«  Hiscum  (Storer)  J.  &  G. — Common  Pipe-flah, 

Olivaceous;  sides  mottled  and  blotched  as  in  other  species;  base  of 
dorsal  with  darker  spots.  Muzzle  shorter  than  the  rest  of  the  head. 
Occiput  usually  more  or  less  keeled.  Dorsal  fin  longer  than  the  head, 
covering  4  +  6  rings.  Distance  firom  snout  to  dorsal  3  in  total  length. 
Belly  in  females  scarcely  carinate.  Tail  one-third  longer  than  rest  of 
body.  Lateral  line  and  upper  caudal  edge  not  continuous.  Head  9. 
D.  35-40.  Eings  18+37.  L.  10.  Atlantic  coast,  common  northward; 
described  firom  specimens  from  Wood's  Holl,  Mass. 

{Syngnatkua  fusous  Storer,  Rept.  Fish.  Mass.  1838,  102:  Siphonostoma  fuscwn  Jor.  &, 
Gilb.  Proc.  U.  S.  Nat.  Mas.  1880,  22:  8>fngnatku8  peckianuB  Storer,  1.  c.  1G3:  Sj/ngnathu8 
peckianua  GUnther,  viii,  157 :  Syngnathus  fasciaiua  and  viridesoena  DeKay,  New  York 
Fauna,  Fish.  319-321:  1  Sj/ngnathua  affinia*  Giinther,  viii,  164;  from  Louisiana.) 

615.  S.  louisianae  (Gttnther)  J.  &  G. 

Color  of  other  species;  base  of  dorsal  spotted.  Muzzle  longest  in 
females,  much  longer  than  the  rest  of  the  head.  Occiput  somewhat 
keeled.  Dorsal  fin  shorter  than  the  head,  on  3+5  rings.  Distance 
from  snout  to  dorsal  2J  in  total  length.     Belly  in  females  scarcely 

•8.  affinis  (GOnther)  J.  &  G. 

'^The  length  of  the  snout  is  a  little  less  than  that  of  the  remaining  part  of  the  head. 
Head  nearly  one-ninth  of  the  total  length.  A  distinct  ridge  runs  along  the  median 
line  of  the  snout  and  nuchal  shields.  Supraorbital  ridge  continued  over  the  temples. 
Anterior  part  of  the  operculum  with  a  faint  ridge.  Shields  without  spines.  Tail 
longer  than  body.  Caudal  pouch  half  as  long  as  the  body.  Lateral  line  interrupted. 
Vent  below  the  posterior  third  of  the  dorsal,  which  occupies  U  rings,  5  of  which  are 
body-rings.  Caudal  fin  well  developed;  anal  fin  rudimentary  in  the  male.  Back 
with  indistinct  brown  cross-bars;  a  brown  band  from  the  eye  along  the  snout.** 
Total  length  6  inches.  Head  10  lines.  Trunk  If  inch.  Length  to  origin  of  dorsal 
fin  2  inches.    Louisiana.    (Giinther.) 

Another  form  or  species  has  the  body  stouter  s^d  the  color  darker,  the  dorsal  in  the 
females  very  high,  and  blackish,  with  paler  spots.  Muzzle  about  equal  to  the  rest  of 
the  head.  Occipnt  somewhat  carinated.  Dorsal  fin  shorter  than  the  head,  on  3+5 
rings.  Distance  firom  snout  to  dorsal  2^  in  length.  Belly  in  the  females  with  a  sharp 
black  carina.    Head  7.    D.  30-31.    Rings  15+33.    Saint  John's  River,  Florida. 

(SiphanaaUma  sp.  Jordan,  Proo.  U.  S.  Nat.  Mus.  1880, 22.) 
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carinated.  Tail  one-ftfth  longer  than  the  rest  of  the  body.  Lateral 
line  and  upper  caudal  edge  not  continuous.  Head  7.  D.  33-37. 
Eings  18  +  33-20  +  38.  L.  12  inches.  Virginia  to  Texas;  described 
ftom  specimens  from  Beaufort,  N.  C. 

{Syngnathus  louiHancB  GUnther,  viii,  160:  8iph<mo8t<ma  l&uMana  Jordan,  Proo.  U.  S. 
Nat.  Mnfl.  1H80,  22.)  . 

bb.  Pacific  coast  species. 

616.  S.  callforniease  (Storor*)  GUX.—Big  Pipe-fish. 

Olivaceous,  varying  to  brownish  red,  yellowish  below;  head  and  body 
variously  marbled  and  speckled  with  whitish,  the  markings  posteriorly 
taking  the  form  of  short  horizontal  grayish  streaks,  anteriorly  often 
forming  narrow  bars;  usually  a  brownish  lateral  band.  Top  of  head 
not  carinated.  Snout  very  long,  from  1 J  to  2  times  the  length  of  the 
rest  of  the  head,  its  length  proportionately  greater  in  the  adult,  and 
usually  greatest  in  males.  Dorsal  shorter  than  head.  Lateral  line  not 
continuous  with  upper  edge  of  tail.  Belly  not  carinated.  Opercle  with- 
out ridge.  Dorsal  rays  42  (varying  from  38  to  44).  Eings  20  +  46 
(those  behind  the  vent  varying  from  40  to  48  in  number ;  40  to  43  in 
var.  griseolineatum  ;  46  to  48  in  var.  californiense),  L.  14  to  18  inches, 
much  more  than  in  our  other  species.  Pacific  coast  of  United  States, 
everywhere  common,  especially  northward. 

(Syngnalhus  californiensis  Storer,  Proc.  Bost.  Soc.  Nat.  Hist,  ii,  73,  1845 :  Syngnaihu* 
oal\fomien8Ui  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18<®,  2H3:  Syngnathus  griseoUneatus  Ayres, 
Proc.  Cal.  Acad.  Nat.  Sci.  1854, 14:  Syngnathus  griaeolineatus  GUnther,  vii,  160:  Syngna- 
thus  abbotii  Girard,  U.  S.  Pao.  R.  R.  SiM'v.  Fish.  316:  Syngnutkus  califomiensia  Girard, 
U.  8.  Pac^  R.  R.  Surv.  Fish.  344.) 

617.  S.  leptorhynchust  (Girard)  J.  <&  G. 

Yellowish  brown  or  blackish,  spotted  or  vermiculated.  Head  raised 
above,  but  usually  not  carinated.  Snout  IJ-l^  times  the  length  of  the 
rest  of  the  head.    D.  30-35.    Kings  17+37-43.    L.  10  inches.    Other- 

*  Another  form  or  species,  occnrring  at  Monterey  and  Santa  Barbara,  agrees  with 
the  preceding  in  size,  color,  plates,  fin-rays,  <&c.,  but  differs  in  having  the  snont  short 
not  longer  than  the  rest  of  the  head.  The  eyes  are  rather  smaUer  than  in  S,  califor- 
niense,  and  the  keels  are  perhaps  less  sharp. 

t  Another  common  form,  which  is  probably  a  yariation  of  this  species,  is — 
S,  dimidiatum  Gill. 

Similar  to  8.  leptorkynchusy  bnt  with  the  snont  very  short,  scarcely  as  long  as  the 
rest  of  the  head.  Head  slightly  crested  above.  D.  30 ;  rings  15  +  38.  L.  8  inches. 
Coast  of  California,  chiefly  south  of  Point  Concepcion. 

{Syngnathiis  hrevirostris  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  156  (name  prooc- 
cupied):  Syngnathus  diniidiatus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  284:  Syngnathu$ 
dinUdiatus  Gtinther,  viii,  65.) 
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wise  essentially  as  in  S.  cali/orniense.  Nuchal  plates  somewhat  keeled 
in  var.  leptorhynchus ;  not  keeled  in  var.  arundincuseum.  Coast  of  Cali- 
fornia, chiefly  south  of  Point  Concepcion ;  abundant. 

{Sffngnalhu9  Uiptorhynohus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  15() :  Syngnathus 
leptorhijRcliu8  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fiah.  346 :  Syngnathns  Uptorhynt^hw  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1862,  284:  Syngnathus  arund\naceu8  Girard  &  Gill,  U.  cc.,) 

€M,  Breast  shieldB  covered  by  loose  skin ;  lower  jaw  included.    {Dermafostethus*  Gill.) 

61§.  S.  panctipinne  (Gill)  J.  &  G. 

Brown;  dorsal  fin  speckled.  Body  comparatively  robust  Snout 
moderate,  a  little  longer  than  the  rest  of  the  head.  Eye  large.  Occiput 
with  a  raised  keel ;  joint  between  the  occiput  and  the  first  dorsal  shield 
more  perfect  than  usual,  so  that  the  head  can  be  placed  at  an  angle  with 
the  body.  Greatest  depth  about  equal  to  length  of  post-orbital  part  of 
head.  Skin  on  breast  and  anterior  ventral  plates  thin,  showing  the 
striation  of  the  bones.  Tail  twice  as  long  as  trunk.  Head  8 ;  D.  41 ; 
rings  19 +39.    L.  12.    San  Diego,  Cal.    Only  the  original  types  known. 

{DennatosUthus  punoHpinnia  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  283.) 

Family  LIX.— HIPPOCAMPID^. 
{The  Sea  Horses.) 

Syngnathoid  fishes  destitute  of  caudal  and  ventral  fins,  and  with  the 
tail  prehensile.  Form  of  the  body  and  head  singular;  in  the  typical 
genera  the  body  is  compressed,  and  the  head,  which  is  placed  nearly 
at  right  angles  with  the  axis  of  the  body,  is  surmounted  by  a  bony 
crest.  These  little  fishes  have  thus  a  remarkably  horse-like  physiog- 
nomy, like  that  of  the  conventional  "knight''  at  chess.  Mouth  very 
small,  terminal.  Dorsal  fin  median,  of  soft  rays  only;  anal  fin  minute;, 
pectoral  short,  with  a  broad  base.  Gill-openings  very  small.  Egg-pouch 
of  the  male  usually  at  the  base  of  the  tail.  Genera  about  4 ;  species^ 
about  30,  most  of  them  belonging  to  Hippocampus.  Fishes  of  the  open 
seas  of  warm  regions.  They  attach  themselves  by  their  tails  to  sea- 
weed and  other  floating  substances,  and  are  often  carried  to  great  dis- 
tances by  currents. 

{Sifngnathidce,  group  Sippoeampina  GUnther,  viii,  194-206.) 

a   Body  compressed ;  occiput  with  a  narrow  bony  crest,  which  is  surmounted  by  & 
*  *  coronet " ;  shields  with  tubercles  or  spines Hippocampus,  188. 

•GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  283:  type  Dermatoatethua  punctipinnia  GilL 
{depjua,  skin;  tfrfOo?,  breast.) 

Bull.  Nat.  Mus.  No.  16 25 
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!§§•— HIPPOCARIPVS  Rafinesqne.* 
8ea  Horses. 

(Raftnesqae,  Indice  cVIttiologia  Slciliana,  1810,  37:  type  8gngnaihu$  hippoeampuB  L.  = 
Hippocampu8  hepiaffonue  Raf.) 

Body  strongly  compressed,  the  belly  gibbous,  tapering  abraptly  to 
a  long,  quadrangular,  prehensile  tail.  Head  with  a  distinct  curved 
neck,  placed  nearly  at  a  right  angle  \nth  the  direction  of  the  body, 
surmounted  by  a  compressed  occipital  crest,  on  the  top  of  which  is  an 
angular,  star-shaped  coronet ;  top  and  sides  of  the  head  with  spines. 
Body  and  tail  covered  with  bony  plates,  forming  rings,  those  on  the 
body  each  with  6  spines  or  tubercles,  those  of  the  tail  with  4.  Pectoral 
fins  present;  anal  minute,  usually  present;  dorsal  fin  moderate,  opi^osite 
the  vent.  Egg-pouch  in  the  male  a  sac  at  the  base  of  the  tail,  termi- 
nating near  the  vent.  Species  numerous,  in  all  warm  seas.  (iTtTtoxafiizo^j 
the  ancient  name,  from  f^nro^,  horse;  xdfATzo^j  a  wriggling  se^monster,  or 
a  caterpillar.) 

619.  H.  heptaffonas  BAf.—8ea  Hone. 

Yellowish  brown ;  eyes  and  cheeks  with  radiating  wavy  lines  of  light 
brown ;  snout  with  a  narrow  white  cross-band  near  its  middle  {fide 
Ooode) ;  sides  with  a  few  small  pale  spots ;  dorsal  dusky  above.  Tuber- 
cles of  body  and  tail  prominent,  slightly  recurved,  usually  provided 
with  slender  filaments,  the  tubercles  of  each  alternate  or  each  third  ring 
on  the  back  usually  larger  than  the  others.  Occipital  crest  ver^^  high, 
with  5  tubercles,  the  anterior  with  long  filaments.  Snout  as  long  as  the 
opercle,  which  is  marked  with  radiating  stri®.  D.  18;  P.  18;  A.  4. 
Bings  11  +  36.  L.  5  inches.  Warmer  parts  of  the  Atlantic ;  north  to 
England  and  ISTewfoundland ;  rather  rare  on  our  coast.  Very  abundant 
in  the  Mediterranean.  European  examples  examined  by  us  are  pro- 
ftisely  spotted,  the  snout  plain ;  ours  is  possibly  a  different  species. 

(SifngnathuB  hippocampus  L.  Syst.  Nat. ;  Rafinesque,  1.  c.  37 :  ffippooampua  antiquormm 
Leach,  Zool.  Misc.  1814,  104 :  Hippocampus  antiquorum  GUnther,  viii,  200 :  Hippooampu* 
antiquorum  Goode,  Proc.  U.  8.  Nat.  Mus.  1878,  45 :  Hippocampus  hrevirostris  Cuvier, 
R^gne  Anim. :  Hippocampus  hudsonius  DeEay,  N.  Y,  Fauna,  FUbes,  322 :  Hippocampus 
hudsonius  Storer,  Hist.  Fish.  Mass.  416 :  f  Hippocampus  J(evifaudatus  GUnthcr,  viii^  205, 
"  tail  without  knobs.") 

630.  H.  inyens  Grd. 

Chestnut  brown,  mottled  with  darker,  and  dotted  with  white.  Body 
rather  slender,  its  depth  about  equal  to  the  distance  from  snout  to  pes- 

*  =:  Hippocampus  Leach,  Zool.  Misc.  1814,  103. 
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teiior  margin  of  orbit;  tail  longer  than  head  and  body  together;  snout 
rather  shorter  than  opercle ;  supraorbital  spine  nearly  half  diameter  of 
eye;  coronet  well  developed,  with  five  spines.  D.  19;  A.  4.  Bings  10 
+  38.  San  Diego,  Gal,  and  southward ;  reaching  a  length  of  nearly  a 
foot 

(Girard,  U.  S.  Pac.  R.  R.  Surv.  Fishes,  1858,  342.) 

Oedee  S.~HEMIBRANCHII. 

{The  Hcmibranohs.) 

Superior  branchihyal  and  pharyngeal  bones  reduced  in  number ;  in- 
ferior pharyngeals  separated.  Ventral  fins  abdominal  or  subabdominal. 
Mouth  bounded  above  by  premaxillaries  only ;  interclavicles  developed. 
No  pneumatic  duct  to  the  air-bladder.  (Cope.)  There  are  also  several 
striking  peculiarities  in  the  structure  of  theshoulder  girdle  and  the  skull, 
by  which  these  fishes  differ  from  the  AcantJiopleriy  with  which  group  un- 
der one  name  or  another  they  have  usually  been  combined,  (i^/zc,  half; 
Ppdyxta^  gills.) 

ANALYSIS  OF  FAMILIES  OF  HEMIBRAKGHII. 

*  Bones  of  head  produced  into  a  long  tnbe,  which  bears  the  short  jaws  at  its  end. 
a.  Body  short,  compressed,  scaly ;  no  teeth ;  spinous  dorsal  present. 

CENTRISGIDiE,  60. 

aa.  Body  elongate;  teeth  present. 

h.  Dorsal  spines  none ;  a  long  caudal  filament ;  no  scales Fistulariidzb,  61. 

hh.  Dorsal  spines  present,  disconnected ;  no  caudal  filament. 

0.  Body  covered  with  ctenoid  scales Aulostomatidje:,  62. 

oo.  Body  scaleless,  with  bony  shields Aulorhynciiid^,  G3. 

*•  Bones  of  head  moderately  produced ;  ventrals  I,  1 ;  dorsal  preceded  by  free  spines ; 

body  scaleless,  naked  or  mailed Gasterosteid^,  64. 

Family  LX.— CENTRISCID^. 

{The  Snipe-Jishes.) 

Body  compressed,  oblong  or  elevated,  covered  with  small  rough  scales; 
no  lateral  line ;  some  bony  strips  on  the  side  of  the  back  and  on  the 
margin  of  the  thorax  and  abdomen,  the  former  sometimes  confluent  into 
a  shield.  Bones  of  the  skull  much  prolonged  anteriorly,  forming  a  long 
tube  which  bears  the  short  jaws  at  the  end ;  no  teeth.  Gill-openings 
wide ;  branchiost^gals  4.  Two  dorsal  lins,  the  first  of  4  to  7  spines,  the 
second  of  which  is  very  long  and  strong ;  soft  dorsal  and  anal  moderate ; 
ventral  fins  small,  abdominal,  of  5  soft  rays ;  pectorals  short ;  caudal  fin 
emarginate,  its  middle  rays  not  produced.    Air-bladder  large ;  pseudo- 
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branchisB  present  Gills  4,  a  slit  behind  the  fonrth.  DSTo  pyloric  cceca ; 
intestinal  canal  short.  A  single  genus  of  three  or  more  species,  chieHy 
of  the  Old  World,  one  of  them  straying  to  America. 

{CenirUcida  part,  genus  Centriscua  GUnther,  iii,  518^GiM.) 

1§9.— CENTRISCUS  LinnsDas. 

Snipe-fishes. 

(LinufBVLSy  Syst.  Nat.  1753 :  type  CentrisoHS  Boolopax  L.) 

The  characters  of  the  genas  are  included  above,  {xtvrpiaxo^^  an 
ancient  name  of  some  spinous  fish ;  from  xivrpoy^  a  spine.) 

691*  €•  seolopax  Linn. — Snipe-fish;  Trumpel-fish;  BelloKB-fisk, 

Bose  red  or  reddish  olive  above,  silvery  on  the  sides  and  belly.  Body 
strongly  compressed  and  somewhat  elevated,  covered  with  small  striateil 
scales,  each  stria  terminating  in  a  rather  strong  spine )  second  dorsal 
spine  very  strong,  serrated  posteriorly,  its  length  about  ^  total  length 
of  flsh;  snout  several  times  longer  than  the  rest  of  the  head.  Head  2^ 
in  length ;  depth  3 J  to  4.  D.  V-12 ;  A.  20.  Mediterranean  Sea ;  occa- 
sional northward;  accidental  on  our  coast. 

(Linn.  Syst.  Nat.;  Gilnther,  iii,  516.) 

Family  LXI.— FISTULARIID^. 

{The  Trumpet-fishes.) 

Body  extremely  elongate,  much  depressed,  broader  than  deep.  No 
scales.  Bony  plates  present  on  various  parts  of  the  body.  Head 
very  long,  the  anterior  bones  of  the  skull  much  produced,  forming  a 
long  tube,  which  terminates  in  the  narrow  mouth;  both  jaws,  and 
usually  the  vomer  and  palatines  also,  with  minute  teeth ;  membrane 
uniting  the  bones  of  the  tube  below,  very  lax,  so  that  the  tube  is  capa- 
ble of  much  dilation.  Branchiostegals  5-7;  gills  4,  a  slit  behind  the 
fourth.  Gill-membranes  separate,  free  from  the  isthmus;  gill-rakers  ob- 
solete. PseudobranchisD  present.  Air-bladder  large.  Spinous  dorsal  fin 
entirely  absent;  softdorsalshort,  posterior,  somewhat  elevated;  anal  fin 
opposite  it  and  similar;  caudal  fin  forked,  the  middle  rays  produced 
into  a  long  filament ;  pectorals  small,  with  a  broad  base,  preceded  by  a 
smooth  area  as  in  Oasterosteidce ;  ventral  fins  very  small,  wide  apart, 
abdominal,  far  in  advance  of  the  dorsal,  composed  of  6  soft  rays.  Py- 
loric coeca  few ;  intestines  short.  Vertebrse  very  numerous  (4  +  49  +  33). 
Fishes  of  the  tropical  seas,  related  to  the  Sticklebacks  in  structure,  but 
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with  prolonged  snout  and  different  ventral  fins.    A  single  genus,  Fistu- 
laria,  with  two  or  more  species. 

{lUtularitUe,  part,  genns  Ftatularia  Gilnther,  iii,  529-535.) 
190.— FISTULARIA  Lmnseas. 
Trumpet-fishes. 

(LiniiflBas,  Syst.  Nat.  1758:  type  Fistularia  tahacoaria  L.) 

Characters  of  the  genus  included  above.  The  bony  shields,  charac- 
teristic  of  this  genus,  are  thus  enumerated  by  Dr.  Giinther: 

<^1.  A  narrow  strip  along  the  median  line  of  the  back  behind  the 
skull  (confluant  neural  spines). 

"2.  The  pair  of  broader  lateral  dorsal  shields  are  peculiar  bones, 
separated  processes  of  the  occipital  bone— -similar  to  those  we  have 
observed  in  Mugilj  where,  however,  they  are  not  separated  from  the 
occipital,  and  arise  more  outwardly  than  in  Fistularia.  These  shields 
are  the  longest,  provided  anteriorly  with  a  ridge,  which  is  prolonged 
and  extends  far  backwards  between  the  muscles  of  the  back.  This 
ridge  is  flexible,  and  does  not  interfere  with  the  lateral  movements  of 
the  flsh^  it  appears  to  serve  as  a  base  for  the  attachment  of  muscular 
fibres. 

"3.  The  narrow  shield  on  the  side  is  the  coracoid,  and  composed  of 
two  bones,  the  posterior  of  which  is  somewhat  dilated  and  fixed  to  the 
lateral  dorsal  shields. 

'^4.  The  ventral  shields  are  the  pubic  bones;  their  posterior  half  is 
broadest,  porous  inferiorly ;  they  are  narrower  before  the  middle,  leav- 
ing a  free  lanceolate  space  between  them,  and  are  again  a  little  widened 
anteriorly,  where  they  join  the  humerus  and  urohyal."  {Giinther ^  iji, 
532.)  (Latin,  fisUUaj  a  tube  or  pipe.) 
a.  Skin  covered  with  dermal  ossifications. 

699— F.  tabaccaria  Lmn.— Trumpet-fish, 

Beddish  brown  above,  variegated  with  numerous  blue  spots  on  the 
sides  and  back.  Mouth  slightly  oblique,  lower  jaw  the  longer,  over- 
lapping the  upper;  snout  much  prolonged,  tapering  but  little  forward; 
its  edges  with  fine  serrations  or  none.  Margin  of  orbit  with  sharp  com- 
pressed points  in  front  and  behind.  Mandible  about  4  in  snout;  snout 
3|  in  length  of  body.  Head  2|.  D.  14;  A.  13.  Warm  seas;  occa- 
sional on  our  South  Atlantic  coast. 

(Linn.  Syst.  Nat.;  Giinther,  iii,  529.) 
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aa.  Skin  smooth,  without  dermal  ossifications. 

698.  F.  serrata  Cuvier. 

Grayish ;  sometimes  with  a  series  of  blue  spots  along  the  baek  or  sides; 
head  silvery  below.  Form  mach  as  iu  the  preceding,  bat  head  and  body 
broader  and  more  depressed;  edges  of  snout  more  distinctly  serrated, 
a  foramen  in  the  axil  of  pectoral.  Snout  3f  in  length.  Head  2§.  D. 
14;  A.  13.  Warm  seas;  rare  northward ;  perhaps  the  same  as  the  pre- 
ceding. 

(Cuvier,  R6gne  Anim.  1817 ;  Gttnther,  iii,  533.) 

Family  LXII— AULOSTOMATID^. 

{The  Flute-mouths.) 

Body  compressed,  elongate,  covered  with  small  ctenoid  scales.  Lat- 
eral line  continuous.  Head  long ;  mouth  small,  at  the  end  of  a  long, 
compressed  tube.  Lower  jaw  prominent,  with  a  barbel  at  the  symphy- 
sis. Premaxillary  feeble,  not  protractile;  maxillary  broad,  triangular, 
with  a  supplemental  bone.  Teeth  minute,  in  bands,  on  lower  jaw  and 
vomer.  Branchiostegals  4.  Gills  4,  a  slit  behind  the  fourth.  Pseudo- 
branchire  well  developed.  Gill-rakers  obsolete.  Gill-membranes  sepa- 
rate, free  from  the  isthmus.  Air-bladder  large.  Spinous  dorsal  pres- 
ent, of  8-12  very  slender  free  spines.  Soft  dorsal  and  anal  rather  long, 
similar,  posterior.  Caudal  small,  rhombic,  the  middle  rays  longest,  but 
not  produced  into  a  filament.  Ventrals  abdominal,  of  six  rays,  all  articu- 
lated. Pectorals  broad,  rounded,  the  space  in  front  of  them  scaly.  Two 
pyloric  coeca.     A  single  genus,  with  two  species,  found  in  tropical  seas. 

(FUtularidcB  ^t.  genus  Auloatoma  Giinther,  iii,  535-538.) 

lOl.-AUIiOSTORIA  LacdpMe. 
(Lac^pMe,  Hist.  Nat.  Poiss.  v,  357,  1803:  type  Fistularia  chineneis  L.) 

Characters  of  the  genus  included  above,    (aw Aot,  tube;  ffrofiay  mouth.) 

694.  A.  macnlatam  Val. 

Olivaceous,  with  one  or  two  series  of  brown  or  blue  dots  along  each 
side  of  the  back;  another  irregular  series  from  the  preoperculum  along 
each  side  of  the  belly  to  the  anal  fin;  three  or  four  silvery  lines  on  each 
side  of  abdomen,  replaced  on  the  head  by  irregular  oblique  streaks ; 
anterior  part  of  dorsal  and  anal  with  a  horizontal  black  streak;  caudal 
fin  usually  with  two  round  black  spots;  ventral  fins  plain.  D.  X-23; 
A.  25;  V.  G.  {Oiinther.)  Caribbean  Sea,  north  to  Southern  Florida; 
probably  identical  with  A.  chinense. 

(Valenc.  inCuv.  R^gne  Animal,  1817:  Auloatoma  coloratum  Millior  &  Trosch.  Schomb. 
Hist.  Barbad.  1848,  G73:  AulostooM  coloratum  GUnther,  ill,  53G.) 
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Family  LXIIL-AULORHYNCHID^. 

Body  elongate,  nearly  cylintlrical,  with  a  very  slender,  depressed  cau- 
dal peduncle.  Skin  naked,  with  a  few  series  of  partly  concealed  plates. 
Mouth  terminal,  small,  at  the  end  of  a  tube  which  is  about  as  loug  as 
the  rest  of  the  head ;  te^ith  very  small ;  branchiostegals  4.  Gill-mem- 
branes slightly  connected,  free  from  the  isthmus.  Dorsal  iin  with  many 
small,  low,  free  spines,  each  of  which  is  depressible  in  a  groove ;  soft 
dorsal  short,  elevated  in  front ;  anal  similar  to  the  second  dorsal,  pre- 
ceded by  a  single  spine ;  caudal  fln  small,  forked.  An  oblong,  naked 
area  in  front  of  the  pectorals.  Ventrals  thoracic,  but  inserted  some- 
what behind  pectorals,  I,  4,  or  I,  5.  Genus  1;  species  2.  Small  fishes 
of  the  North  Pacific,  intermediate  between  the  Sticklebacks  and  the 
Trumpet-fishes. 

(Aulorhijnchida  Gill,  Proo.  Acad.  Nat.  Soi.  Phila.  1832,  233.) 
a.  Skin  of  head  naked ;  ventrals  1, 5 ;  pectoral  fins  emarginato . . .  Aulobuynchus,  19^ 

102.->AUI.ORH  VIVCHUS  Gill. 
(GiU,  Proc.  Aoad.  Nat.  Soi.  PUila.  1861, 1(59 :  type  Anlorhijnchnaflavidua  Gill.) 

Body  very  long  and  slender,  almost  cylindrical;  caudal  peduncle 
elongate,  tapering,  much  depressed,  especially  posteriorly.  Skin  naked, 
with  a  series  of  small,  rugose  shields,  one  on  each  side  of  the  lateral  line, 
one  on  each  side  of  the  dorsal  fin,  and  a  double  row  on  the  lower  edge 
of  caudal  peduncle.  Lateral  line  present.  Head  not  mailed.  Mouth 
small,  horizontal,  at  the  end  of  a  tube  which  is  slightly  longer  than 
the  rest  of  the  head.  Premaxillary  bones  much  expanded,  with  long 
and  slender  processes;  lower  jaw  projecting,  with  a  flap  at  symphysis. 
Teeth  in  the  jaws  rather  sharp,  almost  in  one  series;  palate  tooth- 
less. Dorsal  spines  numerous,  entirely  separate,  equal  and  very  short, 
the  first  inserted  above  the  pectorals.  Dorsal  and  anal  fins  posterior, 
Dearly  equal,  oblong,  elevated  in  front;  caudal  fin  small,  emarginate; 
pectoral  fins  emarginate,  the  upper  and  lower  rays  longest;  ventrals 
Dot  much  behind  pectorals,  each  with  1  spine  and  (4)  5  rays.  (ae/Ao?, 
a  tube ;  fioyx^^j  snout.) 

a.  Lateral  shields  imbedded,  not  spinous.    {Aulorhifnohm,) 

625.  A.  flavidus  Gill. 

Tawny,  with  about  20  darker  cross  blotches  on  the  back;  minutely 
punctulate  above ;  opercula  and  ante-pectoral  region  with  bright  golden 
or  coppery  lustre,  bordered  above  by  a  blackish  band.    Gill  rakers  slen- 
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der.  Dorsal  spines  minute,  much  shorter  than  pupil.  Caudal  peduncle 
longer  than  head.  Head  4;  depth  16.  D.  XXV-9;  A.  I,  9;  V.  I,  6. 
Pacific  coast,  from  Monterey  northward ;  not  rare. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  169:  Aulisoopa  8pine$mn$  Peters,  BerUn  Mo- 
natsberichf,  1866 ;  Steind.  IchthyoL  Beitr.  v,  153.) 

Family  LXIV.— GASTEROSTEID^. 

{The  Sticklebacks.) 

Body  elongate,  somewhat  compressed,  tai>ering  behind  to  a  slender 
caudal  peduncle.  Head  rather  long,  the  anterior  part  not  produced  into 
a  tube.  Mouth  moderate,  with  the  cleft  oblique,  the  lower  jaw  promi- 
nent. Teeth  sharp,  even,  in  a  narrow  band  in  each  jaw ;  no  teeth  on 
vomer  or  palatines.  Premaxillaries  protractile.  Preorbital  rather 
broad;  suborbital  plate  large,  often  covering  the  anterior  part  of  the 
cheeks,  forming  a  connection  with  the  preopercle.  Branchiostegals  3. 
Gill-membranes  broadly  joined,  free  from  the  isthmus,  or  not ;  gill-rakers 
moderate  or  rather  long.  Opercles  unarmed.  Skin  naked  or  with  ver- 
tically oblong  bony  plates ;  no'true  scales.  Dorsal  fin  preceded  by  two 
or  more  free  spines ;  anal  similar  to  soft  dorsal,  with  a  single  spine ; 
ventral  fins  subabdominaJ,  consisting  of  a  stout  spine  and  a  rudimentary 
ray.  Middle  or  sides  of  belly  shielded  by  the  innominate  bones.  Pec- 
torals short,  unusually  far  behind  the  gill-opeuings,  preceded  by  a 
quadrate  naked  area,  which  is  covered  with  shining  skin.  Caudal  fin 
narrow,  usually  lunate.  Air-bladder  simple ;  a  few  pyloric  coeca.  Gen- 
era 3,  OdsterosteuSy  ApeUes,  and  Spinachia.  Species  about  20.  Small 
fishes  inhabiting  the  fresh  waters  and  arms  of  the  sea  in  Northern 
Europe  and  America  5  noted  for  their  pugnacity.  They  are  exceedingly 
destructive  to  the  spawn  and  fry  of  larger  fishes. 

"  It  is  scarcely  to  be  conceived  what  damage  these  little  fishes  do,  and 
how  greatly  detrimental  they  are  to  the  increase  of  all  the  fishes  among 
which  they  live,  for  it  is  with  the  utmost  industry,  sagacity,  and  greedi- 
ness that  they  seek  out  and  destroy  all  the  young  fry  that  come  their 
way.''  {GUnther.)  Most  of  the  Sticklebacks  build  elaborate  nests  which 
the  male  fish  defends  with  much  spirit. 

{Qa8ter08teid<B  GUnther,  i,  1-7.) 

a.  Innominate  bones  joined,  forming  a  triangular  or  lanceolate  plate  on  the  median 
line  of  the  abdomen Gasterosteus,  1D3. 

«a.  Innominate  bones  widely  separated,  forming  a  bony  ridge  on  each  side,  between 
which  are  the  ventral  fins Apeltfs,  104. 
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108.— OASTEROSTEUS  Linmeofi. 

Sticklebaclcs. 

(Artedi;  Linnsdus,  Syst.  Nat.  x,  1758 :  type  Oiuteroateus  tumleatui  L.) 

Sticklebacks  with  the  innominate  bones  coalescent  on  the  median  line 
of  the  beUy,  behind  and  between  the  ventral  fins,  forming  a  triangalar 
or  lanceolate  plate.  Tail  slender,  keeled  or  not.  Skin  naked  or  variously 
covered  with  bony  plates.  Dorsal  spines  2-10  in  number,  variously  de- 
veloped. Species  numerous.  Fresh  waters  and  shores  of  all  northern 
regions.    {yatrTiipy  belly ;  dtrriovj  bone.) 

The  group  may  be  divided  into  the  following  sections,  which  are 
l>erhaps  of  generic  value : 

a.  Gill-membranos  postoriorly  free  from  the  istbmns. 

b.  Dorsal  spines  7-11,  divergent  ( Pygoateus  Brevoort) pungitiui, 

bb.  Dorsal  spines  5,  in  a  right  line  (Euoalia  Jordan) inoonstane. 

aa.  Gill-membranes  not  free  from  the  istbmns ;  body  more  or  less  mailed  (Oasterosleue). 

microoephalus,  biaculeaiuSf  atittnn,  aculccUus. 

a.  Gill-membranes  posteriorly  free  from  the  istbmns. 
b.  Dorsal  spines  7-11,  divergent  {Pifgosteua*  Brevoort). 

626*  G*  puuffitius  Jj.—Mne-spined  8ticklcb<ick. 

Olivaceous  above,  profusely  punctulate,  irregularly  barred  with  darker, 
silvery  below.  Body  very  slender,  somewhat  compressed,  tapering  into 
the  very  long  and  slender  caudal  peduncle,  which  is  much  depressed  and 
strongly  keeled,  broader  than  deep.  No  dermal  bony  plates ;  skeletiil 
plates  not  all  covered  by  skin.  Post-pectoral  plate  well  developed, 
striated.  Head  shortish,  the  snout  rather  blunt.  Thoracic  processes 
well  developed,  widely  divergent,  formiug  a  U'Shai)ed  figure  Dorsal 
spines  moderate,  the  anterior  diverging  to  the  right  or  left  at  various 
angles,  the  posterior  more  nearly  erect.  Anal  spine  large,  larger  than 
the  dorsal  spines.  Innominate  bone  feeble,  lanceolate,  not  carinated, 
its  edges  raised.  Ventral  spines  moderate,  serrulate,  their  length  more 
than  one- third  that  of  the  head.  Gill-rakers  long  and  slender;  gill- 
membranes  free  from  the  isthmus  posteriorly.  Head  4;  depth  5-6. 
D.  IX,  I,  9 ;  A.  I,  8.  L.  3  inches.  Northern  parts  of  Europe,  Atlantic 
coasts  of  America,  Great  Lakes,  and  northward ;  a  widely  distributed 
species,  found  in  both  fresh  and  salt  water. 

(Linmens,  Syst.  Nat.;  Guntber,  i,  6:  OaatcrosteuB  occidentalis  C a vior  &  Valenciennes, 
iv,  509 :  Gaaterosteus  dcUayi  Agassiz,  Lake  Superior,  311  (Massacbusetts) :  OaateronteM 

•  Brevoort,  MSS.  Gill,  Canadian  Naturalist,  Aujjnist,  18G5:  type  OasterMteua  aoouffn- 
talis  C.  &  V.  =  Ga8ieroatcu9 pungUiuv  L.    (nvyi),  ruuip ;  odrioVf  bone.) 
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ntbnlosuH  AgossiZi  Lake  Soperior,  1850,  310:  Gaaieroateus  oon^nnuM  RIchArdBon,  Fatma 
Bor.-Amer.  Fishes,  57  (Saskatchewan  River  and  Great  Bear  Lake ;  D.  VII-1, 9 ;  A.  1, 8) : 
GasleronteM  niaineMia  Storer,  Boat.  Jonm.  Nat.  Hist,  i,  464  (Maine ;  D.  VII-I,  0 ;  A. 
I,  8).  Thi)  two  last  perhaps  represent  a  distinct  sabspecieS)  distinguished  by  the 
presence  of  7  free  dorsal  spines.) 

Snbs.  brachypoda  Bean. 

Similar  to  pungitiuSj  but  the  ventral  spines  very  short,  their  length 
a  little  less  than  one-third  that  of  the  head.  D.  X-I,  10;  A.  I,  10. 
Baffin's  Bay  to  Alaska ;  abundant. 

(Bean,  Bull.  U.  S.  Nat.  Mus.  xv,  129,  1879.) 

bb.  Dorsal  spines  about  5,  in  a  right  line  (Eucalia  *  Jordan). 
627.  G«  inconstans  Kirt.—L'rooA:  Siicklebadc, 

Males  in  spriug  jet  black,  tinged  with  red  anteriorly;  females  and 
young  olivaceons,  mottled,  and  dotted  with  black.  Body  moderately 
eloDgate,  little  compressed,  the  caudal  peduncle  comparatively  stout, 
not  keeled.  Skin  smooth,  entirely  destitute  of  dermal  plates,  the  skele- 
tal plates  covered  by  it.  Innominate  bone  small,  lanceolate,  covered  by 
the  skin.  Space  in  front  of  pectorals  small ;  thoracic  processes  very 
slender  and  widely  separated,  <50vered  by  skin.  Gill-membranes  some- 
what free  posteriorly;  gill-rakers  short.  Dorsal  spines  four  or  five,  low, 
subequal,  in  a  right  line,  a  cartilaginous  ridge  running  along  the  base  of 
the  fin ;  anal  spine  similar  to  dorsal  spiues ;  ventral  spines  short  and 
sharp,  serrated.  HeadS^;  depth  4.  D.  IV-1, 10;  A.  1, 10.  L.  2^  inches. 
Kew  York  to  Kansas  and  Greenland,  in  f^sh  waters  only;  abundant 
in  the  Great  Lake  region. 

(Kirtland,  Bost.  Joum.  Nat.  Hist.  iii.  273,  1841:  Gaaterdsteua  micropui  Cope,  Proc 
Acad.  Nat.  Sci.  Phila.  1865,  81 :  Eucalia  inconstant  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila. 
1877,  65 :  Ga»Uro8ieu8 pygmatuB  kge^imZj  Lake  Superior,  1850,  314,  from  Lake  Superior; 
this  is  perhaps  a  distinct  species,  differing  in  the  small  number  of  lln-rays;  D.  UI,  I, 
6;  A.  I,  6.  Eucalia  incanstans  var.  cay^ga  Jordan,  Man.  Vert.  1876,  24P ;  specimens 
from  Cayuga  Lake,  N.  Y.,  with  compressed  and  elevated  body,  slenderer  tail,  and 
higher  spines :  t  Gaateroateus  toiUiameonii  Girard,  U.  S.  Poc.  R.  R.  Exp.  and  Surv.  x,  94.) 

aa.  Gill-membranes  not  iree  £h}m  the  isthmus;  body  more  or  less  mailed.    {Gasteroa- 
teu8,) 
0.  Tail  naked,  not  keeled,  t 

*  Jordan.  Man.  Vert.  E.  U.  S.  lt:^6,  248 :  type  Gasteroateus  inconatans  Kirtland.  (ei), 
well;  xaAza,ne8t.) 

t Olivaceous  brown,  darker  above;  sides  spotted  with  black;  belly  yellowish ;  head 
3  in  length;  depth  5  in  total  length;  eye  ^  in  length  of  head;  tip  of  first  dorsal 
spine  not  reaching  the  base  of  the  second.  D.  Ill-1, 10;  A.  I,  7.  {Girt.rd.)  William- 
son's Pass,  California.  This  form  may  differ  from  G,  inconatana  in  the  smaller  number 
of  dorsal  spines. 

t  Several  recent  writers  have  indicated  their  belief  that  the  naked  tailed  stickle- 
backs are  simple  varieties  of  the  ordinary  species.  This  may  bo  true,  but  wo  have 
not  yet  met  with  distinctly  intermediate  forms,  either  on  the  Atlantic  or  Pacific  coast. 
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628.  G.  microecphalus  Giranl.. 

Olivaceous,  silvery  below;  skin  thickly  puDctulate;  males  blackisb  in 
spring,  with  coppery  or  golden  lustre.  Body  short,  deep,  moderately 
compressed.  (Randal  peduncle  rather  deei>  and  compressed.  Posterior 
part  of  body  unarmed.  Processes  from  shoulder-girdle  below  widely 
diverging,  leaving  a  triangular  area  on  the  breast;  naked  area  in  front 
of  pectorals  small.  Ventral  spines  serrate,  without  distinct  basal  cusp. 
Spines  of  soft  dorsal  and  anal  small.  Innominate  bone  lanceolate,  twice 
as  long  as  broad.  Dorsal  spines  attached  to  bony  plates,  as  in  O.  acu- 
Icatus.  Head  3 ;  depth  3^.  D.  II-1, 11 ;  A.  I,  8.  Lateral  plates,  4  to  6. 
Pacific  coast  of  the  United  States,  ascending  streams,  abundant  south- 
ward. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  133:  Gaaterosteus  pUheina  and  inopinatus 
Girard,  1.  c.  147 :  Gaaterosteus  pugoUly  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  92.) 

630.  G«  biaculeatus  Sbaw. 

Closely  related  to  the  preceding,  but  rather  larger;  the  innominate 

bone  triangular,  two-thirds  as  broad  as  long.    Ventral  spine  with  a 

distinct  basal  cusp  on  its  outer  edge.    D.  II-I,  12 ;  A.  I,  9.    Northern 

Europe  and  United  States  from  Cape  Cod  northward.    Considered  by 

most  European  writers  as  a  variety  of  G.  aeuleatus. 

(Shaw,  Gen.Zool.  iv,  608, 1803;  Giluther,  i,r»:  Gasterasteus  gymnuru8  Cuvier,  R^gne 
Auim. :  Gastcrotttevs  Uiurus  Cuv.  et  Val.  iv,  481:  Gaateroateua  cuvleri  Girard,  Bo8t.  Journ. 
Nat.  Hist,  vi,  2r>4 ;  GastcroHtem  aculvatus  traohurus  Goode  <&  Bean,  Ball.  Essex  lust.  1879, 
r>:  (rew^erotffeiM  ir^ea^/andi  Patnam,  Proc.  Essex  Inst.  1837,4.) 

aa.  Tail  keeled,  armed  with  i>late8. 
680.  G.  atkinsli  Benn. 

Beddish,  silvery  below  and  with  dark  bands  across,  the  body.  Body 
sleuder,  as  in  O.  pungititis.  Lateral  plates  15  in  number,  the  posterior 
very  thin,  covered  by  skin.  Tail  keeled.  Ventral  spines  long,  nearly 
or  quite  reaching  the  vent ;  dorsal  spines  in  a  straight  line.  Head  3^ 
in  length;  depth  6.  D.  II-I,  11;  A.  I,  8.  (Bean.)  Schoodic  Lakes, 
Maine. 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  67.) 

681*  0«  aeuleatus  L. — Common  Stickleback ;  Bitrmt'wkJe, 

Dark  greenish  above;  sides  silvery,  or  yellow;  membranes  of  ventrals 
often  red.  Head  rather  long.  Caudal  peduncle  very  slender,  covered 
with  plates  similar  to  thosu  on  the  body,  and  provided  with  a  conspicu- 
ous keel.  Processes  from  shoulder  girdle  below,  covering  most  of  the 
breast,  leaving  a  narrow  nAked  area  between  them.  Opercle  finely  stri- 
ate. Large  rugose  bony  plates  on  each  side  of  base  of  dorsal  spines, 
the  latter  joined  to  them  by  a  hinge  and  capable  of  being  firmly  set,  like 
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the  spines  of  cat-fish.  Kaked  area  in  front  of  pectorals  large.  Pelvic 
bone  lanceolate.  Ventral  spine  with  a  basal  cusp.  Spines  all  serrate, 
those  of  anal  and  soft  dorsal  small.  Head  3^;  depth  4^.  D.  II-I,  13; 
A.  I,  9.  Lateral  plates  33.  L.  4  inches.  North  Atlantic;  very  abund- 
ant on  both  coasts. 

(Linn.  Syst.  Nat.  GUnther,  i,  4:  Qcuieroateua  norehoraoenais  Cav.  d[.  Val.  iv,  502:  Gas- 
teroateue  hiaculeatua  Storer,  Hist.  Fish.  Mass.  40;  Oosieroatcm  hiacuXeatm  et  norehoraoenaia 
DeKay,  New  York  Fauna,  Fish.  65,  fi6:  Gaateroateua  nign-  Cnv.  &Val.  iv,  504;  Gas- 
teroateua  irachurua  Cav.  &,  Val.  iv,  481 :  Gaateroateua  biapinoaua  Wulbaaoi,  Artedi  Pi8«% 
1792,  450,  the  oldest  American  name.) 

ttabsp.  catapliractas  (Pallas)  J.  &,  G. — Salmon-killer;  SHoklehack. 

Extremely  similar,  but  more  robust,  the  body  and  head  a  little  shorter 

and  deeper.    Caudal  keel  very  strong.    San  Francisco  to  u^laska  and 

Kamtscliatka;  very  abundant  northward. 

(Gaateraoanthua  cataphractua  Pallas,  M6m.  Acad.  Petersb.  iii,  325,  1811:  Gaaterosteua 
obolariaa  Cav.  &,  Val.  iv,  500:  Gaateroateua  aerratua  Ayres,  Pixx).  Cal.  Acad.  Nat.  8ci. 
1^^,  47:  Gaateroateua  inttrmediua  Glrard,  Proc.  Ac.  Nat.  ScL  Phila.  185G,  135:  Gasier- 
oateua  inaculptua  Rich.  Last  Arctic  Voyage.) 

104l.->APELTC:8  DeKay. 

(DeKay,  New  York  Fanna,  Fish.  1842,  67,  nomen  nudum:  tyj>e  CUuteroateua  quadracua 
Mitch.) 

Body  moderately  elongate,  somewhat  compressed,  the  back  elevated 
at  the  beginning  of  the  soft  dorsal  fin,  thence  declining  in  nearly  a 
straight  line  to  the  tip  of  the  snout.  Tail  very  slender,  not  keeled. 
No  bony  dermal  plates;  the  skin  naked.  Innominate  bones  not  joined 
on  the  median  line  but  separated,  forming  a  bony  ridge  on  each  side  of 
the  abdomen,  below  which  the  strong  ventral  spines  are  depressible. 
Chest  mostly  bony;  bare  area  in  front  of  pectorals  small,  but  distinct 
Gill-rakers  rather  short.  Gill-membranes  attached  to  the  isthmus, 
without  free  edge.  Free  dorsal  spines  3,  strong,  the  first  the  longest, 
directed  to  one  side ;  the  next  two  directed  toward  the  other  siile  at 
different  angles;  attached  spine  of  dorsal  and  anal  well  developed ;  a 
bony  ridge  on  each  side  of  the  spinous  dorsaL  (a,  privative;  r^Any, 
shield.) 

683*  A.  qnadracns  (Mitch.)  Brevoort. 

Brownish  olive  above,  mottled  with  darker;    silvery  below;    male 

almost  black;  ventrals  with  the  membrane  red  in  spring.    Head  4  in 

length;  depth  4.     Caudal  peduncle  very  long  and  slender,  about  5  in 

length.    D.  Ill — T,  11;  A.  I,  8.     L.  1^  to  2 J  inches.    Atlantic  coast  of 

the  United  States;  very  abundant  northward. 

(Gaateroateua  quadracua  Mitch.  Trans.  Lit.  and  Phil.  Soc.  i,  430,  1815:  Gaateroateua 
apeltea  Cav.  &  Val.  iv,  505;  Gaateroateua  quadracua  Giinther,  i,  7.) 
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Oedeb  t.-acanthopteri. 

{The  Spiny-rayed  Fishes.) 

Cranium  normal,  symmetrical ;  the  maxillary  bone  distinct  from  tbe 
premaxillary,  whicb  tbrms  tbe  border  of  tbe  moatb.  Bones  of  tbe 
mandible  distinct.  Gills  normal,  laminated,  rarely  reticulated.  Gill- 
openings  in  advance  of  tbe  pectorals.  Opercular  appamtus  complete. 
Basal  bones  of  pectorals  not  enlarged.  Pbaryngeals  well  developed, 
tbe  tbird  superior  pbaryngeal  usually  largest.  Lower  pbaryngeals 
separate  or  united.  Ventral  fii  s  variously  placed,  often  wanting,  nor- 
mally tboracic  and  six-rayed,  tbe  first  ray  spinous.  Anterior  rays  of 
dorsal  and  anal  normally  developed  as  spines,  but  often  soft  and  artic- 
ulate. Air-bladder,  if  present,  witbout  pneumatic  duct.  Tbe  most  ex- 
tensive of  tbo  orders  of  fisbes,  comprising   a  great  variety  of  forms. 

(axav^/z,  spine ^  TZTspoUj  fiu.) 

(Aoanthopterygiif  Pharyngognathi,  and  Anacanthini  Gttnther,  i,  ii,  iii,  iv,  cxcluKive  of 
varioas  families.  Orders  Perce80<X8f  Feroomorphi,  and  Pharyngognathi  Cope,  Trans. 
Amer.  Phil.  Soc.  1870,  456.) 

ANALYSIS  OF  FAMILIES  OF  ACANTHOPTERI. 

A.  Ventral  ftns  abdominal;  dorsals  two,  well  separated.    (Peroesoces.) 

B.  Dentition  strong;  vertebns24 SPHYit«NiDiE,  67, 

BB.  Dentition  feeble;  yertebrse  more  than  24 ;  camivorons Atherikid^,  66. 

BBB.  Dentition  feeble ;  vertebrsB24;  limnophagous MuoiLiDiE,  65. 

AA.  Ventral  fins,  if  present,  thoracic  or  jugular. 
C.  Ventral  region  without  sucking-disk. 
D.  Suborbital  without  bony  stay. 
E.  Ventral  fins  present,  the  rays  in  normal  number,*  I,  5. 
F.  Lower  pharyngeal  bones  separate  (except  in  certain  ScicenidcB);  gills  4, 

a  slit  behind  the  last. 
Q.  Gill-membranes  free  from  the  isthmus. 
H.  Spinous  dorsal  transformed  into  a  lamellated  sucking-disk,  situated 

on  the  top  of  the  head. 

ECHENEIDIDiE,  70. 

HH.  Spinous  dorsal  not  transformed  into  a  sucking-disk. 
1.  Scales  small  or  obsolete,  mostly  cycloid ;  spinous  dorsal  compar- 
atively little  develo|>ed;   caudal 
I>eduncle  slender, t  the  fin  widely 
forked .  t    (  Scorn  hriform  fishes. ) 
K.  Vertebr©  more  than  24  or  25;  no  free  anal  spines. 
L.  Spinous  dorsal  represented  by  free  spines;  caudal  not  forked; 

body  elongate,  fusiform. 

ELACATIDiE,  71. 

*  Escept  in  certain  Stromatcidce,  AcanthuridcHj  and  Icosfeida, 
t  Except  in  PomatomidcB,  ElacaUdce,  and  some  Stromaiddce, 
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LL.  Spinous  dorsal  well  developed,  depressible  in  a  groove 
—  Scales  minute  or  wanting ;  premaxillaries  non-pro-. 

tractile ScoMBmi>.£,  74. 

Scales  of  moderate  size;  premaxillaries  protrac- 
tile   NOMEID^,  76  (6). 

LLL.  Spinous  dorsal   littlo  developed,  or  not  distinguishable 

from  the  soft  parts;  no  fiulets. 
M.  (Esophagns  wfthoot  tooib-UkB  pToecaB.CoRTPHjEyiD.c,  79. 
MM.  (Esophagus  with  tooth-like  process. . .  STSOMATEUXfi,  77. 
KK.  Vertebne  25  (24-26) ;  two  free  anal  spines  (sometimes  obso- 
lete). 
N.  Scales  minuto  or  obsolete,  cycloid;  tail  widely  forked. 

CARANGlDiB,  75. 

NN.  Scales  small,  weakly  ctenoid;  tail  little  forked. 

POMATOMID^,  76. 
II.  Scales  well  developed,  mostly  ctenoid;*  caudal  peduncle  not 

especially  slender. 
O.  Pectoral  with  the  lower  rays  detached  and  filiform; 
two  short,  separated  dorsal  fins; 
head  with  muciferous  system  well 
developed. 

POLTNEMIDA,  68. 

00.  Pectoral  fin  entire. 
P.  Throat  with  two  barbels;  dorsals  two;  scales  large. 

MULUDiE,  90. 
PP.  Throat  without  barbels. 
Q.  Skull  cavernous;  anal  spines  I  or  2;  lateral  line 
extending  on  the  caudal  fin ;  head 
scaly;  no  teeth  on  vomer. 

SCI£NU>£,  91. 
QQ.  Skull  not  especially  cavernous. 
R.  Anal  fin  comparatively  short,  with  less  than  13 1 
soft  rays;  vomer  mostly  with 
teeth.    (  Perclform  fishes. ) 
S.  Scales  caducous;  dorsal  fins  two,  the  first  short; 
mouth  very  oblique. 

APOGONIDiE,  89. 
8S.  Scales  adherent. 
T.  Anal  spines  1  or  2;   dorsal  fins  2;   psendo- 
branchiffi  small  or  obsolete. 

PERCIDiE,  83, 

TT.  Anal  spines  3t  or  more  (rarely  obsolete). 
U.  PseudobranchixB   small,   covered   by   the 
skin,  or  obsolete. 
V.  Vomerine  teeth ;  lateral  line  present. 

£lassomatid£,  83  (&). 
W.  Vomerine  teeth  none ;  lateral  line  obso- 
lete   Centrarchid^,  H4. 

UU.  PseudobranchiiB  well  developed. 

W.  Maxillary  not  slipping  under  preor- 
bital  for  its  whole  length. 


*  Small  or  wanting  in  some  UranoaoopidcDy  TrichodantidcPy  and  Icosteida, 

t  Except  in  some  SparUUxj  PriacanthidoBj  CenirarchidcBy  etc 

t  Obsolete  in  some  Serranida;  more  than  three  in  some  Cenlrwrckida. 
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t  Month  nearly  vertical ;  at'  a!  fin  loni; ; 
whole  head  closely  scaly. 

PRIACANTHIDiB,  8G  (6). 

tt  Month  nearly  horizontal ;    anal  fin 

rather  short SBRRANiDiE,  86. 

WW.  Maxillary  with  its  npper  edge  for  its 
whole  length  slipping  under  the 

preorhital Sparid^,  8H. 

BR.  Anal  fin  elongate;    pseudohranchice   present; 
spinous  dorsal  little  developed. 
X.  Dorsal  spines  present :  sUoloton  well 
ossified. 
Y.  Pectoral  fins  hroad,  procnrrcnt  for- 
wards. 

t  Body  scaly ;  slit  behind  fourth  gill 
small;  eyes  superior. 

TjRANOSCOPIDiE,  103. 

tt  Body  naked ;  eyes  lateral. 

TmcnoDONTiDiE,  102. 
YY.  Pectoral  fin  narrow,  not  procur- 
lent;  body  scaly. 

Latiudjs,  101  (&). 
XX.  Dorsal  spines  obsolete;    skeleton 
more  or  less  cartilaginous. 

ICOSTRIBJE,  101. 

GG.  Gill-membraaes  united  to  the  isthmus,  restricting  the  gill-openings 

to  the  sides. 
Z.  Body  not  elevated;  lateral  line 
obsolete;  spinous  dorsal  short  and 
weak ;  inner  rays  of  ventrals  long- 
est  GOBIIDiE,  104. 

ZZ.  Body  elevated;  lateral  line 
present;   spinous  dorsal  well  de- 
veloped    {Chcetodoniiform  fishes.) 
a.  Teeth  setiform,  in  many  rows; 
vertical  fins  densely  scaly;  tail 
unarmed, 
d.  Dorsal  fin  divided. 

EPHIPPIDiE,  97. 
dd.  Dorsal  fin  continuous. 

CHiETODONTlDiE,  D8. 

do.  Teeth  incisor-like,  in  one 
row;  tail  with  1  or  more 
spines  on  each  side. 

ACANTHUiUDiE,  99. 

FF.  Lower  pharyngeals  united.    (PharyvgognatkL) 
0,  Nasal  openings  single  on  each  side;  scales  mostly  ctenoid. 
d.  Gills  l^f  last  slit  small  or  obsolete;  psendobrauchite  present;  anal 

spines  2 Pomacentrid^,  96. 

dd»  Gills  4,  a  slit   behind   the  last;    pseudobranchise  obsolete;   anal 

spines  3  or  more..  .CicuuDiE,  95. 
00.  Nasal  openings  2  on  each  side;  anal  spines  3;  scales  mostly  cycloid. 
e.  Viviparous;  dorsal  fin  with  a  scaly  sheath;  anal  rays  slender  and 

numerous Embiotocid^,  93. 

ee.  Oviparous;  anal  rays  rather  few. 
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/.  Teeth  villiform ;  prcmaxillaries  extremely  protractile;  gills  4.  a 

slit  behind  last;  pseudobranchio) 

concealed Oerrid^,  9ii. 

ff.  Teeth  not  villiform;  premaxiUaries  moderately  protractile;  gills 

31;  last Hlit obsolete;  jweudobrau- 

chi«B  well  developed . Labrid^e.  94. 

EE.  Ventral  fins,  if  present,  with  the  rays  in  more  or  less  than  the  norms! 

number  (1, 5). 
h.  Anal  fin  present. 
i.  Body  compressed  and  elevated;  the  scales  very  small,  or  none. 
j.  Dorsal  spines  indistinct. 

k.  Ventral  rays  4-6 BRAMiDiE,  80. 

kk.  Ventral  rays  about  15 Lampridid^,  78. 

jf/.  Dorsal  spines  well  developed;  ventrals  rays  abont  lj7 .ZKSiDMf  81. 
ii.  Body  not  specially  elevated. 

I.  Ventrals  thoracic  (if  present), 
m.  Ventrals  with  more  than  5  soft  rays;  scales  ctenoid;  hoad 

armed. 

n.  Vent  normal Berycid-s:,  82. 

nil.  Vent  in  front  of  ventrals ;  dorsal  spines  few. 

Aphredodbrid^,  83. 

mm.  Ventrals  few-rayed  or  wanting;  scales  small  or  wanting. 

0.  Upper  jaw  produced  into  a  sword;  dentition  feeble; 

gills  reticulated... XiPHiiD^,  72. 

00.  Upper  jaw  not  produced;  dentition  very  strong:  body 

elongate TRicrauRiD^,  73. 

U.  Ventrals  jugular  (if  present). 

p.  PseudobranchiiB  present.    (Btennif/orm  fishes.) 

q.  Dorsal  with  many  spines,  sometimes  entirely  spinous. 

BLBNNIIDjE,  113. 
qq.  Dorsal  with  few  spines  or  none. 
8.  Gill-membranes  united  to  the  isthmus. 

ZOARCIDiE,  115. 

98.  Qill-membranes   broadly  united,  free  from  the 
isthmus;  ventrals  none. 

CoXOROOADIDiE,  11$. 

888.  Gill-membranes  separate,  free  from  the  isthmus, 
t  Ventrals  filamentous,  at  the  throat ;  jaws  with 

teeth OPHiDiiDiE,  lia 

U.  Ventrals  none;  jaws  toothless. 

AMMOBTTIDiE,  G9. 

pp,  PseudobranchisB  obsolete. 

If.  Dorsal  without  distinct  spinous  part. 
V.  Vent  at  the  throat ;  ventrals  none. 

FlERASFERID^,  117. 

vv.  Vent  posterior. 
w.  Scales  cycloid;  caudal  fin  present. 

Gadida,  120. 
WW.  Scales  spinous,  keeled;   no  caudal  fin; 
the  tail  attenuate. 

Macruridje,  121. 
uu.  Dorsal   fin  with   a  distinct   spinous  part, 
composed  of  a  few  spines;  ven- 
trals I,  2;  gills  3,  the  giU-mcm- 
branes    broadly   united    to    the 

isthmus BATRACHIDiBj  112. 
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hh.  Anal  fin  none;  skeleton  not  ossified;  caudal  rudimentary,  or  not  in 

the  line  of  axis  of  body. 

Trachypterid^,  100. 
DD.  Suborbital  with  bony  stay.    (Cotti/orm  fishes.) 

V.  Head  not  mailed. 
X,  Slit  behind  fourth  gill  large ;  body  evenly 

scaled Chiridjb:,  10r». 

XX,  Slit  behind  fourth  gill  small  or  wanting. 
y.  Gill-membranes    separate,     free    from 
isthmus;    ventral   fins   normally 
formed,  mostly  I,  5. 

ScORPJSNIDiE,  IOC 
yy.  Gill-membranes   broadly  joined,    at- 
tached  to   the   isthmus  or  not; 
ventral  fins  variously  imperfect. 
COTTIDiE,  107. 
w.  Head  mailed,  externally  bony. 

e,  Yentrals  few-rayed,  close   together; 
last  gill-slit  obsolete. 

Agonid^,  107  (6). 
gg,  Ventrals  1,  4,  or  I,  5,  usually  wide 
apart;  last  gill-slit  large. 

Triolidjs,  108. 

a.  Gill-openings  narrow;  spinous  dor- 
sal little  developed ;  sucking-disk 
formed  of  the  united  ventral  fins; 
pyloric  ccsca  numerous;  subor- 
bital with  a  bony  stay. 
h»  Skin  smooth;  vertebr©  very  nu- 
merous   LlPARIDID^,  109. 

ht.  Skin  tubercular  ;vertebr8d  rather 
few Cyclopterid^,  110. 

€M,  Gill-openings  wide;  spinous  dorsal 
wanting;  sucking -disk  between 
the  ventral  fins;  no  pyloric  coeca; 
body  naked..  .Gobiesocid^,  111. 

Family  LXV.— MUGILID^. 

{The  Mullets.) 

Body  oblong,  more  or  less  compressed,  covered  with  rather  large 
cycloid  scales ;  no  lateral  line,  but  the  furrows  often  deepened  on  tb© 
middle  of  each  scale  so  as  to  form  lateral  streaks.  Mouth  small,  termi- 
nal. Jaws  with  small  teeth,  or  none ;  premaxillaries  protractile.  Gill- 
openings  wide,  the  membranes  separate,  free  from  the  isthmus.  Bran- 
cbiostegals  5  or  6.  Gill-rakers  long  and  slender.  Gills  4,  a  slit  behind 
fourth.  PseudobranchiaB  large.  Two  short  dorsal  fins,  well  separated^ 
the  anterior  with  4  stiff  spines,  the  last  one  of  which  is  much  shorter 
than  the  others;  second  dorsal  longer  than  the  first,  similar  to  anal; 
BuU.  Nat.  Mus.  No.  16 26  ^  , 
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anal  spines  3,  rapidly  graduated ;  ventral  fins  abdominal,  not  far  back, 
attaclied  to  the  elongate  coracoid  bone,  composed  of  one  spine  and  five 
rays;  caudal  forked.  Air-bladder  large,  simple.  Intestinal  canal  long. 
Peritoneum  usually  black.  Vertebrae  24.  Genera  3;  species  70-80; 
inhabiting  the  fresh  waters  and  coasts  of  warm  regions,  feeding  on 
organic  matter  contained  in  mud.  A  considenible  indigestible  i)ortion  of 
the  latter  is  swallowed,  and  in  order  to  prevent  larger  bodies  from  pass- 
ing into  the  stomach,  or  substances  from  passing  through  the  gill-open- 
ings, these  fishes  have  the  organs  of  the  pharynx  modified  into  a 
filtering  apparatus.  They  take  in  a  quantity  of  sand  or  nuid,  and 
after  having  worked  it  for  some  time  between  the  pharyngeal  Ixines, 
they  eject  the  roughest  and  indigestible  portion  of  it.  The  upper 
pharyngeals  have  a  rather  irregular  form ;  they  are  slightly  arched,  the 
convexity  being  directed  towards  the  pharyngeal  cavity,  tapering  an- 
teriorly, and  broad  posteriorly.  They  are  coated  with  a  thick,  soft 
membrane,  which  reaches  far  beyond  the  margin  of  the  bone,  and  is 
studded  all  over  with  minute  horny  cilia.  Each  branchial  arch  is  pro- 
vided with  a  series  of  long  gill-rakers,  which  are  laterally  bent  down- 
wards, each  series  closely  fitting  to  the  sides  of  the  adjoining  arch,- 
they  constitute  together  a  sieve  admirably  adapted  to  i)ermit  a  transit 
for  the  water,  retaining  at  the  same  time  every  solid  substance  in  the 
cavity  of  the  pharynx.     (Gunther.) 

The  MugilidcBj  AtnerintdWj  Sphyrwnidce,  and  Ophiocephalidw  compose 
the  group  or  suborder  of  Percesoces^  thus  characterized.  Ventral  fins 
abdominal ;  branchial  arches  well  developed,  the  bones  all  present  ex- 
cept the  fourth  superior  branchihyal.  Third  superior  pharyngeal  much 
enlarged  5  lower  pharyngeal  distinct.  Scales  cycloid.  Pectorals  ele- 
vated, about  on  a  level  with  the  upper  posterior  angle  of  operculum ; 
spinous  dorsal  usually  present.  (Latin,  Perca^  a  i>erch;  Esox^  a  pike^ — 
the  group  being  intermediate  in  its  position  between  the  Percoids  and 
the  HaplomL) 

(Mugilidw  GUather,  iii,  409,  467.) 

*  Jaws  with  a  series  of  cilia,  bat  without  true  teeth ;  part  of  the  stomach  muscular, 
gizzard-like MUGU^  195. 

105. — IVEUOIL  Liuneeus. 
{Mullets.) 
(Artedi;  Linnaous,  Syst.  Nat.:  type  Mugil  cepluiliu  L.) 

Body  oblong,  somewhat  compressed,  covered  with  large  cycloid  scales, 
Hesul  large,  bluntish,  convex  above,  scaled.    Mouth  small.    Jaws  tooth- 
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less,  usually  provided  with  short,  flexible  cilia  resembling  teeth ;  lower 
jaw  forming  an  angle  at  the  symphysis.  A  portion  of  the  stomach  mo<l- 
ifled  to  form  a  muscular  gizzard.  Species  very  numerous,  found  in 
great  schools  near  the  shore  in  all  warm  regions.  (Latin  Mugil,  the 
ancient  name,  from  mul/feo^  to  suck.) 

•Adipose  eyelid  well  developed. 

a.  Scales  medium  (40-42  series);  sides  with  dark  stripes;  aual  rays  III,  8. 

638.  IVE«  mexicamis  Steindachuer. — California  Mullet;  Macho. 

General  form,  colorati(m,  and  appearance  of  M.  albula^  the  head 
rather  longer,  broader,  and  more  depressed;  interorbital  space  about 
half  length  of  head.  Anterior  rays  of  dorsal  and  anal  with  small  scales, 
the  posterior  part  of  the  flu  naked.  Eye  rather  small;  the  adipose 
eyelid  very  thick.  Bluish  above ;  sides  silvery,  with  dark  stripes  along 
the  rows  of  scales.  Head  4;  depth  4.  D.  IV-I,  8;  A.  Ill,  8;  Lat 
1.  42.  Pacific  coast,  chiefly  south  of  Point  Concepcion ;  abundant ;  very 
close  to  the  next,  of  which  it  is  probably  a  variety. 

(Steiudacbner,  Ichth.  Beitriige,  lii,  58,  1875.) 

634.  HE.  albnla  Ij.—StHped  Mullet. 

Body  rather  elongate,  little  compressed,  subterete.  Snout  not  broad, 
moderately  depressed.  Mouth  moderate,  the  lips  thin,  the  maxillary  not 
nearly  covered  by  the  preorbital ;  angle  made  by  the  dentary  bones  ob- 
tuse, or  nearly  a  right  angle.  Space  at  the  chin  between  the  mandib- 
ulary  bones  oblanceolate,  acutish  anteriorly.  Scales  comparatively 
small,  a  few  on  the  dorsal  and  anal  fins.  Pectoral  fins  placed  little 
above  the  axis  of  the  body.  Coloration  dark-bluish  above ;  sides  sil- 
very, with  conspicuous  darker  lateral  stripes ;  a  dusky  blotch  at  base 
of  pectorals.  Head  4J;  depth  4.  D.  IV-I,  8;  A.  Ill,  8;  scales  42-13. 
Atlantic  coast  of  United  States ;  very  abundant  southward,  where  it 
is  much  valued  as  a  food-fish. 

(Linn.  Syst.Nat. :  Magil pHmieri'B\oc\k,  Ansl.  Fiscli.taf.  398:  Mugil  lineaim  Cnv.  &. 
Val.  xi,  96:  Muifil  lineatus  Gthr.  iii,  417:  Mugil  berlandieri  Grd.  U.  S.  Mex.  Bound. 
Surv.  20,  fig.  1 — fig.  4  represents  the  yoong  of  M,  branUensis,) 

cm.  Scales  larger  (3S  series) ;  sides  withoat  conspicaoos  dark  stripes ;  anal  rays  III,  9. 

635.  HI.  brasillensis  Ag.^White  Mullet;  Liza. 

Body  oblong,  rather  compressed.  Snout  moderate.  Mouth  mod- 
emte;  the  maxiUary  mostly  concealed  under  the  preorbital ;  angle  made 
by  the  dentaries  about  a  right  angle.  Space  at  the  chin  betweeu  the 
mandibularies  somewhat  club-shaped.    Scales  comparatively  large 5  soft 
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dorsal*  and  anal  fins  covered  with  small  scales;  pectoral  fins  mostly 
naked,  inserted  high.  Coloration  blnish  above ;  the  sides  silvery,  without 
conspicnoos  dark  strix>es,  but  with  shining  streaks  along  the  rows  of 
scales;  a  dusky  blotch  at  the  base  of  the  pectoral;  tips  of  caudal  and 
soft  dorsal  blackish.  Head  4;  depth  4.  D.  IV-1, 8;  A.  Ill,  9;  scales 
38-12;  vert.  11  +  13.  Cape  Cod  to  South  America,  and  Lower  Califor- 
nia; abnndant ;  on  our  Atlantic  coast,  usually  reaching  a  smaller  size 
than  Mugil  albula* 

( Agaasiz  Spix.  Pise.  Brazil,  234 :  Mugil  cnrema  and  Mujil  petroaus  Cav.  &  VaL  xi, 
87,81);  Giinther,  iii,  431:  Mugil  lineatua  Storer,  Hiat.  Fish.  Mass.) 

Familv  LXVL— ATHERINIDiE. 

{TJie  Silversides.) 

Body  rather  elongate,  somewhat  compressed,  covered  with  cycloid 
scales  of  moderate  or  small  size.  No  lateral  line ;  some  scales  often 
with  rudimentary  mucous  tubes.  Cleft  of  the  mouth  moderate.  Teeth 
small,  on  jaws  and  sometimes  on  vomer  and  palatines,  rarely  wanting. 
PremaxiUaries  protractile  or  not.  Opercular  bones  without  spines  or 
serrature.  Gill-openings  wide,  the  gill-membranes  not  connected,  free 
from  the  isthmus.  Gills  4,  a  slit  behind  the  fourth.  PseudobranchiiB 
present.  Gill-rakers  usually  long  and  slender.  Branchiostegals  5  or  6. 
Dorsal  fins  2,  well  separated,  the  first  of  3-8  feeble,  flexible  spines,  the 
second  of  soft  rays.  Anal  with  a  weak  spine,  similar  to  the  soft  dorsal, 
but  usually  larger.  Ventral  fins  small,  abdominal,  not  far  back,  of  1 
small  spine  and  5  soft  rays.  Pectorals  moderate,  inserted  high.  Air- 
bladder  present.  Ko  pyloric  coeca.  Caudal  and  abdominal  vertebrae  very 
numerous.  Carnivorous  fishes,  mostly  of  small  size,  living  in  great 
schools  near  the  shore  in  temperate  and  tropical  seas ;  a  few  species  in 
fresh  water;  nearly  all  the  species  have  a  silvery  band  along  the  side. 
Genera  about  8 ;  species  50. 

CAtherinidoB  pi,  GUnthor,  iii,  391-407.) 

a.  PremaxiUarios  freely  protractile  (their  skin  not  continuous  with  that  of  the  fore- 
head). 
h,  Premaxillary  narrow,  its  edge  nearly  straight;  teeth  on  vomer..  Atherina,  198. 
hb,  Premaxillary  broad  posteriorly,  its  edge  curved ;  no  teeth  on  vomer. 
0.  Teeth  none Leurestues,  197. 

*  Dorsal  and  anal  partly  naked,  pectoral  wholly  so  in  specimens  from  North  Caro* 
Una ;  dorsal  and  anal  densely  scaly,  pectoral  mostly  scaly  in  specimens  from  Acapnlco^ 
Hex.,  otherwise  similar. 
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ec,  Toeth  in  bands. 

d.  Jaws  produced  in  a  short  beak.... Labidesthes,  198. 

dd.  Jaws  not  produced,  the  lower  short Menidia,  199. 

aa.  Premasillaries  not  truly  protractile  (skin  of  the  premaxillaries  mesially  continu- 
ous with  that  of  the  forehead). 

e.  Teeth  in  villiforoi  bands Atherinopsis,  200. 

ee.  Teeth  in  a  single  series,  each  ono  bicuspid Atheruyops,  20L 

196.— ATHERIfVA  Linnseus. 

Friars. 

(Linnseus,  Syst.  Nat.  xii,  17GC :  type  Atherina  hepsetua  L.) 

Body  oblong,  compressed.  Mouth  large,  terminal,  oblique;  jaws 
about  equal,  their  edges  nearly  straight;  maxillary  extending  to  the 
front  of  the  eye.  Premaxillaries  narrow  posteriorly,  anteriorly  protrac- 
tile. VilUform  teeth  in  bands  on  jaws,  vomer,  and  palatines.  Species 
numerous,  mostly  European.  {aO^phr^^  the  ancient  name,  from  aOi}p^  a 
barb  or  spike,  from  the  form  of  body  or  the  numerous  bones;  possibly 
from  dOeplZeiyj  to  despise,  from  their  diminutive  size.) 
636.  A.  Carolina  Cuv.  &,  Val. 

Very  similar  to  the  European  A.  hepsetuSy  but  with  the  head  smaller 
and  the  body  slenderer.  Depth  CJ  in  total  length,  with  caudal.  D. 
VIII-I,  12 ;  A.  1, 15.  L.  4  inches.  South  Carolina ;  not  seen  by  recent 
writers.    (Guv.  &  Val.) 

(Cuv.  &  Val.  X,  445,  1835.) 
687.  A«  Teliana  Goode  &,  Bean. 

Snout  obtuse,  top  of  head  broad  and  very  flat;  cleft  of  mouth  some- 
what oblique ;  jaws  equal  anteriorly ;  maxillary  extending  beyond  front 
of  orbit.  Teeth  very  small  in  the  jaws  and  on  the  vomer.  The  silvery 
band  occupies  the  third  row  of  scales,  its  width  less  than  half  the  diame- 
ter of  the  eye.  Diameter  of  orbit  contained  twice  in  length  of  head, 
greater  than  interorbital  width  and  more  than  twice  the  length  of  the 
snout.  Spinous  dorsal  beginning  behind  the  vertical  from  the  tips  of 
the  ventral  fins.  Head  3 J  in  length;  depth  4§.  D.  V-T,  9;  A.  1, 10; 
Jjat.  1. 36 ;  L.  transv.  6  J.    ( Ooode  &  Bean.)    Clear  Water  Harbor,  Florida. 

(Goodo  &  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  342,  1879.) 

197.— LEUBESTHCS  Jordan  <&  Gilbert. 
(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  29:  type  Aiherinopais  tenuis  Ayres.) 

This  genus  agrees  with  Menidia  in  every  respect,  except  that  the  teeth 
are  obsolete.    But  one  species  is  certainly  known.    (>let»/>o?,  smooth; 
iffOtw^  to  eat.) 
^89.  £••  tenais  (Ayres)  J.  &,  G. 

Clear  hyaline  green,  with  the  lateral  silvery  streak  very  distinct, 
wider  than  eye,  on  IJ  rows  of  scales ;  edges  of  scales  above  bordered  by 
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dark  points.  Scales  small,  sraooth,  and  firm,  closely  imbricated,  tlieif 
edges  crenate.  Maxillary  not  reaching  to  pupil.  Premaxillary  very  pro- 
tractile, curved,  its  posterior  portion  broad.  Lower  jaw  shorter  than 
upper.  First  dorsal  fin  over  front  of  anal,  much  nearer  base  of  caudal 
than  snout.  E^^e  equal  to  snout.  Head  4J^;  depth  5.  D.  V-I,  9;  A.  I, 
22  'y  Lat.  1. 75.  L.  5  inches.  Coast  of  California ;  abundant  in  San  Diego 
Bay. 
{AtJierinopais  tenuis  Ay  res,  Proc.  Cal.  Acad.  Nat.  8c  i.  1860,  76.) 

198.-IiABlI>ESTHi:S  Cope. 
(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  IdTO,  455:  type  Chirostoma  sioculum  Cope.) 

This  genus  ditters  from  Menidia  chiefly  in  the  prolongation  of  the  jaws, 
both  of  which  are  produced  into  a  short  depressed  beak.  {XoLfScq^  a  pair 
of  forceps ;  t^Otta^  to  eat.) 

63 ^*  li*  Sicculas  Cope. — Brook  Silvcrside;  Skipjack, 

Pale  olive- green,  translucent  j  lateral  silvery  band  very  distinct, 
scarcely  broader  than  pupil,  bounded  above  by  a  dark  line  j  back  dotted 
with  black.  Body  elongate,  very  slender,  compressed.  Head  long,  flat- 
tish  above,  narrow  below.  Snout  slender,  conic.  Premaxillaries  broad 
posteriorly,  very  protractile,  produced  forwards,  the  snout  longer  than 
the  large  eye.  Edge  of  upper  jaw  strongly  concave.  Teeth  very  slender, 
mostly  in  one  series,  forming  a  narrow  band  in  front.  Scales  smaH, 
thin,  with  entire  edges.  Spinous  dorsal  very  small  j  soft  dorsal  short. 
Anal  fin  long ;  caudal  forked  5  pectorals  moderate.  First  dorsal  inserted 
somewhat  behind  the  vent.  Head  4J;  depth  6;  eye  3 J  in  head.  D. 
I  V-I,  11 5  A.  I,  23;  Lat.  1.  75.  L.  3.J  inches.  Ponds  and  sluggish 
streams;  I^Iichigan  to  Iowa  and  Tennessee;  locally  abundant;  a  very 
graceful  little  fish. 

{Chirostoma  sicculum  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  81 :  Lahidesihca  sicculai 
Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  40.) 

199.— ITIEIVIDIA*  BoDaparte. 

I^ilversides. 

(Argyrea  DoKay  :  Basilichthys  Grd. :  LabidestJies  Cope.) 
(Bonaparte,  Fauna  Italica,  about  1840:  typo  Atherina  menidia  L.) 

Body  elongate,  more  or  less  compressed.  Head  oblong,  compressed. 
Mouth  small,  the  gape  curved,  very  oblique,  usually  not  reaching  the  eye; 

**  Chirostoma  Swainson,  Classin.  Fishes,  etc.  1839, 24^  {=  Atherinoides  Blecker=  J <A<Ti- 
nichthys  B\eekeT=IIetcrognaihu8  Grd.,  all  these  nomioal  genera  based  on  the  same  type, 
Atlierina  humholdtiana  Cuv.  &  Val.,  from  Mexico),  is  distinguished  from  Menidia  by  the 
very  long  and  strong  mandible  which  protrudes  beyond  the  upper  jaw.  There  are  a 
few  vomerine  teeth,  and  the  premaxillary  is  extremely  x>rotractilo. 
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lower  jaw  short ;  maxillary  slipping  entirely  tinder  pr«  orbital;  jaws  each 
with  a  band  of  simple,  usually  villiform  teeth.  Premaxillaries  very  freely 
protractile*,  their  spines  comparatively  long,  nearly  equal  to  the  eye, 
extending  backward  beneath  a  fold  of  skin  which  connects  the  bases  of 
the  maxillaries;  posterior  part  of  premaxillaries  broad.  Ko  teeth  on 
vomer  or  palatines.  Scales  entire,  or  with  the  edges  crenate  or  laciniatc. 
Species  numerous,  of  moderate  or  smuU  size,  some  of  them  entering 
fresh  waters.  {Menidia,  an  old  name  of  some  small  silvery  fish,  from 
/ziyioy,  the  moon.) 

6A0.  M.  bosci  (C.  «fe  V.)  J.  &  G. 

Clear  transparent  green;  sides  with  a  well-defined  silvery  band,  % 
diameter  of  the  eye  5  back  and  chin  with  large,  black  dots.  Eye  large,  3 J 
in  head,  a  little  longer  than  snout.  Scales  firm,  their  edges  strongly 
crenate,  those  on  the  back  laciniate.  Upper  jaw  the  longer.  First  dor- 
sal very  feeble,  over  the  beginning  of  the  anal,  rather  nearer  the  tip  of 
the  caudal  than  the  snout.  Distance  from  first  to  second  dorsal  %  length 
of  head.  Pectorals  reaching  ventrals,  nearly  as  long  as  the  head. 
Ventrals  falling  far  short  of  the  base  of  the  first  dorsal;  second  dorsal 
veiy  short.  Teeth  short,  even,  forming  a  narrow  villiform  band.  Head 
4 J ;  depth  5.i.  D.  IV-1, 8 ;  A.  1, 22 ;  scales  45-7.  L.  6  inches.  Atlantic 
Coast  of  the  United  States,  chiefly  southward ;  abundant. 

(Athcrina  menidia  Linn.  Syst.  Nat.:  AtherinabosciCnv,  ot  Val.  x,  4G5,  1835:  Aiherina 
menldia  DuICay,  New  York  Fauna,  Fish.  142 :  AUmrinichthya  menidia  ot  noiata  GUnthor, 
iii,  40G.) 

•41*  in.  vagrrans  (Gootio  &  Bean)  J.  &  G. 

SUvery  streak  occupying  the  lower  two-thirds  of  the  third  and  the 
upper  two-thirds  of  the  fourth  series  of  scales.  Eye  3  in  head,  sis  long 
as  lower  jaw,  greater  than  snout  and  less  than  interorbital  width.  Pre- 
maxillaries freely  protractile ;  teeth  rather  strong.  Scales  laciniate  on 
the  back,  nearly  entire  laterally.  First  dorsal  inserted  opposite  the 
space  between  the  anal  fin  and  the  vent,  nearer  base  of  caudal  than 
snout.  Pectoral  about  as  long  as  head.  Caudal  slightly  forked,  the 
lobes  equal.  Vertical  fins  excessively  scaly.  Head  5;  depth  5^  D. 
V-I,  7;  A.  1, 18;  scales  48-7.    L.  4  inches.    Virginia  to  Gulf  of  Mexico. 

(Chirosloma  vagrans  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1871),  148.) 

642.  Iff.  notata  (Mitch.)  J.  &  O.—Silvcrside. 

Transparent  green,  with  a  lateral  silvery  band  half  the  width  of  the 

•  We  have  been  able  to  verify  tbis  character  on  only  a  few  of  the  foreign  species. 
W©  are  therefore  nncertain  whether  the  bulk  of  the  species  referred  by  Dr.  Giinthet 
to  "AlhcrinichtJiya^^  belong  to  Menidia  or  to  Atherinojma, 
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eye ;  scales  above  with  spots  along  their  edges,  so  that  their  outlines 
are  clearly  defined ;  chin  speckled.  Scales  with  entire  edges.  Eye  large, 
3  J  in  head,  about  as  long  as  the  snout  Jaws  equal.  First  dorsal  larger 
than  in  Jf.  bosciy  inserted  in  front  of  the  anal,  over  the  vent,  about  mid- 
way between  snout  and  base  of  caudal.  Distance  between  dorsals  | 
length  of  head.  Pectoral  scarcely  shorter  than  head,  reaching'  past  base 
of  ventrals,  which  do  not  reach  the  vent  or  the  front  of  the  dorsal. 
Body  slenderer,  and  more  compressed  than  in  M.  hosci.  Teeth  in  few 
series,  some  of  them  larger.  Head  5;  depth  6.  D.  IV-I,  8;  A.  I,  23; 
scales  4G-10.  L.  5  inches.  Atlantic  coast  of  United  States,  chiefly 
northward;  abundant. 

(Afhen:ia  notata  Mltchill,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  1814,  446:  Atherina  notaia 
Dekay,  New  York  Fauna,  Fish.  141:  Atherina  menidia  Cuv.  et  Val.  x,  4<i2:  Chirostoma 
noiaium  of  modt  recent  writoi-s.) 

643.  M.  beryllina  (Cope)  J.  &  0. 

Pale  olive,  with  a  silver  band  on  2 J  rows  of  scales.  Body  stouter  than 
nsual.  First  dorsal  far  in  advance  of  second,  inserted  over  the  vent, 
slightly  nearer  base  of  caudal  than  snout.  Eye  large,  3  in  head.  Man- 
dible slightly  projecting.  Scales  not  described.  Head  4J;  depth  6. 
D.  V-1, 11;  A.  1, 18.    L.  2.}  inches.    Potomae  Eiver.    {Cope.) 

(Chlroslonia  beryllinun  Cope,  Trans.  Am.  Phil.  Soc.  Ib66, 403.) 

61 4«  M,  brasHiensis  (Quoy  &>  Gaimard)  J.  <&  G. 

Olivaceous,  the  silvery  lateral  stripe  less  than  half  the  diameterof  the 
eye ;  scales  on  back  covered  with  dark  dots.  Scales  all  entire.  Cleft 
of  moutb  reaching  to  nearly  opposite  eye.  Jaws  equal.  Teeth  not 
forming  a  close  band.  First  dorsal  inserted  over  the  front  of  the  anal, 
nearer  the  base  of  the  caudal  than  the  snout.  Pectoral  as  long  as  the 
head,  reaching  well  past  root  of  ventrals,  which  i-each  the  vent.  Eye 
3i  in  head.  Head  4;  depth  5.  D.  IV-I,  9;  A.  I,  21;  scales  40-8.  L. 
3  inches.  Florida  to  Mexico  and  Brazil.  Described  from  a  specimen 
obtained  in  Saint  John's  River,  Florida. 

(1  Athena  braMliensis  Quoy  &  Gaimard,  Voy.  Uran.  Poi88.332:  AtJierina  bra8ilien$i$ 
Cuv.  &  Val.  X,  4G7:  AlhcrinichChyd  hrasilitmia  Gunther,  iii,  404.) 

645.  M.  pcnSnsHlae  (Goodo  &  Bean)  J.  &  G. 

Silvery  streak  occupying  the  fourth  and  upper  half  of  the  fifth  row 
of  scales.  Eye  3  to  3.}  in  head,  about  equal  to  the  snout  and  the  inter- 
orbital  width.  Mouth  very  proti*actile;  lower  jaw  long,  more  than 
one-third  the  length  of  the  head.  Scales  not  described.  First  dorsal 
fin  far  in  advance  of  the  an.il  fin,  in  front  of  the  vent,  ubout  midway 
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between  base  of  caudal  and  snout.   Caudal  deeply  forked,  its  lobes  equal. 
Head  4  5  depth  6.    D.  Y-I,  85  A.  I,  15  5  scales  38-9.    L.  4  inches. 
Florida.    ( Qoode  &  Bean, ) 
{CUrohtoma peninsulas  Goode  &  Bean,  Proc.  U.S  Nat.  Mua.  1879,  148.) 

900.— ATHEBIIVOPSIS  Girard. 

Pescadillo  del  Rey. 

(Girard,  Proc.  Acafl.  Nat.  Sci.  Phila.  1854,  \Mi  type  Atherinopsis  oalifornienaU  Grd.) 

This  genus  differs  from  Menidia  in  the  nonprotractility  of  the  upper 
jaw.  The  spines  of  the  premaxillaries  are  very  short,  much  shorter 
than  the  eye,  and  they  are  covered  by  a  skin  which  is  continuous  with 
that  of  the  forehead,  Inking  only  capable  of  such  motion  a*;  is  permitted 
by  the  extension  of  a  fold  of  skin  between  the  jaws  and  the  frontal 
region.  Species  reaching  a  considerable  size  and  having  importance  as 
food-fishes.    {aOsptwrj^  Atherina;  o^t^,  appearance.) 

646*  A.  caEifornien^is  Girard. — California  Smelt. 

Translucent  greenish,  a  burnished  lateral  stripe  which  is  rather 
plumbeous  than  silvery,  some  yellow  on  the  opercles.  Body  elongate, 
little  compressed.  Maxillary  narrow,  not  reaching  to  the  eye,  not  slip- 
ping under  the  preorbital.  Jaws  even;  teeth  small,  pointed,  in  narrow 
bands;  inner  series  of  upper  jaw  enlarged.  Gill-rakers  very  long  and 
slender.  Scales  crenate,  somewhat  rough,  but  not  laciniate.  First  dor- 
sal large,  inserted  in  front  of  anal  nearer  base  than  snout;  second  dor- 
sal inserted  in  front  of  middleof  anal,  which  has  a  scaly  sheath.  Pec- 
torals nearly  as  long  as  head,  not  reaching  to  ventrals,  the  latter  half 
way  to  vent.  Eye  small,  5  in  head.  Head  4^;  depth  6.  D.  IX-1, 12; 
A.  I,  23;  scales  77-13.  L.  18  inches.  Pacific  coast  of  United  States; 
very  abundant;  a  food-fish  of  considerable  imi)ortance. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18r>4,  1:54;  Girard,  U.  S.  Pac.  R,  R.  Surv.  Fish, 
X,  103:  Atherinioltthya  califomienHi8  Giluther,  iii,  40G.) 

901.— ATHERINOPS  Steindachner. 
(Steindachner,  Ichth.  Beitriige,  iii,  61,  1875:  type  Atherinopsis  affinis  Ayres.) 

Teeth  hifid^  arranged  in  a  single  row  in  each  jaw.  Otherwise  as  in 
Atherinopsis,   One  species  known.  (a^£/)£vij,  Atherina;  a>v'',  appearance.) 

C47*  A*  afllnis  (Ayres)  Steindachner.— Xiet/e  Smelt, 

Clear  hyaline  green,  a  silvery  lateral  band,  IJ  scales  wide,  narrower 
than  eye,  bordered  above  by  a  puii>lish  line.  Back  and  sides  thickly 
pnnct ate.    Iris  and  opercles  with  bright  yellow.    Maxillary  not  reachiu  g 
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pupil.  Lower  jaw  slightly  shorter  than  upper.  Teeth  close-set,  incisor- 
like, Y-shaped,  the  forks  divergent;  those  in  lower  jaw  largest  and  most 
movable.  Eye  large,  not  longer  than  snout  Spinous  dorsal  moderate, 
inserted  over  the  vent,  its  origin  midway  between  posterior  angle  of  op- 
ercle  and  base  of  caudal.  Pectoral  about  as  long  as  the  head,  reaching 
ventrals,  the  ventrals  not  to  vent.  Body  stouter  than  in  related  species. 
Scales  firm,  crenate.  Peritoneum  dark.  Head  5;  depth  4  J.  D.  VI-I,  11; 
A.  I,  22;  Lat.  1.  54.  L.  a  foot.  Pacific  coast  of  United  States,  with 
Atherinopsis  californiensis^  and  equally  abundant. 
{Aiho'inopsia  affinU  Ayres,  Proc.  Cal.  Acad.  Nat.  8oi.  1830,  73.) 

Family  LXVII  — SPHYRiENID^. 

(Tfi€  Barracudas,) 

Body  elongate,  subterete,  covered  with  small  cycloid  scales.  Head 
very  long,  pointed,  pike-like,  scaly  above  and  on  sides.  Mouth  hori- 
zontal, large.  Jaws  elongate,  the  lower  considerably  projecting ;  upper 
jaw  non-protractile,  its  border  formed  by  the  premaxillaries,  behiud 
which  are  the  broad  maxillaries.  Large,  sharp  teeth  of  unequal  size 
on  both  jaws  and  on  palatines;  none  on  the  vomer;  usually  a  very 
strong  tooth  near  the  tip  of  the  lower  jaw.  Opercular  bones  without 
spines  or  serratures.  Gill-openings  wide,  the  gill-membranes  not  united, 
free  from  the  isthmus;  gill-rakere  very  short  or  obsolete.  Branchioste- 
gals  7 ;  gills  4,  a  slit  behind  the  fourth.  Psuedobranchise  well  developed. 
Air-bladder  large,  bifur<',ate  anteriorly;  many  pyloric  coeca.  Lateral 
line  well  developed,  straight.  Pectoral  fins  short,  placed  in  or  below 
the  line  of  the  axis  of  the  bodj^;  ventrals  I,  5,  abdominal,  in  advance 
of  the  middle  of  the  body ;  first  dorsal  over  ventrals,  of  5  rather  stout 
spines;  second  dorsal  remote  from  first  dorsal,  similar  to  anal  and  oppo- 
site to  it;  caudal  fin  forked.  Vertebrae  24.  A  single  genus  of  about  15 
species;  voracious  pike-like  fishes,  inhabiting  nearly  all  temperate  and 
tropical  seas. 

{Sphyrwnidce  GUnther,  ii,  334-341.) 

902.— SPHFR^NA  Block. 
Barracudas. 

(Artedi;   Block,  Ichth. :  type  Esox  sphyrcena  Gmel.) 

Characters  of  the  genus  included  above.  {(T^upaoa,  the  ancient  name, 
"hammer  fish,"  from  (Tipopiij  a  dart.) 

*  Pectorals  not  reaching  nearly  to  front  of  dorsal. 
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C48*  S.  arffentea  OTd.—Banacuda, 

BrowDish,  with  bluish  lustre;  belly  white,  scarcely  silvery.    Body 

elongate,  little  compressed.    Lower  jaw  much  produced,  fleshy  at  tip. 

Eye  10  in  head.    Maxillary  not  reaching  front  of  eye;  about  3  in  head. 

Teeth  moderate,  little  compressed.    Spinous  dorsal  inserted  a  little 

nearer  snout  than  caudal,  just  in  front  of  ventrals,  well  behind  the  end 

of  the  pectorals,  which  are  a  little  longer  than  the  ventrals  and  less 

than  one- tenth  the  total  length.    Scales  very  small.    Head  33;  depth 

7 J.    D.  V-I,  9 ;  A.  I,  8 ;  scales  in  238  series,  166  in  the  lateral  line. 

L.  3  feet.    Pacific  coast,  from  San  Francisco  southward;  abundant;  an 

important  food  fish. 

(Girard,  Proc.  Aoad.  Nat.  Sci.  Phila.  1854,  144;  SteindachDcr,  Ichth.  Beitr.  vii,  1; 
GUuther,  ii,  338.) 

6i9.  S«  spel  (Haiiy)  Lao^pbde. — Barracuda, 

Olivaceous,  silvery  below ;  young  with  dusky  blotches  across  the  back 
and  along  the  lateral  line.  Body  rather  slender,  with  rather  large 
scales.  Maxillary  not  reaching  eye;  2 J  in  head.  Teeth  moderate. 
First  dorsal  inserted  slightly  in  front  of  base  of  ventrals,  nearly  midway 
between  snout  and  base  of  caudal,  much  behind  the  end  of  the  pectorals. 
Space  between  dorsals  about  one-sixth  of  the  total  length.  Pectorals 
about  as  loug  as  ventrals,  12  in  total  length.  Eje  8  in  head.  Lower 
jaw  with  a  fleshy  tip.  Head  3;  depth  8.  D.  V-I,  9;  A.  I,  9;  Lat.  1. 
130-150.  L.  24  inches.  Cape  Cod  to  the  Mediterranean  (the  common 
European  species) ;  not  rare  on  our  coast. 

{Esox  8pet  Haiiy,  Encyclop.  Method.  Poiss,  iii,  7187 :  Sphyrcena  vulgaris  Giinther,  ii, 
334 :  Eaox  aphyrwna  Giuel.  Syst.  Nat.  1389 :  Lac^p^de,  Hiut.  Nat.  Poiss,  v,  32<i :  f  Sphy^ 
rcena  borealis  Do  Kay,  New  York  Fanna,  Fish.  39 :  Sphyrwna  borealU  Goodo  &  Bean, 
Proc.  U.  S.  Nat.  Mus.  1879,  146.  More  than  one  species  has  heen  confounded  under 
the  above  names.) 

**  Pectoral  reaching  front  of  spinous  dorsal. 

650.  S.  gruaguc^ncho  Cuv.  &,  Yal. 

Origin  of  first  dorsal  fin  in  front  of  the  middle  of  the  body,  more  or 
less  in  advance  of  the  tip  of  the  pectorals.  Ventrals  in  front  of  the 
dorsal.  Fifth  dorsal  spine  midway  between  tip  of  snout  and  base  of 
caudal.  Pectoral  as  long  as  postorbital  part  of  head.  Interspace  be- 
tween dorsals  6^  in  length.  Eye  6  in  head.  Opercle  with  2  points. 
Head  3J ;  depth  7.  D.  V-I,  9 ;  A.  II,  8 ;  scales  14-110-17.  L.  18  inches. 
Cape  Cod  to  Florida  and  Cuba.    (Goode  i&  Bean.) 

(Cuv.  <fe  Val.  iii,  342;  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  146:  SpUyrasna 
guaguanche  Poey,  Memorias,  ii,  ICC.) 
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651.  S.  picuda  Bloch  <&  Schneider.— Picuda ;  Barracuda. 

Origin  of  first  dorsal  opposite  ventraJs,  far  in  advance  of  the  middle 
of  the  bodj',  at  the  tip  of  the  pectorals.  Interspace  between  dorsals  one- 
fifth  of  total  length.  Pectoral  fins  one-eleventh  of  total  length.  Scales 
large.  Head  3.}  in  total  length;  depth  7 J.  D.  V-I,  9;  A.  I,  9;  scales 
9-83-15.  Yertebrae  12  +  12.  L.  3 J  feet  (GUnther.)  West  Indies, 
north  to  Florida. 

(Bloch  &  Schneider,  1801,  110:  Sphyrcena  barracuda  Cnv.  &  Val.  iii,  343;  Gilnther, 
ii,  336;  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mu8.  1879,  146.) 

Family  LXVIII.— POLYNEMID^. 

{The  Thread-fins.) 
Body  oblong,  compressed,  covered  with  rather  large  scales,  which  are 
feebly  ciliated  or  smooth;  lateral  line  continuous,  extending  on  thecau^ 
dal  fin.  Head  entirely  scaly ;  snout  conic,  projecting  over  the  horizontal 
mouth,  which  is  rather  large,  the  maxillary  extending  to  beyond  the  eye. 
Eye  lateral,  anterior,  large,  with  a  large  adipose  eyelid.  Yilliform  teeth 
on  jaws  and  palatines  and  usually  on  vomer  also.  Pseudobranchiae  con- 
cealed. Branchiostegals  7.  Gill-membranes  separate,  free  from  isth- 
mus. Gills  4,  a  slit  behind  fourth.  Dorsal  fins  2,  well  separated,  as 
in  the  Percesocesj  the  first  of  about  7  feeble  but  rather  high  spines,  the 
second  rather  larger,  of  soft  rays.  Anal  fin  similar  to  the  soft  dorsal, 
sometimes  larger;  caudal  fin  Avidely  forked;  second  dorsal,  anal,  and 
caudal  fins  usually  covered  with  small  scales ;  ventrals  I,  5,  thoracic, 
but  placed  well  behind  the  pectorals ;  pectoral  fins  moderate,  placed 
low,  divided  into  two  parts,  the  lower  and  anterior  portion  composed 
of  several  filiform  articulated  appendages,  free  from  each  other,  organs 
of  touch.  Bones  of  skull  with  a  well-developed  muciferous  system,  as 
in  SciccnidcB.  Basis  cranii  double,  with  tube;  post-temporal  bifurcate; 
scapula  with  median  foramen;  superior  pharyngeal  bones  4,  third 
largest,  narrow,  directed  forward.  Basal  pectoral  bones  divided;  two 
normal,  supporting  the  fin,  one  longitudinal  without  rays,  and  one  a 
plate  on  the  coracoid,  supporting  elongate  rays.  Stomach  ccBcal,  with 
a  few  pyloric  appendages.  Air-bladder  various,  sometimes  wanting. 
Vertebrae  24.  Genera  3 ;  species  25.  Tropical  seas.  A  singular  group, 
in  some  respects  intermediate  between  Scicenidas  and  MugilidcBy  but  not 
closely  related  to  any  other  of  our  fishes.  Most  of  them  are  valued  as 
food  fishes. 

(Polynemidai  Giinther,  ii,  319-333.) 
a.  Vomer  with  teeth;  proopercle  serrate;  anal  fin  not  raucli  larger  than  second  dor- 
sal   POLYNEMOS,  SiOS. 


Digitized  by  ^ 


"d"' 


68.   POLYNEMID^ — ^POLYNEMTTS.  413 

908.— POIiYNEIVIUS  Linnceus. 
(Trichidion  Kiem;  Gill.) 
(Lino.  Syst.  N&t. :  type  Polynemus paradiaceus  Itmn,) 

Teeth  in  villiform  bands  on  both  jaws,  vomer,  palatines,  and  ptery- 
goids. Preopercle  sharply  serrated  on  its  posterior  margin,  its  angle 
with  a  scaly  flap.  Scales  rather  small,  finely  ctenoid.  First  dorsal 
with  7  or  8  feeble,  rather  high  spines,  the  first  and  last  short.  Soft 
dorsal  and  anal  fins  about  equal  to  each  other;  pectoral  filaments  3  to 
9.  Pyloric  coeca  in  great  number.  Species  numerous  in  warm  seas. 
{noXu-Tj  many;  v77/xa,  thread;  from  the  numerous  pectoral  appendages.) 
*  Pectoral  appendages  7. 

649.  P.  plumleii  (Lac.)  Gtbr. 

Silvery;   pectoral  fins  black.    Maxillary  extending  backwards  past 

eye  to  base  of  mandible.    Pectoral  filaments  about  as  long  as  the  fin. 

Spinous  dorsal  high ;  soft  dorsal  similar  to  anal,  its  last  ray  produced. 

Head  3^  in  length;  depth  about  3J.    D.  VII-1, 12;  A.  11, 13;   scales 

0-58-10.    West  Indies;  occasional  on  our  South  Atlantic  coast. 

(PolydacUjlus  plumieri  Lac.  v,  pi.  14,  f.  3;  Giinther,  ii,  321:  Triokidian plumieri  Gill, 
Proc.  Ac.  Nat.  Set.  Pliila.  1861,  279.) 

**  Pectoral  appendages  8. 

650.  P.  octofilis  (Gill)  J.  &  G. 

Silvery,  vertical  fins  punctulated  with  black;  i)ectoral  fins  black. 
Pectoral  filaments  short,  reaching  middle  of  interspace  between  dorsal 
fins.  Maxillary  2g  in  length  of  head.  Eyes  large,  about  4  in  head. 
Head  3 J  in  length;  depth  about  3^.  D.  VIII-1, 11;  A.  II,  14;  scales 
6-60-10.    New  York ;  one  specimen  known. 

(Trichidion  octojilis  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  280.) 

651*  P.  octoncmas  Grd. 

Brownish,  sides  silvery;  fins  white.    Pectoral  filaments  very  long,  the 

longest  reaching  past  the  front  of  the  anal  fin.    Eye  4  in  head.    Head 

3i;  depth  3 J.     D.  VIII-I,  12;  A.  II,  13;   scales  6-61-10.     {Oirard.) 

Florida  to  Texas. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  167;  Glinther,  ii,  320:  Trichidion  octom 
nemuB  GiU.  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  286.) 
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Family  LXIX.— AMMODYTID^. 

The  Sand  Launces. 

Body  elongate,  compressed,  covered  with  small  cycloid  scales.  Head 
long.  Mouth  rather  large,  nearly  horizontal,  the  lower  jaw  consider- 
ably projecting,  the  symphysis  produced.  No  teeth  in  jaws.  Gill- 
openings  very  wide;  gill-membranes  not  united,  free  from  the  isthmus. 
Branchiostegals  6  to  8.  Pseudobranchifle  large,  lamellate.  Gill-rakers 
long  and  slender ;  gills  4,  a  slit  behind  the  fourth.  Opercles  well  de- 
veloped, without  spines  or  serratures.  Eye  moderate.  PremaxiUaries 
very  protractile.  Maxillaries  long  and  slender.  Lateral  line  running 
along  side  of  back.  Spinous  dorsal  absent  (or  represented  by  a  few 
weak  spines);  soft  dorsal  very  long  and  low,  fragile,  extending  fix)m 
behind  the  head  to  near  the  base  of  caudaL  Caudal  fin  small,  forked. 
Anal  similar  to  dorsal,  but  smaller.  Yent  somewhat  behind  middle  of 
body.  No  ventral  fins.  Pectoral  fins  inserted  low.  No  air-bladder. 
Pyloric  coeca  usually  1.  Genera  4,  species  8.  Small  fishes  swimming  in 
large  schools  and  often  burying  themselves  in  the  sand.  Found  along 
the  coasts  of  northern  regions. 

(Ophidiidce  group  Ammodydna  GUnther,  iv,  384-388.) 

•  Body  with  many  transverse,  obliqao  folds ;  a  longitudinal  fold  of  skin  along  sides 
of  beHy ;  vomer  unarmed. 

a.  Dorsal  tin  without  spines Ammodytes,  204. 

aa.  Dorsal  fin  preceded  by  7  small  free  spines AROYKOTiEXiA,  205. 

904.— AIVIlflODYTCS  Linnseus. 

Sand  Launces. 

(Artedi ;  Linn.  Syst.  Nat. :  type  Ammodytes  toUanus  L.) 

Body  elongate,  lanceolate,  the  skin  with  many  transverse  folds  run- 
ning obliquely  downward  and  backward,  the  small  cycloid  scales 
mostly  placed  in  cross-series  between  them.  Lateral  line  concurrent 
with  the  back.  A  fold  of  the  skin  along  each  side  of  the  belly.  Vomer 
not  armed  with  a  bicuspid  tooth.  Color  silvery.  Vertebr»  63.  (a/iM^c, 
sand;  duw^  to  dive.) 

659*  A*  americanus  DeKay.—5and  Xaunce;  Sand  Eel;  Lant 

Olivaceous  above,  silvery  below  5  sides  with  a  steel-blue  stripe.  Pec- 
toral fins  much  longer  tban  snout,  reaching  iront  of  dorsal.  Lateral 
folds  125-130.    Depth  equal  to  length  of  mandible,  which  is  2^  in  head. 
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Head  4!J;  depth  about  10.    D.  GO;  A.  28.    Newfoundland  to  Cape  Hat- 

teras,  abundant.    Scarcely  diflferent  from  A.  tobianus  of  Europe. 

(DeKay,  New  York  Fauna,  Fish.  1842,  317;  GUnther,  iv,  386;  Storcr,  Hist.  Fish. 
Mass.) 

653*  A*  personatns  Grd. — Sand  Lannce, 

Clear  hyaline  green ;  sides  silvery.  Pectoral  fin  half  length  of  head, 
reaching  past  the  front  of  the  dorsal.  Lateral  folds  130-150.  Head  4^ ; 
depth  9.  Eye  2  in  snout,  G  in  head.  D.  54;  A.  24.  L.  G  inches. 
Monterey  to  Alaska,  very  abundant;  probably  also  a  variety  of  A. 
tobianus. 

(Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1856,  137;  Giinther,  iv,  387.) 

654.  A.  alaseanns  Cope. 

Dorsal  inserted  above  middle  of  pectoral.  Maxillary  reaching  front 
of  orbit.  Mandible  less  than  depth  of  body.  Head  4J;  depth  9.  Eye 
2  in  snout,  G  in  head.  Lateral  folds  182.  D.  G2;  A.  31.  L.  6  inches. 
Sitka,  Alaska.    {Cope.) 

(Cope,  Proc.  Am.  Phil.  Soc.  1873.    Probably  also  a  form  of  A.  tobianus,) 

655*  A.  dubios  Reinh. 

Skin  with  about  150  very  distinct  folds.  Dorsal  fin  inserted  over 
posterior  third  of  pectoral.  Dead  G;  depth  equalling  length  of  mandi- 
ble, 2^  in  length  of  head.  D.  65;  A.  34.  Cax)e  Cod  to  Greenland. 
(Ounther.) 

(Reinhardt,  Dansk.  Vidensk.  Selsk.  Afhandl.  1838,  132;  GUnther,  iv,  387.) 

905.— ARGTRIIT^NIA  GiH. 

(Gill,  Cat.  Fish.  East  Coast  N.  Amer.  1861,  40  (not  characterized):  type  Ammodytes 
vittatus  DeKay.) 

Tliis  genus  is  supposed  to  differ  from  Ammodyies  in  the  presence  of  a 
rudimentary  spinous  dorsal,  composed  of  about  7  minute  free  spines, 
(apyopfKij  silver;  raivia^  ribbon.) 

656.  A.  villata  (DeKay)  Gill. 

Greenish  olive  above,  with  a  broad  silvery  band  along  the  sides,  which 
is  margined  above  with  blackish ;  silvery  below.  Body  oblong,  some- 
what compressed,  slender.  Head  small  and  pointed,  flattened  and 
grooved  above,  compressed  beneath.  Eyes  large.  Snout  terminating 
in  a  bifid  tip.  Mouth  rather  large,  protractile,  toothless.  Lower  jaw 
longest  D.  Yll,  64;  A.  28.  Sag  Harbor,  New  York.  (DeKay.)  It 
has  not  been  seen  since  its  description  by  DeKay,  and  its  existence 
is  extremely  doubtful. 

(Ammodytes  vittatua  DeKay,  New  York  Fauna,  Fish.  1842,  3!  8.) 
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Family  LXX.— ECHENEIDID^. 

{The  Remoras.) 

Body  fusiform,  elongate,  covered  with  minute,  cycloid  scales.  Mouth 
wide,  with  villiform  teeth  on  jaws,  vomer,  palatiues,  and  usually  on 
tongue.  Premaxillaries  not  protractile.  Lower  jaw  projecting  beyond 
upi>er.  Spinous  dorsal  modified  into  a  sucking-disk,  which  is  placed  on 
the  top  of  the  head  and  neck,  and  is  composed  of  a  double  series  of 
transverse,  movable,  cartilaginous  plates,  serrated  on  their  posterior  or 
free  edges.  By  means  of  this  disk  these  fishes  attach  themselves  to 
other  fishes  or  to  floating  objects,  and  are  carried  for  great  distances  in 
the  sea.  Opercles  unarmed.  Pectoral  fins  pfaced  highj  ventral  fins 
present,  thoracic,  and  close  together — I,  5;  dorsal  and  anal  fins  long, 
without  spines,  opposite  each  other;  caudal  fin  eraarginate  or  rounded. 
Branchiostegals  7.  Gills  4,  a  slit  behind  the  fourth;  gill-rakers  short; 
gill-membranes  not  united,  free  from  the  isthmus.  Pseudobranchije  ob- 
solete. Several  pyloric  appendages.  No  air-bladder.  No  finlets.  No 
caudal  keel.  Vertebr®  more  than  10  +  14.  Genera  2;  species  about 
10,  found  in  all  seas,  all  having  a  very  wide  range. 

{Scombridce  part :  genus  Echeneis  Glinther,  ii,  376-385.) 

a.  Rays  of  pectorals  normal. Echeneis,  206, 

4ia.  Ka^u  of  pectoral  fins  stiff;  broad,  osseous RhombocuiRCS,  207. 

206.— ECHENEIS  Linnaeus. 

(Artedi ;  Linn.  Syst.  Nat. :  type  Echeneis  naucrates  L.) 

Pectoral  rays  soft  and  flexible.  Characters  otherwise  included  above. 
{ix^yjjt^y  an  ancient  name,  from  e/w^  to  hold  back;  vawc,  a  ship.) 

a.  Body  very  slender;  vertebrsB  14 -f- 16.    (Echeneis,) 
057,  E.  naucrates  h^^Pegadar, 

Brownish;  belly  dark  like  the  back,  as  usual  in  this  family;  sides 
with  a  broad  stripe  of  darker  edged  with  whitish,  extending  through 
eye  to  snout;  caudal  black,  its  outer  angles  whitish;  pectorals  and  ven- 
trals  black,  sometimes  bordered  with  pale;  dorsal  and  anal  broadly 
edged  with  white  anteriorly.  Body  elongate,  subterete,  slender.  Disk 
long.  Dorsal  and  anal  fins  longer  than  the  disk;  inner  rays  of  ventral 
fins  narrowly  adnate  to  the  abdomen;  caudal  becoming  emarginate  with 
age.  Vertebrae  14+16.  Vertical  fins  low;  pectorals  f  length  of  head, 
rather  long  and  acute.     Lower  jaw  projecting,  with  the  tip  flexible. 
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Maxillary  barely  reaching  vertical  from  nostril.  Head  5}  in  length; 
disk  3§;  width  between  pectorals  about  7^.  D.  XXI-XXV— 32-41 ; 
A.  34  (32-38).    In  all  warm  seas,  north  to  Cape  Cod  and  San  Francisco. 

(Linn.  Syst.  Nat.;  Giluther,  ii,  384:  Leptecheneis  naucratea  Gill,  Proc.  Acad. Nat. 
Sci.  Phila.  1864,  60.  Echeneia  naticrateoides  Zuienw,  Nova.  Acta.  Acad.  Sci.  Imp.  Petro- 
poL  iv,  279,  Leptecheneis  naucraleoides  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  01,  Eck- 
eneie  albicauda  Mitch.  Amer.  Monthly  Mag.ii,  244.  Hcheneis  lineata  Holbr.  Ichth  S.  C. 
1860,  102,  and  Echeneis  holbrooki,  Giinther,  ii,  382,  are  names  applied  to  specimens  with 
the  disk  comparatively  long,  but  with  only  21  laminse.) 

aa.  Body  rather  robust;  vertebrae  12  + 15.    (2?cmora*  Gill.) 
b.  Dorsal  rays  about  XyiII-23. 

6$8«  E«  rcmora  L.— femora. 

Uniform  dark  brown.  Body  and  tail  comparatively  robust,  the  latter 
compressed.  Pectoral  fins  rounded,  short,  and  broad,  their  rays  soft 
and  flexible;  ventral  fins  adnate  to  the  abdomen  for  more  than  half 
the  length  of  their  inner  edge.  Tip  of  lower  jaw  not  produced  into  a 
flap.  Vertebra  12  +  15.  Head  broad,  depressed  Disk  longer  than 
the  dorsal  or  anal  fin.  Maxillary  scarcely  reaching  front  of  orbit. 
Caudal  lunate;  vertical  fins  rather  high;  pectoral  {  length  of  head. 
Head  4;  disk  2f ;  width  between  i>ectorals  ^J.  D.  XYIII— 23;  A.  25. 
Warm  seas,  north  to  New  York  and  San  Francisco,  usually  found  at- 
tached to  large  sharks. 

(Echeneis  remara  L.  Syst.  Nat. :  Echeneis  jaoobeea  Lowe,  Proc.  Zool.  Soc.  London,  1839, 
89:  Eeheneie  remara  Giinther,  ii,  378:  Bemora  jacohwa  Gill,  Proc.  Acad.  Nat.  Sci.  Phila. 
1862,  239.) 

aa.  Dorsal  rays  about  XVI-30.    (Remoropeis  Gill.) 

659«  £•  brachyptera  Lowe. 

Light  brown,  darker  below;  fins  paler;  body  robust,  the  greatest 
depth  nearly  twice  the  length  of  the  short  pectoral  fins;  disk  shorter 
than  base  of  dorsal,  rather  broad;  upper  jaw  angular.  Caudal  nearly 
truncate.  Head  nearly  4;  width  between  pectorals  6 J.  D.  XVI — 30; 
A.  26.    Warm  seas,  north  to  Massachusetts. 

(Eckeneis  brackyptera  Lowe,  Proc.  Zool.  Soc.  Lond.  18:^,  89:  Echeneis  quatuordeoemlam' 
inatus  Storer,  Hist.  Fish.  Mass.  406:  Echeneis  brachyptera  Gttnther,  ii,  378:  Bemoropsis 
brachjipterus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  60.) 

SOT.-RHOMBOCHIRUS  Gill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  88:  type  Echeneis  osteodhir  Cuv.) 

This  genus  agrees  with  Bemora  in  every  respect  excepting  the  struc- 
tore  of  the  pectoral  fins.    These  are  short  and  broad,  rhombic  in  outline, 

♦Gill.  Proc.  Acad.  Nat.  Sci.  PhUa.  1862,  239:  type  Echeneis  remora  L.  {Remora,  an 
ancient  name,  *' holding  back.'') 

BuU.  Nat.  Mus.  No.  16 27  ^  , 
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tbe  rays  all  flat^  broad  and  stiff,  being  partially  ossified,  although  showing 
the  usual  articulation ;  upper  rays  of  pectoral  broader  than  the  others. 
One  species  known.'    {fi6/lfin<:j  rhomb;  x^^Pj  hand.) 

660.  K.  osteocUr  (Cavier)  Gill. 

Light  brown;  underside  of  head,  ventral  line,  part  of  ventrals  and  a 
spot  on  pectorals  pale.  Mouth  very  small,  maxillary  not  nearly  reaching 
to  the  line  of  the  orbit  Disk  very  large,  broader  and  rougher  than  in 
Eoheneis  remora^  extending  forwards  beyond  the  tip  of  the  snout.  Cau- 
dal fin  emarginate,  with  rounded  angles.  Head  4§  in  length;  disk  2\\ 
width  between  pectorals  5.  D.  XVIII— 21;  A.  20;  P.  20.  West  Indies, 
north  to  Cape  Cod;  parasitic  on  species  of  Tetrapturus. 

(Eoheneia  osteochir  Cavier,  R^gne  Anim :  EcheneU  osteochir  GUnther,  ii,  381 :  EekeneU 
ielra^turorum  Poey,  MemoriaSi  ii,  256.) 

Family  LXXI.— ELACATID^. 

{The  Crdb-eaterB.) 

Body  elongated,  fusiform,  subcylindrical,  covered  with  very  small, 
smooth  scales.  Head  rather  broad,  low,  pike-like.  Mouth  rather  wide, 
nearly  horizontal,  the  maxillary  about  reaching  front  of  eye;  both 
jaws,  vomer,  palatines,  and  tongue  with  bands  of  short,  sharp  teeth; 
lower  jaw  longest  Premaxillaries  not  protractile.  First  dorsal  repre- 
sented by  about  eight  low,  stout,  equal,  free  spines,  each  spine  depressi- 
ble  in  a  groove;  soft  dorsal  long  and  rather  low,  somewhat  falcate,  sim- 
ilar to  and  nearly  opposite  the  anal;  two  weak  anal  spines,  one  of  them 
free  from  the  fin;  ventrals  thoracic,  I,  5;  caudal  fin  forked;  no  caudal 
keel;  no  finlets;  no  sucking-disk;  no  air-bladder.  Branchiostegals  7. 
Pyloric  coeca  branched.  Vertebrae  more  than  10-1-14.  A  single  genus 
with  probably  but  one  species,  a  large,  strong,  voracious  fish,  found  in 
all  warm  seas.    {ScombridcB  part,  genus  Macate^  Gttnther,  ii,  375.) 

908.— EliACATE  Cavier. 

(Cavier,  R^gae  Aoim.  ed.  2d,  1829:  type  Elacate  maldbarica  Cav.  =  GatierMtoM 
canaduB  L.) 

Characters  of  the  genus  included  above.  {^Xaxdrjjy  a  spindle  or  an 
arrow,  from  the  form  of  the  body.) 

661*  £•  Canada  (Lina.)  GiU.— Cra5-eator;  CoMa, 

Olive  brown,  sides  with  a  distinct  broad  band  of  darker,  and  a  less 
distinct  band  above  and  below  it ;  below  silvery.  Head  much  depressed- 
Mouth  moderate,  the  short  maxillary  reaching  fh>nt  of  orbit.  Pectorals 
broad  and  falcate ;  caudal  deeply  emarginate,  the  upper  lobe  slightly 
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the  longer.  Lateral  line  wavy  and  irregular,  descending  posteriorly. 
Head  4^  in  length;  depth  5§.  D.  VHI-I,  26;  A.n,25.  L.  5  feet 
In  all  warm  seas,  occasional  on  our  Atlantic  coast  in  summer. 

(  Ga$teroMteu8  cafmdua  Linn.  Syst.  Nat. :  Elaoate  atlanticus  Cuy.  Sl  Yal.  Yiii,  334 :  Elaoate 
nigra  GUnther,ii,  375';  Holbrook,  lohth.  S.  Car.  97.) 

Family  LXXII.— XIPHIID^. 

{The  Sword-fishes.) 

Scombroid  fishes  of  great  size,  with  the  body  elongated,  naked  or 
covered  with  rough  rudimentary  scales,  and  the  upi)er  jaw  very  much 
prolonged,  forming  a  "sword,"  which  is  composed  of  the  consolidated 
vomer,  ethmoid  and  premaxillaries.  Teeth  small  and  rudimentary,  or 
wanting.  Dorsal  fin  long,  usually  divided  in  the  adult,  continuofis  in 
the  young,  without  differentiated  spinous  part,  the  x>osterior  portion 
much  smaller  than  the  anterior.  Anal  fin  similarly  divided  in  the 
adult.  Caudal  peduncle  slender,  keeled.  Ventral  fins  thoracic,  incom- 
plete or  entirely  wanting.  Caudal  fin  widely  forked  in  the  adult.  Gills 
of  peculiar  structure,  the  laminae  of  each  arch  joined  into  one  plate 
by  reticulations.  Gills  4,  a  slit  behind  fourth ;  gill-membranes  separatCt 
fi'ee  from  isthmus.  Pseudobranchiae  present.  Branchiostegals  7.  Air- 
bladder  present.  Pyloric  coeca  very  numerous.  Very  young  individuals 
difiering  much  from  the  adults;  the  fins  high,  both  jaws  prolonged  into 
a  beak,  and  the  head  armed  with  long  spines.  Genera  3;  species  about 
5;  x>owerful  fishes,  inhabiting  the  open  seas,  most  of  them  valued  as 
food.    (XtpAiidcp  GUnther,  ii,  611-514.) 

a.  Ventral  fins  entirely  wanting ;  teeth  none.    {Xiphiinoi) XiphiaS;  209. 

a4i.  Ventral  fin8  present ;  teeth  small.    {HisUophorince,) 

I.  Ventral  rays  united  into  one ;  dorsal  fin  low Tetrapturus,  210. 

&&,  Ventral  rays  three ;  dorsal  very  high Hibtiophorus,  211. 

909.— XIPHIAS  Linnsens. 

Sword-fishes. 

(Linn.  Syst.  Nat. :  type  Xiphiaa  gladiu$  L.) 

Sword-fishes  without  teeth  and  without  ventral  fins.  Body  somewhat 
compressed.  Dorsal  fins  2,  the  anterior  beginning  opposite  the  gill- 
oi>enings,  falcate  and  elevated,  its  height  rather  less  than  that  of  the 
body ;  second  dorsal  very  small,  on  the  tail,  opposite  the  small  second 
anal.  In  the  young,  teeth  are  present  and  the  two  dorsal  fins  are  con- 
nected, the  fin  being  elevated  as  in  the  species  of  EisHophorus.  First 
anal  similar  to  first  dorsal,  but  smaller,  less  falcate,  and  far  behind  it; 
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pectoral  flns  moderate,  falcate.  Skin  naked,  more  or  less  rough,  es-  * 
pecially  in  the  young,  which  have  rudimentary  scales.  Sword  flattened. 
Caudal  keel  single.  Intestines  long,  sinuous.  Air-bladder  simple.  Pel- 
vic d,rch  obsolete.  Fishes  of  great  size,  reaching  a  weight  of  300  to  400 
pounds,  the  flesh  valued  for  food,  (^tf  cac,  the  ancient  name  of  Xiphias 
gladiti8,  from  ^«Vo(?,  a  sword.) 

669*  X«  gladlns  L. — Common  Stcord-Jish. 

Very  dark  bluish  above,  dusky  below;  "sword^  almost  black  above, 
below  lighter.  Cleft  of  mouth  extending  beyond  eye.  Head  about  2^; 
depth  about  5J.  Snout  3  in  length.  D.  40-4;  A.  18-14.  Vert  14+12. 
Atlantic  Ocean,  on  both  coasts ;  also  in  the  Pacific,  north  to  the  Santa 
Barbara  islands. 

(Liiin.  Syst.  Nat.;  Gttnther,  ii,  511;  Storer,  Fish.  Mass.  1867,  71. 

9ie.-TETRAPTURUS  Rafinesqae. 
Spear  Fishes. 

(Rafine3qae,  Indice  dlttiol.  Sicil.  1810,  30:  tyi>e  Tetraptnrus  hflone  Baf.  of  the  Medit- 
erranean. ) 

Sword-fishes  with  small  teeth  in  the  jaws  and  on  the  palatines,  with 
the  ventral  fins  represented  each  by  a  single  spine,  and  with  the  dorsal 
fin  not  greatly  elevated,  divided  in  the  adult,  its  height  not  greater 
than  the  depth  of  the  body.  Body  much  compressed.  Skin  with  rudi- 
mentary embedded  scales;  sword  rounded;  caudal  keel  double.  Air- 
bladder  sacculated.  Vertebrae  12  +  12.  Intestine  short,  straight 
(rerpaj  four;  Ttrepdvj  wing;  (rdodj  tail,  firom  the  wing-like  caudal  keehs.) 

•668.  T.  albldoft  Poey.— 5tZ^/l«*  ;  Spear-jUh;  Agwja  BUtnca, 

Dark  blue  above;  whitish  beneath;  fins  dark  blue.  Kape  elevated, 
the  greatest  depth  of  the  body  opposite  the  opercle.  Eye  midway  be- 
tween opercle  and  tip  of  lower  jaw.  Dorsal  inserted  in  trout  of  base  of 
pectorals.  Caudal  forked  at  an  angle  of  70  to  80  degrees.  Head  (to 
end  of  upper  jaw)  2f ;  depth  7-8.  Length  of  caudal  lobes  4J.  D.  Ill, 
39-6;  A.  II,  13-6.  Length  7  to  8  feet.  (Poey.)  Cape  Cod  to  West 
Indies ;  not  rare  on  our  coast. 

(Poey,>£era.  ii,  237:  T  Tetrapturus  belone  Raf.    Hiatiophorus  helone  Gttnther,  ii,  513.) 

664«  T.  amplas  Foey,—Aguja  de  Casta, 

Color  dark  blue ;  paler  below,  with  bluish  cross  streaks.  Body  stouter, 
more  convex  at  the  nape,  the  greatest  depth  being  behind  the  oper- 
cle.   Caudal  forked  at  anangle  of  90  to  100  degrees.    Dorsal  inserted 
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rather  behind  base  of  pectorals.    Head  2| ;  depth  5.    Length  of  caudal 
lobes  3J.    D.  Ill,  38-7;  A.  H,  13-7.    Length  8  feet.    (Poey.)    West  In- 
dies, north  to  Florida ;  perhaps  a  form  of  the  preceding. 
(Poey,  MemoriaS;  ii;  243.) 

911.— HMTIOPHOBUS  Lac^pMe. 

Sail'Jishea. 

(latiophorus  Lac^p^de,  Hist.  Nat.  Poiss.  iii,  1802, 374 :  type  IsUophorua  gladifer  Lac.=: 
Scomber  gltidius  Brouseonet.) 

Sword-fishes  with  small  teeth  on  the  jaws  and  palatines,  with  the  ven- 
tral fins  present,  of  2  or  3  rays,  and  with  the  dorsal  fins  extremely  high, 
contiguous,  its  height  much  greater  than'  that  of  the  body;  anal  fin 
divided.  Body  slender,>>  much  compressed,  covered  with  elongate  scales. 
Intestines  short,  nearly  straight;  air-bladder  sacculate.  The  sword  is 
usually  shorter  than  in  XiphiaSy  and  the  lower  jaw  more  developed. 
The  skin  is  also  rougher.  Large  fishes  of  the  warm  seas.  {Itniovj  sail; 
fopiwj  to  bear.) 

665.  H.  ffladins  (Brooss.)  Giia.Sail'fish. 

Membrane  of  dorsal  fin  with  numerous  small  spots.  Dermal  produc- 
tions lanceolate.  Upper  profile  of  head  descending  in  a  straight  line. 
Snout  longer  than  the  rest  of  the  head.  Head  4  in  total  length ;  depth 
7  or  8  in  the  same.  D.  46-7 ;  A.  10-7;  V.  2.  Vertebrae  14+10.  {Giln- 
titer.)    Atlantic  and  Indian  oceans ;  occasional  on  our  coast. 

(Scomber  gladiua  Brooss.  M^m.  Acad.  Sci.  1786,  454 ;  Giinther,  ii,  513 :  metiophortui 
in^iotu  Cav.  &.  Yal.  viii,  293 :  HieHophorus  am>ericanu8  Car.  &  Yal.  viii,  303.) 

Family  LXXIIL— TRICHIURID^. 

{The  Hair-tails.) 

Scombroid  fishes  with  the  ventral  fins  imperfect  or  wanting  and  the 
spinous  and  soft  parts  of  the  dorsal  not  differentiated.  Body  extremely 
elongate,  compressed,  naked.  Mouth  wide,  the  jaws  armed  with  strong 
unequal  teeth.  Premaxillaries  not  protractile.  Pseudobranchise  pres* 
ent.  Gills  4,  a  slit  behind  the  fourth;  gill-membranes  separate,  free 
fjrom  the  isthmus.  Lateral  line  present.  Dorsal  fin  very  long,  low, 
usually  continuous,  the  rays  all  similar.  Caudal  fin  small  or  abs^nt ;  if 
present,  forked.  Anal  fin  very  long  and  low,  sometimes  scarcely  rising 
above  the  surface  of  the  skin.  Ventrals  thoracic,  rudimentary  or  want- 
ting.  VertebrsB  of  abdomen  and  tail  in  greatly  increased  number.  Air- 
bladder  present    Pyloric  c(Bca  numerous.    Genera  about  5 ;  species  J  2, 
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in  the  tropical  seas.  Very  close  to  the  Scombridcdy  from  which  group, 
as  here  nnderstood,  the  Trichiuridas  differ  chiefly  in  the  non  diflferenti- 
ation  of  the  dorsal  spines.    (Trichiuridoe  part;  Giinther,  342-^349.) 

^  No  oaadal  fin ;  tail  tapering  to  a  point ;  dorsal  fin  single ;  no  ventral  fins. 

Tbichiubus,  212. 
919.— TBICHIUBUS  LinuaBos. 

Hair-tails. 

(Lepturu$  Artedi ;  GiU. ) 
(Linniens,  Syst.  Nat.  xil,  1766:  type  Trickiunt9  Upturus  L.) 

Body  extremely  elongate,  band-like,  the  tail  very  slender,  tapering  to 
a  fine  point,  without  caudal  fin.  Head  long,  with  a  very  wide  mouth, 
the  jaws  armed  with  unequal  and  very  strong  teeth ;  upper  jaw  with 
about  four  long,  strongly  compressed  barbed  teeth ;  teeth  on  the  pala- 
tines, none  on  the  vomer.  Lower  jaw  longest,  preorbital  covering  cleft 
of  mouth  posteriorly.  Dorsal  fin  single,  low,  occupying  the  whole  of 
the  back,  the  spines  not  distinguishable  from  the  soft  rays;  anal  very 
long,  its  base  more  than  half  the  length  of  the  body ;  composed  of  de- 
tached spines,  which  are  very  short,  nearly  hidden  in  the  skin,  the  ante- 
rior directed  backwards,  the  posterior  forwards ;  ventral  fins  wanting 
or  reduced  to  small,  scale-like  appendages;  pectorals  smalL  Ko  scales. 
Lateral  line  decurved,  concurrent  with  the  belly.  Vertebrae  39  + 120. 
Color  silvery.  Voracious  fishes  of  the  high  seas;  reaching  a  consider- 
able size,    {rptxiovy  a  little  hair;  oopd^  tail.) 

a.  Ventral  fins  entirely  wanting  in  the  adult.    (IHchiurus,) 

666.  T«  lepturns  Linn.— J7atr-toiL 

Uniform  brilliant  silvery ;  dorsal  dark-edged.  Snout  long  and  pointed, 
about  as  long  as  pectoral ;  maxillary  reaching  nearly  to  pupil,  concealed 
by  preorbital.  Head  about  7^  in  length;  depth  about  16.  Eye  2  in 
snout.  D.  135;  A.  about  100.  Warm  seas,  north  to  Virginia  and 
Lower  California. 

(Linn.  Syst.  Nat.  xii;  GUnther,  ii,  346.) 

Family  LXXIV.-SCOMBRID^. 

{The  Mackerels.) 

Body  elongate,  not  much  compressed,  covered  with  minute  cycloid 
scales,  or  else  wholly  naked;  the  scales  anteriorly  sometimes  forming  a 
corselet.     Lateral  line  present,  its  course  undulate.  ~  Head  subconic, 
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pointed  anteriorly.  Mouth  rather  large;  premaxillary  not  protractile; 
maxillary  without  supplemental  bone ;  jaws  with  sharp  teeth,  large  or 
small.  Vomer  and  palatines  toothed  or  not.  Preopercle  entire ;  opercle 
imarmed.  Gill-openings  very  wide,  the  membranes  not  united,  free  from 
the  isthmus.  Gill-rakers  usually  long.  PseudobranchisB  present,  large. 
A  slit  behind  fourth  gill.  Branchiostegals  7.  Dorsal  fins  2,  the  first 
of  rather  weak  spines,  depressible  in  a  groove,  the  second  similar  to  the 
anal;  anal  spines  weak;  last  rays  of  dorsal  and  anal  usually  detached 
and  separate,  forming  series  of  finlets ;  caudal  peduncle  extremely  slender, 
usually  keeled,  the  caudal  lobes  abruptly  diverging,  falcate;  ventr9>l  fins 
moderate,  thoracic,  1, 5.  YertebrsB  in  greater  number  than  in  CarangidcBj 
the  number  more  than  25.  Pyloric  coBca  numerous.  Air-bladder  fre- 
quently absent.  Coloration  metallic,  often  brilliant.  Genera  17 ;  species 
about  70.  Fishes  of  the  high  seas,  many  of  them  cosmopolitan,  and  all 
having  a  wide  range.    Most  of  them  are  valued  as  food-fishes. 

(Scombridw  pt.  and  Triohiurida  pt.  Giinther,  ii;  349-373.) 

a.  FinleU  present;  dorsal  spines  less  than  20.    (Scombrince,) 
b.  Spinous  dorsal  short  (of  less  than  12  spines),  remote  from  the  second. 

c.  Vomer  and  palatines  with  teeth ;  corselet  obsolete Scobibbr,  213. 

cc.  Vomer  and  palatines  toothless;  corselet  well  developed Auxis,  214. 

hh.  Spinous  dorsal  long  (of  more  than  12  spines);  contiguous  to  the  second. 
d.  Caudal  keel  present. 
e.  Corselet  imperfect  or  obsolete;  teeth  of  jaws  strong;  minute  teeth  on 

yomer  and  palatines Sgomberomorus,  215» 

ee.  Corselet  deyeloped. 
/.  Palatine  teeth  strong;  vomer  toothless;  yertebrad  normal... Sarda,  216. 
ff.  Palatine  teeth  villiform. 

g.  Vomer  with  teeth;  yertebrs  normal^the  lower  foramina  small. 

Orcynus,  217. 
gg.  Vomer  toothless;  abdominal  vertebrsB  with  the  lower  foramina  en- 
larged and  a  portion  between  the  yertebrie  proper  and  the  hsemapophy- 
ses  developed  in  the  form  of  a  net-work  or  trellis Euthynnus,  218. 

918.— SCOMBER  Linnaeus. 

Mcuikerels. 

(Liinnadus,  Syst.  Nat.  1758:  type  Sooniber  se&mhrua  L.) 

Body  fusiform,  rather  elongate,  somewhat  compressed;  caudal  j}e- 
dnncle  slender,  with  two  small  keels  on  each  side.  Mouth  wide,  with 
a  single  row  of  rather  small,  slender  teeth  in  each  jaw  and  on  the  vomer 
and  palatines;  maxillary  slipping  under  the  broad  preorbital. «  Scales 
very  small,  not  forming  a  corselet.  First  dorsal  of  7-12  feeble  spines, 
separated  from  the  second  by  an  interspace  greater  than  the  base  of  the 
fin;  second  dorsal  small,  followed  by  5-9  detached  finlets ;  anal  similar 
to  second  dorsal,  with  similar  finlets ;  pectorals  and  ventrals  small,  the 
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former  on  a  level  with  the  eyes  j  caudal  fin  small^  widely  forked.  Pyloric 
appendages  exceedingly  namerous.  Air-bladder  osnally  wanting.  Species 
few,  widely  distribnted,  everywhere  highly  valaed  for  food.  {<Tx6fifipQ<:, 
Latin  Scomber^  the  andent  name  of  the  common  mackerel.) 

a.  Air-bladdor  present,  small. 

66T.  S.  pneninatopliorasDelaRoche.— C^«5^aclpere{;.l^nX;erlfacX;0f^;iBaHe^ 
MMkereh 

Bine,  with  about  20  wavy,  blackish  streaks,  which  extend  to  just  be- 
low the  lateral  line;  some  of  these  form  reticulations,  and  inclose  pale 
spots  of  the  color  of  the  back;  belly  and  sides  silvery;  a  black  axillary 
spot.  Head  rather  pointed.  Maxillary  reaching  front  of  pupiL  Eye 
4  in  head,  nearly  equal  to  snout;  pectoral  f  length  of  head.  Head  3|; 
depth  6.  D.  IX— I,  12— V;  A.  I— I,  11— V.  Lat.  1.  200.  L.  1  foot. 
Atlantic  and  Pacific,  north  to  Maine  and  San  Francisco;  common  in  the 
Mediterranean  and  in  Southern  California;  irregular  in  its  appearance 
on  our  Atlantic  coast. 

(De  la  Roche,  Ann.  Mus.  Nat.  Hist,  xiii,  315;  Giinther,  ii,  359:  Seoniber  grtx'iSitf^. 
Trans.  Lit.  &  PhU.  Soo.  N.  Y.  1815,  422:  Sarmber  dekayi  Storer,  Fish.  Mass.  1867,  52: 
Soomher  diego  Ayres,  Proo.  Cal.  Acad.  Nat.  Sci.  i,  92,  1855:  Scomber  colias  pt.  Stein- 
dachner,  nee  Scomber  colias  of  Giinther  and  C.  &  Y.,  which  has  but  7  dorsal  spines.) 

aa.  Air-bladder  wanting. 

#68.  S.  seombms  h.^-Common  Mackerel, 

Lustrous  dark  blue  above,  with  about  35  wavy,  blackish,  transverse 

streaks;  below  silvery;  base  of  pectorals  dark.    Snout  rather  long  and 

pointed,  compressed.     Mouth  large,  maxillary  extending  to  anterior 

margin  of  orbit.    Yentrals  and  pectorals  short,  the  former  nearly  half 

length  of  head.    Eye  less  than  snout,  5  in  head.    Head  4  in  length; 

depth  6J.  D.  XII— 1, 10—V;  A.I,11— V.  L.  18  inches.  North  Atlantic; 

abundant  on  both  coasts,  and  occasionally  straying  to  the  Pacific.    A 

well-known  food-fish. 

(Linn.  Syst.  Nat.:  Scomber  acomber  Giinther,  ii,  357:  So(miber  vemaZit  Storer,  Hist. 
Fish.  Mass.  54.) 

914.— AITXM  Cuvier, 

Frigate  Mackerels. 

(Cuvier,  R^gne  Anim.  1829,  ii :  type  Scomber  rocJtei  Risso. ) 

Body  oblong,  plump,  mostly  naked  posteriorly,  anteriorly  covered  with 
small  scales,  those  of  the  pectoral  region  enlarged,  forming  a  corselet. 
Snout  very  short,  conical,  scarcely  compressed.    Mouth  rather  small^ 
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the  jaws  equal.  Teeth  very  small,  mostly  in  a  single  series,  on  the  jaws 
only.  Tail  very  slender,  depressed,  with  a  rather  large  keel  on  each 
side.  First  dorsal  short,  separated  from  the  second  by  a  considerable 
interspace.  Second  dorsal  and  aual  small,  each  with  7  or  8  flnlets. 
Pectorals  and  ventrals  smalL  No  air-bladder.  Branchiostegals  7. 
Pyloric  cceca  dendritical.  Gill-rakers  very  long  and  slender,  numerous. 
Yertebrse  peculiarly  modified,  essentially  as  in  Uuthynnus.  (aS^cc,  an 
ancient  name  of  a  young  tunny,  from  aS^oi,  to  grow.) 

669*  A*  radiei  (Risso)  GUnther.— FH^/a/e  Mackerel. 

Blue,  variegated  with  darker  above,  becoming  plain  with  agej  belly 
silvery.  Body  robust,  scarcely  compressed,  abruptly  contracted  at  cau- 
dal peduncle.  Eye  as  long  as  snout,  5  in  head.  Ox>ercle  very  broad. 
Scales  of  corselet  and  along  anterior  dorsal  region  comparatively  large. 
Maxillary  almost  entirely  concealed  by  preorbital.  Dorsal  spines  rather 
stiff;  space  between  dorsals  four-fifths  length  of  head.  About  33  gill- 
rakers  below  angle.  Pectoral  reaching  past  middle  of  first  dorsal.  Head 
4;  depth  4i.  D.  X-12-VIII  j  A.  i3-VII.  Vert  39.  Mediterranean  to 
the  East  Indies ;  lately  appearing  in  great  numbers  on  our  Atlantic 
coast.    A  food-fish  of  little  value. 

{Scomber  rochei  Risso,  Ichth.  Nice,  1810,  165;  GUnther;  ii,  369:  Scomber  bisus  Rafin- 
esque,  Caratteri,  etc.  lolO,  45 :  Auxia  vulgarU  Cav.  &  Yal.  viii,  139. ) 

915.-SCOMBEBOMOBITS  Lac^p^de. 
{Cybium  Cuvier.) 

(Lac^p^de,  Hist.  Nat.  Poiss.  ui,  292,  1802:  type  Soomberomorus  plumierii  Lao.  =/9oom- 
ber  regalU  Bloch.) 

Body  elongate,  naked  or  with  rudimentary  scales,  which  do  not  form 
a  distinct  corselet.  Head  pointed,  comparatively  short  and  small. 
Mouth  wide,  the  strong  teeth  in  the  jaws  often  compressed  or  knife- 
shaped;  villiform  or  sand-like  teeth  on  the  vomer  and  palatines;  max- 
illary not  concealed  by  preorbital.  Spinous  dorsal^low,  of  14-18  feeble 
spines.  Soft  dorsal  and  anal  short,  similar,  somewhat  elevated  and 
falcate,  each  followed  by  7  to  10  flnlets;  ventrals  small;  pectorals  moder- 
ate, near  the  level  of  the  eye.  Air-bladder  present.  VertebrsB  normal. 
Fishes  of  the  high  seas ;  graceful  in  form  and  beautiful  in  color;  among 
the  best  of  food-fishes,    {axofifipo^j  Scomber;  6iwpoq^  near.) 

6TO.  8.  eoncolor  (Lockington)  J.  &,  G. 

Male  dark  steel-blue,  the  sides  silvery,  without  streaks  or  spots; 
female  with  two  alternate  series  of  brown  spots,  the  silvery  on  sides 
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clouded  with  dnsky;  fins  nearly  plain,  dark.  Month  slightly  oblique, 
the  maxillary  reaching  to  posterior  margin  of  pupiL  Teeth  of  jaws  com* 
paratively  small,  sabconical,  little  compressed;  those  of  vomer  and  pala- 
tines minute  and  granular.  Eye  5J  in  head.  Pectoral  fins  8  in  length, 
inserted  rather  above  axis  of  body;  ventral  fins  small;  spines  of  dorsal 
slender  and  fragile,  the  longest  one-fourth  as  long  as  the  head ;  dorsal 
fins  separated  by  an  interspace  equal  to  one-third  the  length  of  base  of 
spinous  dorsal;  caudal  shorter  than  head,  its  lower  lobe  longest.  Gill- 
rakers  long,  18  below  angle.  Head  about  5;  depth  rather  less.  D. 
XV1I-16-VIII;  A.  I,  IC-VIII.  Monterey  Bay,  OaUfornia;  rare.  A 
food-fish  of  high  quality. 
iChriomitra  conoolor  Lockington,  Proc.  Acad.  Nat.  Sci.  Phila.  1879.) 

6T1«  S«  macnlatas  (Mitch.)  J.  &  G,— -Spanish  Mackerel. 

Bluish  and  silvery  above  with  bright  reflections ;  sides  with  numer- 
ous bronze  8i)ots  which  are  nearly  round  and  about  as  large  as  the  pupil. 
Spinous  dorsal  white  at  base,  dark  above  and  on  the  anterior  half  of 
the  fin.  Caudal  keel  well  developed,. with  a  smaller  keel  above  and 
below  it.  Head  small  and  pointed.  Mouth  rather  large,  oblique;  max- 
illary reaching  posterior  margin  of  orbit.  Teeth  large,  compressed, 
about  32  in  each  jaw.  Gill-rakers  few,  slender,  about  12  below  angle. 
Interspaces  between  dorsals  shorter  than  eye ;  caudal  as  long  as  head. 
Head  4^  in  length ;  depth  5^.  D.  X  VIII-18-IX ;  A.  H,  17-VIII.  Coasts 
of  North  America,  north  to  Cai)e  Cod  and  Lower  California;  one  of  our 
most  valued  food-fishes. 

(Scomber  maculatus  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  T.  i,  4*26, 1815:  Cybium  aiacic- 
latum  GQuther,  ii,  372:  Cybium  maculaium  Uolbrook,  Ichth.  S.  Car.  G6.) 

6T9.  S.  re^alis  (Bloch)  J.  &  Ot.—Cero. 

Silvery;  sides  with  a  brownish,  broken,  longitudinal  band,  above  and 
below  which  are  numerous  brownish  spots,  persistent  in  the  adult ;  an- 
terior portion  of  spinous  dorsal  black.  Body  rather  elongate,  its  dorsal 
and  ventral  curves  about  equal.  Lateral  line  descending  obliquely, 
slightly  undulate  along  the  tail.  Mouth  large;  maxillary  reaching  to 
below  eye.  Teeth  triangular,  strongly  compressed,  about  20-16.  Pec- 
toral scaly.  Head  4  in  length ;  depth  4$.  D.  XVU-1, 15-VIII ;  A.  II, 
15-VlIL  Cape  Cod  to  Brazil;  not  common  on  our  Atlantic  coast; 
reaches  a  weight  of  20  pounds. 

(Scomber  regalia  Bloch,  Ausl.  Fi8che,ta£  3:13:  Cyhium  regale  Giinther,  ii,  372:  Scorn- 
beromorue  plumierii  Lac.  iii,  2U2:  Cyblum  aoervum  C.  &,  V.  viii,  1831,  186:  Cybium  regale 
Poey,  Proc.  U.  8.  Nat.  Mus.  1878,  4.) 
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678.  S.  caballa  (Cuv.  &  Yal.)  J.  Sc  Q.— Sierra, 

Sides  of  body  with  indistinct  darker  yellowish  spots ;  adalt  immacn- 
late;  spinous  dorsal  without  black  blotch  anteriorly.  Eye  large. 
Mouth  large,  maxillary  reaching  to  below  eye.  Lateral  line  descend- 
ing abruptly  below  the  second  dorsal.  Teeth  triangular,  strongly  com- 
pressed, about  30-25.  Pectoral  scaly  at  base  only.  D.  XI V-1, 15-VIII ; 
A.  II,  15-VIII.  {Poey.)  Warm  parts  of  the  Atlantic;  occasional  on 
our  coast;  reaches  a  weight  of  100  pounds. 

(Cybium  caballa  Cuv.  &  Val.  viii,  1831, 187 :  Cybium  caballa  QUnther,  ii,  373 :  Cybium 
immaculatum  C.  &  V.  viii,  191 :  Cybium  caballa  Foej,  Proc.  U.  S.  Nat.  Mus.  1878,  4.) 

916.-rSABDA  Cnvier. 

Bonitos. 

(Pelamys  Cdv.  &  Val.  1831,  preoccupied  iu  Herpetology.) 

(Cuvier,  R^gne  Anim.  ed.  2d,  ii,  1829:  type  Scomber  pelamys  B]iiimich=r /Scomftfr  aarda 
Bloch.) 

Body  rather  elongate,  covered  with  small  scales,  those  of  the  pectoral 
region  forming  a  corselet.  Caudal  peduncle  slender,  strongly  keeled. 
Head  large,  pointed,  compressed.  Mouth  large.  Teeth  in  the  jaws 
rather  strong,  conical,  slightly  compressed;  similar  teeth  on  the  pala- 
tines, but  none  on  the  vomer;  maxillary  not  concealed  by  preorbital. 
Gillrakers  long  and  strong.  First  dorsal  long  and  rather  low,  of  18-22 
rather  stout  spines,  which  are  gradually  shortened  behind;  interval 
between  the  last  spine  and  the  second  dorsal  short;  second  dorsal  small, 
followed  by  8-9  finlets;  anal  fin  similar,,  usually  with  one  less  finlet; 
paired  fins  small ;  pectorals  placed  below  the  level  of  the  pupil.  No 
air-bladder.  Pyloric  coeca  very  numerous,  dendriticaL  Vertebrae  nor- 
mal. Fishes  of  rather  large  size,  with  metallic  coloration.  (Latin, 
sarda;  Greek,  <ra>5a,  the  ancient  name  of  the  typical  species,  also  known 
as  Amiaj  Pelamys^  etc. ;  so  called  from  its  being  taken  in  the  neighbor- 
hood  of  the  island  of  Sardinia;  hence  also  the  diminutive  <rapd(v7jy  the 
Sardine.) 

6T4.  S.  mediterranea  (Bloch  &  Sclineider)  J.  &  Q.^Boniio;  Skip-jack. 

Dark  steel-blue  above,  with  numerous  narrow,  dark  stripes  from  the 
back  obliquely  downwards  and  forwards ;  silvery  below.  Body  elongate, 
scarcely  compressed,  robust;  corselet  distinct,  small,  not  extending  be- 
yond pectoral.  Teeth  moderate,  slightly  compressed.  Gill-rakers  rather 
small,  13  below  angle.  Maxillary  reaching  beyond  orbit.  Head  3|  in 
length;  depth  4.    D.  XXI-1, 13-Vin;  A.  1, 13-VII;  P.  10.    L.  2J  feet. 
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Atlantic  Ocean,  on  both  coasts;  abundant;  a  food-fish  of  rather  low 

grade. 

(Scomber  pelamys  Brilnnich,  Ichth.  Mossil.  1768,  69,  not  of  L.  Syst.  Nat. :  Scomber 
mediterraneus  Bloch  &  Schn.  1801,  23 :  Pelamye  sarda  Storer,  Fish.  Mass.  63 :  Pelamys 
Barda  GUather,  ii,  367:  Sarda pelamye  Gill.) 

6T5.  S.  chileiisis  (Cay.  &  Yal.)  J.  &  G.^BoiUto  ;  Skipjack;  Tuna. 

Dark  metallic  blae;  sides  dusky;  about  5  blackish  stripes  running 
obliquely  upward  and  backward  from  the  pectoral  region  to  the  upper 
edge  of  the  tail,  these  variable  in  number  and  direction.  Head  pointed, 
conical,  naked.  Maxillary  reaching  posterior  border  of  eye.  Pectorals 
placed  jast  below  the  level  of  the  papil,  scarcely  half  as  long  as  head. 
Gill-rakers  long,  strong,  about  18  below  angle.  Corselet  moderately 
developed.  Head  3f ;  depth  about  4.  D.  XVIII-I,  12-VIII;  A.  H, 
11-YI.  L.  2-3  feet;  weight  16  pounds.  San  Francisco  to  Patagonia 
and  Japan;  abundant  northward  in  summer;  very  similar  to  the  pre- 
ceding but  with  the  spinous  dorsal  always  shorter. 

(Pelamya  chilenaU  Cav.  &  Val.  viii,  163:  Pelamys  lineolata  Girard,  U.  S.  Pao.  R.  B. 
Surv.  Fish.  106:  Pelamye  chileneie  Giluther,  ii,  106:  Pelamye orientalie Gilnther,  ii,  106.) 

91T.~OR€Tl«U$i  Cavier. 

Tunnies. 

(Thynnus  Cuvier,  1817,  preoccupied  in  entomology.) 
(Cayier,  B^gne  Anim.  2d  ed.  1829:  type  Scomber  thynnue  L.) 

Body  oblong,  robust,  with  very  slender  caudal  peduncle.  Head  con- 
ical. Mouth  wide,  with  one  series  of  small,  conical  teeth  in  the  jaws  and 
bands  of  minute  villiform  or  sand-like  teeth  on  the  vomer  and  palatines. 
Scales  present,  those  of  the  pectoral  region  forming  an  obscure  corselet. 
First  dorsal  of  12-15  spines  which  grow  gradually  shorter  backward,  the 
interval  between  last  spine  and  second  dorsal  slight ;  second  dorsal  and 
anal  short  and  rather  high,  each  with  8-10  finlets;  ventrals  moderate; 
pectorals  moderate  or  very  long,  rather  below  the  level  of  the  eye.  Ver- 
tebrae normal,  the  lower  foramina  very  small.  Fishes  of  the  open  seas ; 
often  attaining  a  very  great  size,  {dpxbvoq^  an  ancient  name  of  O.  t/iyn- 
nu8.) 

a.  Pectoral  fins  sabre-sbaped,  reacbing  beyond  end  of  second  dorsal.    {Albicoree,) 
6T6«  0«  alaloiiffa  (Gmel.)  Risso. — Albicore;  AUlonghi;  German, 

Bright  metallic  steel -blue;  belly  bluish  silvery;  fins  colored  like  the 
body ;  pectorals  blackish,  with  silvery  lustre.  Body  little  compressed, 
regularly  elliptical,  its  weight  great  in  proportion  to  the  length.    Tail 
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strongly  keeled,  broader  than  deep.    Corselet  indistinct.    Scales  rather 

large.    Pectoral  reaching  beyond  second  dorsal  and  anal,  inserted  a 

little  below  level  of  pupil,  its  base  a  little  wider  than  the  large  eye; 

ventrals  short.     Head  3J;  depth  3 J.     D.  XIV-II,  12-Vin;  A.  II,  12- 

VII.     L.  3  feet;  weight  15-20  pounds.     In  all  warm  seas,  in  the  open 

ocean;  abundant  in  summer  in  the  Mediterranean  and  about  the  Santa 

Barbara  Islands;  occasional  on  our  Atlantic  coast. 

(Scomber  alatunga  Gmel.  Syst.  Nat.  1788, 1330,  misprint  for  alalongaf  fide  Cnr,  &  Val. : 
Thynnue  alalonga  Cuv.  &  Val.  viii,  120:  Tliynnus  pacificua  Cuv.  &,  Val.  viii,  133: 
Tkynnus  albacwoy  alalonfja,  and  pacificus  Glinther,  ii,  36r»,  366 :  Orcynu8  paciflcus  Cooper, 
Proc.  Cal.  Acad.  Nat.  Sci.  1863, 75:  Orcynus  germo  Liitken,  Spolia  Atlantioa,  1880, 473.) 

a.  Pectoral  fins  comparatively  short,  not  reaching  beyond  the  end  of  the  epinoofi  dor- 
sal.   (Tunnies,) 

6TT*  0«  thynnns  (Linn.)  Poey. — Tunny;  Horse  Mackerel;  Alhicore, 

Dark  blue  above;  below  greyish  with  silvery  spots.  Mouth  rather 
large ;  posterior  margin  of  preopercle  somewhat  shorter  than  inferior. 
Eye  small.  Dorsal  and  anal  falcate;  caudal  very  widely  forked;  pec- 
torals reaching  nearly  to  end  of  spinous  dorsal.  Head  3|  in  length; 
depth  4.  D.  XIV-1, 13-IX;  A.  1, 12-VIII.  Forth  Athintic,  on  both 
coasts;  the  largest  of  the  Scombridw,  reaching  a  length  of  10  feet  or 
more  and  a  weight  of  half  a  ton. 

(Scomber  thynnus  Linn.  Syst.  Nat.:  Thynnva  aecundo-doraalia  Storer,  Fish.  Mass.  65: 
!I%ynnu$  thynnue  Giinther,  ii,  362:  Tnynnus  vulgaris  C.  &V.  yiii,  58:  Thynnusbrachyp' 
terns  and  coretta  Giinther,  ii,  363.) 

91§.~i:iJTHirM]VUS  Ltttken. 

Idttle  Tunnies. 

(Thynnus  Liitken :  Tkynnichthys  Giglioli ;  both  names  preoccupied.) 
(Liitken  MSS.  in  Epist.  Feb.  1881 :  type  Thynnus  thunnina  C.  &.  V.) 

This  genus  differs  from  Orcynus,  according  to  Liitken*,  "(1)  in  the 
absence  of  teeth  on  the  vomer ;  (2)  by  the  complete  absence  of  scales 
outside  of  the  corselet,  while  in  the  Orcyni  of  the  same  size  the 
skin  is  covered  with  small  scales;  the  limits  of  the  corselet  in  the 
Tunny  and  Albicore  are  obscure,  so  that  it  cannot  properly  be  said 
that  they  have  distinct  corselets;  and  (3)  by  an  important  osteological 
character,  namely  the  i)eculiar  development,  in  the  form  of  a  net-work  or 
trellis,  of  a  portion  of  the  abdominal  part  of  the  backbone,  between  the 
vertebrae  proper  and  the  hsemapophyses.  This  organization  is  common 
to  Th.  thunnina  (alliteratus)  and  Th.  pelamySy  and  is  found  modified  in 

*  Spolia  Allaniioaf  1880,  596. 
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the  genus  Auxis.^     Species  of  smaller  size  than  the  Tunnies,  mostly 
I)elagic.    {Baird.)    (et»,  true;  <?t»vvoc,  tuiiny.) 

6T§.  E.  aUiteratos  (Raf.)  J.  &  Q,^Little  Tunny;  Albicare, 

Bluish  above  with  wavy,  blackish,  longitudinal  streaks;  silvery 
below.  Inferior  mai^gin  of  preoperculum  half  longer  than  posterior. 
Dorsal  spines  moderate ;  pectorals  reaching  the  vertical  from  the  ninth 
dorsal  spine.  Head  3|  in  length  ;  depth  41.  t).  XV-I,  12-Vin ;  A.  I, 
12-VII.    Atlantic  Ocean  j  occasional  on  our  coast. 

(Scomber  alUteratus  Raf.  Caratteri  di  Alcuni  Nuovi  Generi,  1810,  46 :  Thynnua  affinU, 
ihunninay  and  brevirostris  GUather,  ii,  363-365.) 

6T9.  E.  pelamys  (L.)  Ltitken. — Oceanic  Bonito, 

Back  bluish ;  on  each  side  of  the  belly  4  brownish  longitudinal  bands. 
Length  of  posterior  margin  of  the  preoperculum  1§  in  that  of  the  in- 
ferior. Pectoral  reaching  the  vertical  from  the  tenth  dorsal  spine;  dor- 
sal spines  rather  feeble.  Head  3J;  depth  4  (to  fork  of  caudal).  D. 
XV-I,  12  + VIII;  A.  II,  12  +  VIL  (Ounther.)  Tropical  seas;  occa- 
sional on  our  Atlantic  coast. 

(Scomber  pelamya  L.  Syst.  Nat. :  Thynnu8  pelamys  Giinther,  ii,  365:  Thynnus  pelamy% 
Cuv.  et  Val.  yiii,  113.) 

Family  LXXV.— CARANGID^. 

The  Pilot'fishes. 
Scombroid  fishes,  with  the  body  more  or  less  compressed  and  often  ele- 
vated, sometimes  naked,  or  more  usually  covered  with  small,  thin,  cycloid 
scales.  Head  compressed,  the  occipital  keel  prominent,  usually  trench- 
ant. Mouth  of  varying  size,  the  dentition  various,  the  teeth  generally 
small ;  premaxillaries  usually  protractile ;  maxillary  with  or  without  a 
supplemental  bone ;  preopercle  urually  entire  in  the  adult,  in  the  very 
young  armed  with  three  or  more  spines.*  Lateral  line  complete,  anteri- 
orly arche<l,  the  posterior  part  straight,  sometimes  armed  with  bony 
plates.  Dorsal  fins  more  or  less  separated,  the  spinous  part  rather  weak, 
the  spines  usually  depressible  in  a  groove;  anal  fin  long,  similar  to  the 
soft  dorsal,  always  preceded  by  two  stiff  spines,  usually  separate,  but  in 
the  young  often  more  or  less  connected  with  the  fin  or  with  each  other; 
these  sometimes  disappear  with  old  age,  and  sometimes  the  spinous  dor- 
sal  also  vanishes;  often  a  procumbent  spine  before  the  dorsal  fin;  ven- 
tral fins  thoracic,  well  developed,  1, 5;  caudal  peduncle  very  slender,  the 
fin  widely  forked ;  pectoral  fins  narrow.  Gill-openings  very  wide,  the 
membranes  usually  not  united,  free  from  the  isthmus.    Gills  4,  a  slit 

*  For  an  account  of  the  transformations  of  various  members  of  this  family,  see  Ltit- 
ken, Spolia  Atlantica,  1880.  ^  j 
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bebind  the  last.  Gill-rakers  usually  long.  Braochiostegals  commonly 
7.  Air-bladder  present^  often  bifurcate  behind.  Pseudobranchiae  large, 
present  in  all  our  genera,  sometimes  disappearing  with  age.  (Esopha- 
gus unarmed.  Pyloric  coeca  generally  numerous.  Vertebrae  fewer  than 
in  the  Scombridce,  about  25  in  number.  Coloration  generally  metallic 
and  silvery.  Genera  25;  species  about  180,  ahouuding  in  warm  seas, 
often  moving  northward  in  summer,  like  the  Scombridce.  Most  of  the 
species  are  widely  distributed,  and  nearly  all  are  valued  as  food. 
{Carangldce  pt.  Gttnther  ii,  417-485,  exclusive  of  certain  geneira.) 

'Lateral  line  armed  with  bony  keeled  plates,  at  least  posteriorly.    (Carangitue,) 

a.  Armature  of  lateral  line  extending  its  whole  length Trachurus,  219. 

aa.  Armature  of  lateral  line  on  its  straight  posterior  portion  only. 

b.  Dorsals  and  anal  each  with  a  detached  Unlet Decapterus,  220. 

2f5.  Dorsal  and  anal  without  finlets. 

c.  Spinous  dorsal  developed Caranx,  221. 

oc.  Spinous  dorsal  rudimentary  or  disappearing  with  ago ;  scales  rudimentary. 

Blepuaris,  222. 
•"  Lateral  lino  unarmed. 

d.  Premaxillaries  protractile, 
e.  Anal  fin  about  equal  to  the  soft  dorsal,  its  base  longer  than  the  abdomen; 
tail  not  keeled. 
/.  Thoracic  region  treuchaut;  body  excessively  compressed. 

y.  Dorsal  outline  more  convex  than  the  ventral  outline ;  profile  very  steep; 
head  very  short  and  high;  preorbital  very  deep.    (SelenifUB,) 

Selene,  223. 
gg.  Dorsal  outline  less  convex  than  ventral ;  profile  not  steep ;  preorbital 

moderate.    (  Ch  lorosoomhriruB, ) Chloroscombrus,  224. 

ff.  Thoracic  region  not  trenchant;  L^ody  moderately  compressed.    (2Va- 
chifnotinoi.) 

h.  Forehead  convex Trachynotcs,  225. 

ee.  Anal  fin  much  shorter  than  the  soft  dorsal,  its  base  not  longer  than  the 
abdomen;  tail  keeled.     {Seriolinw,) 
t.  Finlets  none. 

j.  Dorsal  spines  free,  in  adult \ -•...Naucrate8,.226. 

jj.  Dorsal  spines  connected  by  membrane Seriola,  227. 

ii.  A  two- rayed  finlet  behind  dorsal  and  anal Elagatis,  226, 

dd,  Premaxillaries  not  protractile ;  dorsal  and  anal  with  finlets ;  maxillary 
very  narrow,  without  distinct  supplemental  bone.  {Sconibroi' 
dincB.) Scombroibes,  229. 

919.— TBACHURUS  Rafinesque. 

Saurels. 

(Rafinesque,  Indiced'Ittiologia  Siciliana  1810, 20 :  type  Scomber  tradkurus  L.  =  Trackurut 
oanruB  Raf.) 

Body  rather  elongate,  somewhat  compressed,  not  elevated,  taperiog 
to  a  slender  caudal  peduncle,  which  is  as  broad  as  deep.  Scales  present, 
not  very  small.  Lateral  line  armed  throughout  with  plates,  those  on  the 
caudal  peduncle  larger  and  spinous;  an  accessory  dorsal  branch  to  the 
lateral  line.  Snout  rather  long.  Mouth  moderate.  Minute  teeth  mostly 
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in  single  series  on  jaws,  vomer,  and  palatines.  Dorsals  two,  the  first 
preceded  by  a  procumbent  spine.  No  finlets.  Two  strong  spines  before 
the  anal,  connected  by  membrane.  Pyloric  coeca  numerous.  In  all 
warm  seas,  {rpaxobpo^^  the  ancient  name  of  T.  saurtis;  from  rpaxo<;j 
rough;  oopa^  tail.) 

680.  T.  syntinetricas  (Ayres)  Girard. — Horse  MaokerL 

Similar  to  T.  saurusj  but  slenderer  and  less  compressed.  Arch  of 
lateral  line  longer,  as  long  as  straight  part,  the  junction  of  the  two  much 
beyond  tip  of  pectoral ;  plates  on  the  anterior  part  small,  crowded,  their 
height  less  than  half  eye.  Head  Sf;  depth  4§.  D.  VIII-I,  31;  A. 
II-1, 27 ;  Lat  1.  48  +  47.  Coast  of  California,  from  San  Francisco  south- 
ward ;  very  abundant  in  summer. 

{Caranx  9ymmetricu8  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  1855,  62;  Girard,  Pac.  B.  B. 
Surv.  Fish.  107.) 

0§i.  T«  sanm^Baf. — Horse  Mackerel;  Skipjack;  Saurcl, 

Greenish,  sides  silvery ;  a  dusky  opercular  spot.  Body  more  com- 
pressed and  deeper  than  in  the  preceding.  Head  rather  long.  Mouth 
moderate,  the  maxillary  reaching  the  front  of  eye.  Eye  large,  equal  to 
snout,  4  in  head ;  arch  of  lateral  line  short,  reaching  scarcely  beyond  pec- 
toral, 1^  in  straight  part,  the  plates  high,  nearly  as  high  anteriorly  as 
posteriorly,  their  height  more  than  half  eye.  Head  3j;  depth  4.  D. 
Vlll-I,  29;  A.  II-I,  285  Lat.  1.  40  +  37.  L.  1  foot.  Southern  Euroi)e; 
occasional  on  our  South  Atlantic  coast. 

(Scomber  trackurus  Linu.  Syst.  Nat.  1, 1758 :  Caranx  traohurus  LacdpMe,  iii,  63 :  f  Cor- 
anxomortu  plumierianue  Lac6p.  Hist.  Nat.  Poiss.  iii,  84 :  ISelar  japonicus  Bieeker,  Vorh. 
Bat.  Gen.  xx,  vi,  Japan,  pi.  8 :  Trackurtu  saurue  Bafinesqne,  1.  c.  *iO :  Trachurue  iraohurue 
GUnthei,  ii,  419. 

990.  I>E€APT£BUS  Bieeker. 

Mackerel  Scads. 
(Bieeker,  Natnurk.  Tyd8chr.  1855,  v,  417 :  type  Caranx  kurra  Cuv.  &  Val.) 

Body  elongate,  little  compressed,  almost  perfectly  fusiform.  Head 
short,  pointed.  Mouth  rather  small ;  jaws  about  equal,  the  dentition 
feeble.  A  supplementary  maxillary  bone.  Premaxillaries  protractile. 
Scales  moderate,  enlarged  and  spinous  along  lateral  line  posteriorly; 
second  dorsal  and  anal  each  with  a  single  detached  finlet ;  tree  anal 
spines  very  strong.  Abdomen  rather  shorter  than  anal  fin.  Gill-rakers 
long  and  slender.  Species  numerous.  (dsxA^^  ten ;  nrepdvj  fin ;  there  being 
ten  fins,  counting  the  spurious  finlets  and  excluding  the  free  spines.) 

689«  D«  ptinctatUS  (Agassiz)  Gill. — Scad;  Round  Robin, 

Bluish  above,  silvery  below  j  a  dark  opercular  spot.  Eye  rather 
small,  shorter  than  snout,  about  equal  to  the  width  of  cheeks  or  the  in- 
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terorbital  space.  Maxillary  reachiDg  front  of  eye.  Teeth  on  vomer  and 
palatines,  none  on  tongue;  teeth  in  jaws  in  single  series.  Lateral  line 
little  arched ;  arch  of  lateral  line  nearly  as  long  as  straight  part.  Scutes 
numerous,  deep,  crowded,  about  40.  Pectorals  short,  shorter  than 
head.  Breast,  cheeks,  and  top  of  head  scaly.  Depth  5  in  length; 
head  4J.  D.  VIU-I,  30-1;  A.  II-I,  24-.L  L.  12  inches.  New  York  to 
the  West  Indies ;  not  common  on  our  coast. 

\  {Ciwanx  pwHotatus  Agassiz,  Spiz.  Pise.  Bros.  1829,  108:  Caranx  punctaius  Gfinther, 
n,  426.) 

6§8.  D.  macarellns  (Cay.  Sc  Yal.)  QilL^Mackerel  Scad, 

Silvery,  plumbeous  below;  a  small  black  spot  on  the  oi)ercle.  Lat- 
eral line  nearly  straight.  Head  6;  depth  6.  D.  VIII-1, 33-1;  A.  II— I, 
27-1;  scutes  26.  {Ounther.)  Warm  parts  of  the  Atlantic,  northward 
to  Cape  Cod;  scarce  on  our  coast. 

(Caranx  maoarellua  Cav.  &  Yal.  ix,  40:  Caranx  maoarelUis  GUnther,  11,  426.) 
991.— CABANX  Lao^pMe. 
Crevalles. 

(Caranx,  CarangopSf  Carangua,  ParatraciM,  and  Trachurop*  Gill ;  Caranx,  Chtatkanodan, 
Sdar,  Carangaidea,  Carangiokihye,  etc.  Sleeker.) 

(Commerson ;  Lac^pMe  Hist.  Nat.  des  Poiss.  1802,  iii,  72 :   type  Scomber  specioeus 
Forsk&l.) 

Body  ovate  or  oblong,  compressed,  the  back  sometimes  considerably 
elevated,  sometimes  little  arched.  Head  moderate  or  rather  largo,  more 
or  less  compressed.  Mouth  moderate  or  large,  oblique;  maxillary  with 
a  well-developed  supplemental  bone,  extending  to  below  the  eye.  Pre- 
maxillaries  protractile.  Teeth  variously  developed ;  sometimes  minute, 
granular,  and  deciduous  (Caranx) j  sometimes  with  an  outer  row  of 
stronger  teeth  (Selar^  etc.)  or  with  small  canines  {Carangus)',  villiform 
teeth  often  present  on  vomer,  palatines,  and  tongue.  Gill-rakers  long. 
Eye  large,  with  an  adipose  eyelid.  Dorsal  spines  rather  low,  connected ; 
second  dorsal  long,  elevated  in  front;  both  fins  depressible  in  a  groove. 
Anal  fin  similar  to  second  dorsal  and  nearly  as  long,  preceded  by  two 
rather  strong  spines,  its  base  longer  than  the  abdomen.  Caudal  fin 
strongly  forked,  the  peduncle  very  slender.  Yentral  fins  moderate; 
X)ectorals  fialcate;  no  flnlets.  Scales  present,  usually  ver^  smalL  Lat- 
eral line  with  its  posterior  portion  armed  with  strong  bony  plates,  which 
grow  larger  on  the  tail,  each  plate  armed  with  a  spine;  a  short  dorsal 
branch  of  lateral  line,  usually  present.  Preopercle  entire  in  the  adult, 
serrate  in  the  young,  usually  with  a  membranaceous  bordei!.  Species 
Bull.  Nat  Mus.  TSo.  16 28 
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very  numerous  in  all  warm  seas,  most  of  them  valued  for  food.  As  here 
understood,  this  genus  includes  a  considerable  variety  of  forms,  differing 
in  the  dentition  and  in  the  shape  of  the  body.  Its  members  seem,  how- 
ever, to  form  an  almost  unbroken  series  from  one  extreme  to  another. 
{xapa^  head.  ^'A  cause  de  Pesp^ce  de  prominence  que  presente  lenr  t^te, 
de  la  force  de  cette  parti  j,  de  P^dat  dont  elle  brille,  et  d'ailleurs  pour 
annoucer  la  sorte  de  puissance  et  de  domination  que  plnsieurs  osseus 
de  ce  genre  exercent  sur  un  grand  nombre  des  poissons  que  frequentent 
les  rivages"  L<ic6pMe). 
Our  species  may  be  divided  as  follows : 

a.  Teeth  present,  small,  nearly  uniform,  or  the  outer  somewhat  enlarged;  no  can  inn. 
iStlar  Sleeker.) 

h.  Body  fusiform,  elongate crufMnophtkaliMLB. 

lib.  Body  ovate  or  subfusiform. 
0.  Depth  one-third  or  less  than  one-third  the  length  to  base  caudal. 

pisquetus;  cahalltts;  e(bi. 

oc.  Depth  more  than  one-third  the  length heani;  faloaitu. 

aa.  Teeth  unequal ;  lower  jaw  with  small  canines.    ( Carangus) .faUax ;  hippug, 

a.  Teeth  present,  small,  nearly  uniform ;  the  outer  row  sometimes  enlarged ;  nocaninca. 
(Selar*"  Bleeker.) 
h.  Body  fusiform,  elongate.    iTrachurops  GilL) 

6§4.  €•  cramenophtliaYmus  (Bloch)  Jjoc-^Chggler;  Big-eyed  Scad, 

Bluish  olive  above,  silvery  below,  a  faint  opercular  spot.  Body  ob- 
long-elongate, little  compressed,  the  back  not  elevated.  Head  elongate, 
rather  pointed,  the  lower  jaw  projecting ;  maxillary  reaching  past  the 
ftt)nt  of  the  eye,  which  is  very  large,  longer  than  snout,  about  3  in  head. 
Eye  much  deeper  than  the  cheeks  and  greater  than  the  interorbital 
width.  A  single  series  of  small  teeth  in  each  jaw ;  very  weak  teeth  on 
vomer  and  palatines ;  a  patch  of  teeth  on  tongue.  Shoulder-girdle  near 
isthmus  with  a  fleshy  projection,  in  front  of  which  is  a  deep  cross-fur- 
row; adipose  eyelid  largely  developed.  Scales  comparatively  large. 
Cheeks  and  breast  scaly.  Gill-rakers  long,  numerous.  Lateral  line 
scarcely  arched,  its  scutes  weak,  but  little  carinated.  Dorsal  spines 
slender;  fbee  anal  spines  strong;  pectorals  falcate,  nearly  as  long  as 
head.  An  angle  at  lower  posterior  part  of  opercular  region  as  in  Clupea. 
Head  35^  depth  3J.  D.  VIII-I,  26;  A.  JI-I,  22;  scutes  35.  Cape  Cod 
to  Madagaseaar;  abundant  in  tropical  seas. 

{Scomber  erumenophihalmus  Bloch,  taf.  343;  Giinther,  ii,  4*29:  Trachuropa  crvmenoph- 
ihalmus  Gill,  Proc.  Acad.  Nat.  Scl.  Phila.  1862,  431.) 

bb.  Body  orate^r  sahfoslform. 

0.  Depth  ouo-jthird  or  less  the  length  to  base  of  candal. 

'  'JBleeker,  Natnnrk.  Tydschr.  1865,  t,  417. 
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6§5.  €•  piMinetlis  Cav.  &  Yal.— CreraZM. 

Greenish  olive,  golden  yellow  below  5  a  black  blotch  on  opercle.  Body 
oblong,  moderately  elevated,  the  dorsal  and  ventral  outlines  about 
equally  arched.  Profile  forming  a  uniform  curve.  Snout  rather  sharp. 
Mouth  slightly  oblique,  a  little  below  axis  of  body.  Maxillary  reaching 
about  to  middle  of  orbit.  Teeth  comparatively  large ;  a  single  series  in 
lower  jaw  5  upper  jaw  with  an  inner  series  of  smaller  teeth ;  no  canines  j 
teeth  on  vomer,  palatines,  and  tongue.  Eye  rather  small,  shorter  than 
snout,  3i  in  head.  Oill-rakers  long,  numerous.  Pectoral  as  long  as 
head,  barely  reaching  anal,  its  broad  basal  part  half  its  length.  Scales 
moderate;  cheeks  and  breast  scaly.  Top  of  head  naked,  with  series 
of  mucous  pores.  Lateral  line  with  a  weak  arch  anteriorly,  which  is 
about  half  length  of  straight  portion.  Lateral  scutes  numerous,  devel- 
oped on  whole  straight  part  of  lateral  line.  Head  3J;  depth  3.  D. 
VIII-I,  24;  A.  II-1, 19;  Lat.  1.  60  (scutes).  L.  1  foot  Cape  Cod  to 
West  Indies ;  the  most  abundant  of  the  Carangidcs  on  our  Atlantic 
Cbast  northward.  . 

(Cav.  &  Val.  ix,  97 :  Caranx  hippos  Holbr.  Ichth.  S.  C.  1830,  90:  Paratraotu8  pUque- 
tua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1662,  432 :  Caranx  ehrysoa  GUnther,  ii,  445.) 

6§6.  €•  caballos  GUnther. 

Greenish  above,  silvery  below ;  a  black  blotch  on  the  opercle,  none 
elsewhere.  Form  of  0.  pisquettis;  rather  elongate,  not  greatly  com- 
pressed ;  the  dorsal  and  veutral  outlines  regularly  and  nearly  equally 
arched ;  a  low  occipital  carina;  a  prominent  supraocular  ridge.  Scales 
comparatively  large,  the  scaly  sheaths  of  the  vertical  fins  well  developed. 
Cheeks  and  upper  part  of  opercles  scaled ;  breast  scaled,  jaws  naked. 
Teeth  in  a  narrow  band  above,  those  in  front  somewhat  enlarged,  those 
of  lower  jaw  mostly  in  one  series ;  feeble  teeth  on  tongue,  vomer,  and 
palatines.  Mouth  rather  small,  the  jaws  nearly  equal ;  maxillary  reach- 
ing front  of  pupil.  Eye  large,  3^  in  head,  the  adipose  eyelid  unusually 
developed.  Gill-rakers  numerous,  very  long  and  slender,  28  below  angle. 
Curve  of  lateral  line  low,  the  straight  part  beginning  under  first  ray  of 
second  dorsal^  at  a  distance  rather  more  than  length  of  head;  length  of 
arch  1§  in  straight  part  Scutes  of  lateral  line  strong.  Pectoral  fins 
very  long,  slender,  and  falcate,  their  length  considerably  more  than  that 
of  the  head ;  a  little  less  than  3  times  in  length  of  body,  their  tips  reach- 
ing fourth  anal  ray;  the  broad  basal  part  forming  little  more  than  one* 
third  the  total  length  of  the  fin;  ventrals  short;  a  concealed  spine 
before  dorsal;  second  dorsal  and  anal  a  little  elevated  in  front,  the  long- 
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est  ray  nearly  half  length  of  head,  the  last  rays  of  the  fin  scarcely  rising 

above  the  scaly  sheath.    Head  4;  depth  3^.    D.  YIII-I,  24;  A.  II-I, 

21;  Lat.  1.  41  (develox>ed  scutes).    San  Diego,  GaL,  to  Soath  America. 

(Description  from  original  types  of  T.  boops.) 

iTraokuruB  boop9  Girard,  U.  S.  Pao.  R.  R.  Sory.  Fish.  1850,  106,  not  Caramx  hoops  of 
0.  d&  v. :  Caranx  oaball»9  Gttntber,  Trans.  ZooL  Soo.  Lond.  1869,  431 :  Carawx  girardi 
Steiudacbner.) 

687.  €.  clbl  Poey. 

Dusky  bluish,  golden  below,  without  spots.  Body  rather  elongate,  not 
elevated,  muzzle  pointed.  Profile  regularly  curved.  Maxillary  reaching 
front  of  eye.  Teeth  villiform  on  jaws,  vomer,  and  palatines.  Breast 
and  vertical  fins  scaly.  Last  spine  of  dorsal  short,  strong,  free.  Pec- 
torals as  long  as  depth  of  body,  falcate ;  ventrals  short.  Eye  4^  in 
head.  Head  SJj  depth  3.  D.  VXH-I,  26;  A.  U-I,  22.  West  Indies, 
jiorth  to  Florida. 

(Poey,^emoria0,  ti,  224,  1858.) 

CO,  Depth  more  than  one-third  the  length. 

688.  €•  beaiii  Jordan. 

Silvery,  bluish  above;  no  black  spot  on  opercles  or  fins;  spinous 
dorsal  and  axil  dusky.  Body  ovate,  deep  and  compressed,  somewhat 
elliptical ;  the  profile  anteriorly  not  elevated,  forming  an  even  curve  con- 
tinuous from  the  snout  to  the  base  of  the  dorsal,  the  snout  therefore  not 
blunt.  Top  of  head  not  much  compressed.  Premaxillaries  on  the  level 
of  the  lower  edge  of  the  pupil;  maxillary  not  reaching  to  opposite  the 
front  of  the  pupil.  Teeth  rather  small,  in  a  narrow  band  on  each  jaw, 
without  distinct  canines;  villiform  teeth  on  tongue^  vomer,  and  palatines. 
Cheek  about  as  deep  as  the  eye,  which  is  rather  small,  considerably 
shorter  than  snout;  adipose  eyelid  little  developed.  Gill-rakers  long. 
Breast  entirely  scaly ;  soft  parts  of  the  vertical  fins  densely  covered  with 
small  scales.  Pectoral  fin  falcate,  a  little  shorter  than  the  head,  reach- 
ing past  the  front  of  the  anal ;  caudal  equally  forked.  Plates  of  lateral 
line  small.  Head  3^ ;  depth  2 J.  D,  VIII-I,  27 ;  A.  II-I,  23 ;  Lat.  1. 28. 
Beaufort,  North  Carolina. 

(Joidan,  Proc.  U.  8.  Nat.  Mas.  1880,  486.) 

689.  €•  falcatn  8  Holbr. 

Oreenish  above  with  blue  reflections)  sides  and  below  golden  or 
silvery ;  caudal  fin  yellow,  inner  edge  of  upper  lobe  black ;  a  black  axil- 
lary spot,  oi>ercle  faintly  blotched.  Body  oval,  much  compressed,  with 
the  axis  nearly  midway  between  the  back  and  belly;  profile  very  con- 
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vex.  Month  very  small,  oblique,  the  maxillary  scarcely  reaching  the 
middle  of  the  orbit.  Head  small,  short,  about  as  deep  as  long.  Eye 
large,  as  long  as  snout,  3^  in  head.  Gill-rakers  shortish,  rather  strong, 
20  below  arch;  anal  spines  small,  the  second  longest;  upper  lobe  of  the 
caudal  falcate,  more  than  a  third  longer  than  the  lower.  Lateral  scutes  , 
numerous,  very  strong.  Teeth  rather  strong,  in  one  series  in  each  jaw ; 
teeth  on  tongue  few  or  none;  those  on  vomer  and  palatines  minute, 
deciduous ;  scales  small ;  cheeks  naked,  breast  scaly;  lateral  line  strongly 
arched,  the  arch  about  one- third  the  straight  portion ;  scaly  sheaths  of 
dorsal  and  anal  very  high,  extending  the  whole  length  of  fin.  Pectoral 
falcate  longer  than  head,  reaching  anal.  Head  4^;  depth  2^.  D. 
VII-I,  28;  A.  II-I,  25;  Lat  1.  (scutes)  about  60.  .West  Indies  north- 
ward; not  common. 

(Holbrook,  Ichth.  S.  C.  1860,  94 :  Caranx  amblyrhynchus  Gnntber,  ii,  441,  pt.  not 
of  C.  &  v.:  Carangop9  falcaiua  Gill,  Proo.  Acad.  Nat.  ScL  Phila.  1862,  431.) 

aa.  Teeth  unequal ;  lower  Jaw  with  small  canines.    (Carangus  *  Grd.) 

690.  €.  fallax  C.  &  Y. 

*  Bluish,  sides  golden  or  silvery,  a  very  small,  black  opercular  spot. 
Form  of  C.  Mjppusj  but  the  profile  not  so  strongly  arched.  Teeth  as  in 
C.  Mppus.  Breast  entirely  scaly ;  anterior  part  of  soft  dorsal  fin  black; 
no  spot  on  the  pectorals.  Scutes  present  on  whole  of  straight  part  of 
lateral  line;  arched  part  of  lateral  line  1$  in  straight  part;  an  abrupt 
angle  at  Junction  of  the  two  parts.  Pectoral  shorter  than  head,  max- 
illary reaching  posterior  edge  of  pupil ;  cheek  and  upper  parts  of  opercles 
scaly;  scaly  sheaths  of  fins  little  developed.  Head  3|;  depth  2 J.  D. 
Vni-I,  22;  A.  II-I,  IG;  Lat.  1.  35  (scutes).  Warm  seas,  north  to  South 
Carolina ;  not  common. 

(Cuv.  &.  Val.  ix,  95 :  Caranx  h%ppo9  GUnther,  ii,  449 :  Caranx  riehardi  Holhr.  Ichth. 
8.  C.  1860,  96.) 

691.  €•  Uppas  (L.)  G^niher.^ CrevalU;  Horse  CrevalU. 

Olivaceous  above ;  sides  and  below  silvery  or  golden ;  a  distinct  black 
blotch  on  opercle  and  one  on  lower  rays  of  pectorals,  the  latter  some- 
times wanting;  axil  of  x)6ctoral  dusky;  anterior  edge  of  dorsals  blac£; 
upper  edge  of  caudal  peduncle  dusky.  Body  oblong,  the  anterior  pro- 
file very  strongly  arched.  Head  large  and  deep.  Mouth  large,  low,  and 
nearly  horizontal  below  axis  of  body ;  lower  jaw  included ;  maxillary 
extending  to  nearly  opposite  posterior  border  of  eye.    Teeth  in  upper 

*  Girard,  U.  8.  Mex.  Bonnd.  Sorv.  Ichth.  1829^  23;  type  Scomber  carangusBloch;  name 
» modification  of  Caranx*  ^  j 
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jaw  in  a  broad  villiform  band ;  an  outer  series  of  large,  "wide-set,  coni- 
cal teeth;  teeth  of  lower  jaw  in  one  row,  a  distinct  canine  on  each  side 
of  symphysis;  villiform  teeth  on  vomer,  palatines,  pterygoids,  and 
tongue.  Lateral  line  with  a  wide  arch,  its  length  f  that  of  straight 
part;  plates  not  covering  all  of  straight  part.  Dorsal  spines  short, 
rather  stout;  procumbent  spine  obsolete.  Gill-rakers  stout,  not  very 
long,  15  below  angle.  Occipital  keel  sharp.  Eye  not  very  large, 
longer  than  snout,  4  in  head.  Pectoral  falcate,  longer  than  head. 
Breast  naked,  with  a  small  patch  of  scales  in  front  of  ventrals  only. 
Caudal  lobes  equal.  Head  dj;  depth  2};  Lat.  1.  (scutes)  about  30. 
D.  VUI-I,  20;  A.  II-1, 17.  Cape  Cod  to  West  Indies;  common  south- 
ward. 

(Scomber  hippos  L.  Syst.  Nat:  Carangus  hippo$  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  18A2, 
4:)3:  Caranx  drfensor  Holbrook,  Ichth.  S.  C.  1860,  87  :  Caranx  canin%9  Gttnther.  TraDS. 
ZooL  Soc.  Lond.  1866,  432:  Scamlm  carangus  Bloch,  taf.  340 :  Scomber  ckrysos  MitehiU, 
Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  424:  Carangus  chrysos  Gill,  Proc.  Acad.  Nat.  Sci. 
Phila.  1862,  434:  Carangus  esculmtus  Grd.  U.  8.  Mex.  Bound.  Sonr.  Ichth.  23:  Caranx 
carangus  GOnther,  ii,  448.) 

999.-BI.I:PHABIS  Cnvier. 
Cobbler-fishes. 

(OalZiMLao^pMe,  preoccupied:  Scyris,  Hynnis  and  GaUiohthys  Guv.  &  Val.:  BlepJuh- 

richthys  GiU.) 

(Cnvier,  R^gne  Anim.  ii,  1817:  typo  Zeus  ciUaris  Bloch.) 

Body  rhomboid,  deep,  strongly  compressed,  more  or  less  completely 
covered  with  minute  embedded  scales,  sometimes  apparently  naked; 
those  on  the  straight  portion  of  the  lateral  line  enlarged,  bony  and 
spinous,  as  in  Caranxj  but  less  developed.  Mouth  moderate,  with 
bands  of  villiform  teeth  on  jaws,  vomer,  palatines,  and  tongue.  First 
dorsal  fin  little  developed,  the  spines  short  and  rudimentary,  mostly 
disappearing  with  age;  soft  dorsal  and  anal  similar  to  each  other;  the 
first  five  or  six  rays  of  each  fin  elongate  and  filiform  in  the  young,  be- 
coming shorter  with  age;  ventral  fins  elongate  in  young;  on  finlets. 
Caudal  peduncle  narrow ;  the  caudal  widely  forked.  Gill-rakers  mod- 
erate, stout.  This  genus  is  not  essentially  different  from  Caranx. 
Warm  seas.    (fiXe^apo(;j  cilium.) 

699.  B.  crinltas  (Akerly)  Dekay. 

Bluish  above,  golden  yellow  below;  a  dark  blotch  on  operde;  a 
black  spot  on  orbit  above;  a  black  blotch  on  dorsal  and  anal  in  front 
Body  oval,  much  compressed,  highest  at  the  elevated  bases  of  dorsal 
and  anal  fins.    Preorbital  very  deep.    Mouth  nearly  horizontal  in  the 
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adult,  very  oblique  in  the  young.    First  rays  of  dorsal  and  anal  flla* 

mentou8,  exceedingly  long,  becoming  shorter  with  age.    Lateral  line 

with  a  wide  arch,  the  curved  portion  about  equal  to  straight.    Scaly 

sheath  of  flns  little  developed.    Scutes  become  stronger  and  bluntet 

with  age.    Ventrals  broad.    Occipital  keel  sharp.    Pectorals  long  and 

falcate,  longer  than  head.    Head  3J  in  length ;  depth  1 J  to  2.    D.  VI~I, 

19;  A.  II-I,  16.    Scutes  12.    Cape  Cod  to  South  America;  not  very 

abundant  northwards. 

(Zeus  crinitus  Akcrly,  Amor.  Joar.  Soi.  xi,  144 ;  Dek.  N.  Y.  Fauna,  Fish.  123:  Caranz 
SMior  GUnther,  ii,  454.) 

928.-Si:i.EIVC  Lac^pMe. 

Moon  fishes. 

(ArffyrU>9tuIj&c6phde:  Fonur  Cuvier.) 
(Lac6p^de,  Hist.  Nat.  Poiss.  iv,  560,  1803:  type  Selene  argentea  Lao.) 

Body  very  closely  compressed  and  much  elevated,  the  profile  very 
oblique  or  nearly  vertical;  edgesof  body  everywhere  trenchant,  especially 
anteriorly.  Head  short  arid  very  deep,  the  opercle  very  short,  and  the 
preorbital  extremely  deep;  an  abrupt  angle  at  the  occipital  region. 
Mouth  rather  small ;  premaxillaries  protractile,  fitting  into  a  notch 
between  the  bases  of  the  maxillaries;  maxillaries  broad,  each  with  a 
supplemental  bone.  Tongue  narrow,  free.  Teeth  minute,  on  jaws, 
tongue,  vomer,  and  palatines.  Gill-rakers  long  and  slender.  Spines  of 
fins  usually  weak,  more  or  less  filamentous  in  the  young;  free  anal 
spines  immovable,  sometimes  obsolete  in  the  adult.  Soft  fins  falcate 
or  not  Ko  finlets.  Head  naked.  Scales  minute.  Lateral  line  unarmed. 
Coloration  silvery.    {^eXijvrjy  the  moon.) 

a.  Soft  dorsal  and  anal  with  tho  anterior  rays  mnch  prodaced  in  the  adult.    (Selene,) 
693«  S.  vomer  (L.)  LUtkcn. — Moon-fish;  Look  Boxm;  Horse-head. 

Bluish  above,  sides  and  below  silvery  with  golden  reflections ;  ante- 
rior edge  of  soft  dorsal  black ;  axil  dusky.  Diameter  of  eye,  length  of 
opercle,  and  distance  from  eye  to  profile  about  equal ;  eye  2  in  maxillary, 
2  J  in  preorbital ;  mandibles  very  deep,  the  dentary  bones  thin,  approxi- 
mate ;  one  or  two  of  the  dorsal  spines  greatly  elongate  and  filamentous 
in  the  young,  short  in  the  adult ;  ventrals  variable  in  length,  usually 
about  as  long  as  the  eye  iv  the  adult,  variously  elongate  in  partly  grown 
specimens.  Head  3  in  length;  long  dorsal  rays  2;  pectoral  2|;  long 
anal  rays  2J;  depth  IJ.  D.  VII-I,  22;  A.  II-I,  20.  Warm  seas; 
rather  common  southward,  north  to  Long  Island,  and  Lower  California. 

(Zeua  vomer  lAxm.  Syst.  Nat.:  Zeus  capillaris  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y. 
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1815,  383:  ArgyrioBus  vomer  GUntber,  ii,  458:  Selene  argentea  Lac^pMe,  It/  5G0: 
ArgyreioeuBpacifiau  Lookington,  Proc.  Cal.  Acad.  Nat.  ScL  1876 :  Selene  argentea  (adnlt) 
and  ArgifriaeuB  vomer  (partly  grown)  of  most  recent  writers.  Ltttken,  Spolia  Atlantica, 
1880,  547,  in  which  memoir  the  stages  of  growth  of  this  and  other  si»ecies  are  folly 
described.) 

aa.  All  the  fins  vex^  low,  none  of  the  rays  produced  or  filamentoos  in  the  adult.    (  Vo- 
mer* Cavier.) 

664.  S.  setiplnnls  (Miich.)  Liitken.— JJorM  FUh. 

Greenish  above,  below  golden  or  silvery.  Young  with  a  black  blotch 
at  origin  of  straight  part  of  lateral  line.  Body  oblong,  rhombic,  less 
elevated  than  in  the  other  species ;  profile  anteriorly  nearly  vertical, 
highest  above  the  eye,  snoat  somewhat  protruding,  belly  most  arched 
in  the  young;  mouth  oblique;  maxillary  reaching  vertical  from  front  of 
orbit  Ventral  fins  minute;  dorsal  and  anal  very  low,  especially  in  the 
adult,  the  long  rays  disappearing  very  early ;  pectorals  falcate,  about  as 
long  as  head.  Head  3^  in  length;  depth  1|.  D.  YIII-I,  21;  A.  U-I, 
17.  Tropical  America,  north  to  Gape  Cod  j  not  very  common  on  our 
coasts. 

(Zeus  setapinnia  Mitch.  Trans.  Lit.  &,  Phil.  Soc.  N.  T.  1^15,  384 :  Argyreioeue  eetiphi' 
nie  GUnthor,  ii,  459 :  Vomer  broioni  Cuv.  &  Val.  ix,  189 :  Vomer  hrowni  Dekay,  New  York 
Fauna,  Fish.  127 ;  Ltitken,  Spolia  Atlantica,  1880,  543 :  Vomer  curtue  Cope,  Proc.  Acad. 
Nat.  Sci.  Pbila.  1870, 119:  ^r^^reioaiM  ufitiiiacu/a(t(«  Batchelder.) 

S!l4.-€HL.OBOS€OI!IBBVS  Girard. 
(Micropteryx  Agassiz,  preoccupied.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  1G8:  type  Seriola  coemopolita  Cny.  &  VaL 
=  Scomber  chrgeurua  L. ) 

Body  oblong  ovate,  closely  compressed,  but  not  elevated ;  the  abdomen 
prominent  anteriorly,  its  curve  being  much  greater  than  the  curve  of  the 
back.  Occiput  and  thoracic  region  trenchant.  Caudal  peduncle  very 
narrow,  the  fin  widely  forked.  Scales  small,  smooth.  Lateral  line  arched 
in  front,  unarmed.  Head  nearly  naked.  Preorbital  low.  Mouth  rather 
small,  oblique,  lower  jaw  scarcely  projecting  j  upper  jaw  protractile; 
maxillary  broad,  emarginate  behind,  with  a  large  supplemental  bone. 
Jaws,  vomer,  and  palatines  with  feeble  teeth,  mostly  in  single  series. 
First  dorsal  of  feeble  spines,  connected  by  membrane;  second  dorsal 
and  anal  long  and  low,  similar,  much  longer  than  the  short  abdomen. 
No  finlets.  Anal  spines  strong.  Ventrals  small;  pectorals  folcate. 
Gill-rakers  long,    {x^toptx;^  green ;  axdjiftpo^^  mackereL) 

*  Cavier,  R^gue  Anim.  ii,  1817 :  type  Vomer  hrowni  Cuv.  =  Zeue  $etipinni$  MttchiU: 
(Latin  vomer,  a  plowshare.) 
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695.  €•  clUTsnms  (L.)  GilL 

Oreenlsli  above,  sides  and  below  golden ;  caudal  pedancle  dusky 
above;  dark  opercular  and  axillary  spots;  inside  of  month  black.  Head 
rather  deeper  than  long;  opercles  very  short;  snout  short  Mouth  very 
oblique;  maxillary  reaching  anterior  margin  of  eye;  eye  very  large, 
longer  than  snout,  about  3  in  head.  Caudal  peduncle  longer  than 
deep,  its  diameter  less  than  that  of  the  eye;  ventrals  very  small,  fitting 
into  a  groove  in  which  the  vent  is  situated;  pectorals  long,  falcate,  one- 
thkd  the  length.  Head  SJ  in  length;  depth  2 J.  D.  VIII— I,  26;  A. 
II— I,  26.  Cape  Cod  to  Lower  California  and  India;  common  on  our 
South  Atlantic  coast. 

(Scomber  ckrymrus  Linn.  SystNat:  Mioropteryx  dhnjsurua  Gtinther,  ii,  460:  Seriola 
cosmopoUta  Cuv.  &  Val.  ix,  219:  Seriola  ohlorU  Holbrook,  Ichth.  S.  C.  Itf60,  79:  Chlor- 
o$oombru8  cariblceua  Grd.  lohth.  U.  8.  Mex.  Bound.  Sarv.21.) 

S25.— TRACHrNOTUS  Lac^p^e. 

Pampanos. 

(Bothrol(Bmu8  Holbrook:  Doliodon  Girard.) 
(Lac^p^e,  Hist.  Nat.  Polas.  ii,  1800:  type  Chcetodon  glauovs  Bloch.) 

Body  compressed,  moderately  elevated,  the  general  outline  ovate. 
Caudal  peduncle  short  and  rather  slender.  Abdomen  not  trenchant, 
shorter  than  the  anal  fin.  Head  moderately  compressed,  very  blunt,  the 
snout  abruptly  truncate.  Mouth  nearly  horizontal,  the  maxillary  reach- 
ing the  middle  of  the  eye;  premaxillaries  protractile;  maxillary  with- 
out distinct  supplemental  bone.  Jaws,  vomer,  and  palatines  with  bands 
of  villiform  teeth,  which  are  deciduous  with  age.  Preopercle  entire  in 
the  adult.  Gill-rakers  short  Gill-membranes  considerably  united. 
Spinous  dorsal  represented  by  six  rather  low  spines,  which  are  con- 
nected by  membrane  in  the  young  and  are  free  in  the  adult.  In  old 
specimens  the  spines  appear  small  on  account  of  encroachments  of  the 
flesh,  and  ultunately  often  disappear.  Second  dorsal  long,  elevated  in 
fix)ut;  anal  opposite  to  it  and  simflar  in  form  and  size j  two  stout,  nearly 
firee  spines  in  front  of  anal,  and  one  connected  with  the  fin,  these  often  dis- 
appearing with  age.  Scales  small,  smooth.  Lateral  line  unarmed,  little 
arched;  no  caudal  keel.  "When  extremely  young  the  preoperculum  is 
armed  at  the  angle  with  three  large  spines,  and  smaller  ones  above  and 
below.  The  spinous  dorsal  is  developed  as  a  perfect  fin,  and  teeth  are  pres- 
ent on  the  jaws  and  palatine  arch.  In  this  stage  the  species  bas  never 
been  described  by  previous  naturalists,  and-consequently  has  received  no 
name^  as  the  corresponding  stage  of  Naucrates  {Nauokrus)  has.    At  an 
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early  period  the  preopercalar  spines  are  absorbed  into  the  substance  of 
the  preoperculam  and  disappear.  The  spinous  dorsal  and  the  teeth  are 
still  retained.  In  this  condition  it  remains  for  «ome  time^  '^he  spinons 
dorsal,  however,  gradually  losing  its  relative  size,  while  the  soft  vertical 
fins  increase.  In  this  stage  the  species  belongs  to  the  genus  Doliodon 
of  Girard.  At  a  later  period  the  membrane  connecting  the  dorsal  spines 
has  become  obsolete,  and  the  species  then  represents  the  genus  Trachy- 
notus^  as  understood  by  Cuvier  and  Valenciennes,  and  others.  Finally, 
in  old  age,  the  teeth  of  the  jaws,  palate,  and  pharyngeal  bones  have  fallen 
out,  and  the  lobes  of  the  dorsal,  anal^  and  caudal  fins  attained  their 
greatest  extension  and  become  pointed.  This  final  stage  has  been  made 
known  by  Holbrook  under  the  new  generic  name  of  Bothrolcemus^  (Gill, 
Proc  Acad.  !N'at.  Sci.  Phila.  1862,  440).  The  pseudobranchisB  also  dis- 
appear in  old  specimens.  Xhe  species  of  Trachynotas  are  among  those 
most  highly  valued  as  food-fishes,    (^/oa;^^?,  rough;  vStoc,  back.) 

a.  Body  without  dark  bands. 

ft.  Vertical  fins  without  black. 

696«  T.  carollnus  (L.)  GilL— Common  Pompano. 

Uniform  bluish  above,  sides  silvery,  golden  in  the  adult,  withoat 
bands ;  fins  plain  silvery  or  dusky.  Body  oblong  ovate,  elevated,  pro- 
file forming  a  gentle  curve  from  the  middle  of  the  back  to  the  snout, 
where  it  descends  abruptly.  Dorsal  and  anal  falcate,  their  lobes  reach- 
ing when  depressed  nearly  to  the  middle  of  the  fin ;  pectoral  reaching  to 
opposite  the  vent  Gill-rakers  short,  slender  in  the  young,  becoming 
thick  in  the  adult.  Head  4;  depth  2^.  D.  VI-I,  25;  A.  It-I,  23.  Lu 
18  inches.  West  Indies,  north  to  Cape  Cod;  the  most  valued  food-fish 
of  our  southern  waters. 

{Oastcrosteus  carolimis  Linn.  Syst.  Nat.:  TrachynotuB  pampanua  GUnther,  ii,  484; 
BotkroUemtu  pampanui  Holbrook,  Ichtli.  8.  C.  I860,  81.) 

tb.  Vertical  fins  largely  black. 

097.  T.  ovatus  (L.)  Gthr. 

Bluish,  sides  silvery;  lobes  of  the  dorsal  and  anal  more  or  less  black. 
Body  comparatively  deep.  Head  about  4.  Depth  1%  to  2.  D.  VI-I, 
19 ;  A.  n — 1, 18.  In  all  warm  seas ;  north  to  Virginia  on  our  Atlantic 
coast. 

{Oasterosteus ovatus  L.  Syst.  Nat.;  GUnther,  ii,  481.) 

698.  T.  i^oreensis  C.  <&  V. 

Dorsal,  anal,  and  caudal  lobes  black.  Snout  obliquely  truncated; 
maxillary  reaching  to  below  the  centre  of  the  eye;  anterior  rays  of  dor- 
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sal  and  anal  extending  beyond  the  middle  of  the  fins  when  depressed. 
Head  4^  in  total  length;  depth,  2f ;  caudal  lobes  4.  D.  VI— I,  20;  A. 
II-1, 17.  Florida  to  Africa.  {GUnther.)  ISTot  evidently  different  from 
the  preceding. 

(Cuv.  &.  Val.  viii,  419;  GUather,  ii,  483.) 
aa.  Body  with  yertical  dark  bands. 

609.  T.  srlancus  Cuv.  &,  Val. 

Blaish,  sides  golden,  with  four  narrow  blackish  vertical  bands,  the 
first  under  the  first  dorsal  spine,  the  second  under  the  fifth,  the  others 
under  the  soft  dorsal.  Dorsal  and  anal  fins  falcate,  much  elevated  ante- 
riorly, reaching  beyond  base  of  caudal ;  caudal  lobes  elongate.  Head 
3^;  depth  2.  D.  VI-1,  19;  A.  II-1, 18.  Pyloric  cceca  13.  Tropical 
seas,  north  to  Virginia  and  Lower  California. 

(Cuv.  &  Val.  viii,  400;  GUuther,  ii,  483;  Holbrook,  Ichth.  S.  C.  192.) 

926.— NAUCBATES  BafiDesqoe. 

Filot-fiahes. 

(Nauolerus  CvLvier;  young.) 

(Rafinesque,  Caratteri  di  Alcuni  NnoW  Generi,  &c.,  1810, 44:  typo  Naucratea  conductor 
Raf.  =  Gastcrouteua  ductor  L.) 

This  genus  differs  fix)m  Seriola  only  in  the  reduction  of  the  spinous 
dorsal  to  a  few  (4  or  5)  low,  unconnected  spines.  The  young  {NauelerMS 
Cuv.)  have  the  spines  of  the  dorsals  connected  by  membrane,  and  a  more 
or  less  distinct  strong  spine  at  the  angle  of  the  operculum.  A  single 
species,  in  the  open  seas,  (vauxpdrq^j  ruler  of  the  ships,  i.  e.  holding  ships 
fast — a  name  applied  by  the  ancients  to  Echeneis  and  other  fishes.) 

TOO.  N.  doctor  (Linn.)  Raf.— P)7o<-/«^;  Romero. 

Bluish,  with  five  to  seven  dark  vertical  bars.    Body  rather  elongate, 

little  compressed.    Snout  rather  blunt.    Mouth  terminal,  oblique,  small ; 

maxillary' scarcely  reaching  orbit.    Caudal  keel  large,  fleshy;  pectorals 

short  and  broad;  ventrals  rather  large.    Head  4  in  length;  depth  4. 

D.  IV — I,  26 ;  A.  II — ^I,  16.    In  all  warm  seas ;  occasional  on  our  Atlantic 

coast. 

(Ga$terosteu8  ductor  Linn.  Syst.  Nat. :  Naucrata  nov^foracenais  Cuv.  &  Yal.  viii,  325; 
Gtiutber,  ii,  374.) 
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S9Y.— SERIOLA  Cnvier. 
Amber-fishes. 

{HdUUraoUu  GilL) 
(Cnvier,  R^gne  Anim.  ed.  2,  ii,  1829:  type  Caranx  dHmerili  Riaao.) 

Body  oblong,  moderately  compressed,  not  elevated.  Ocdpnt  and  breast 
not  trenchant.  Head  usually  more  or  less  conical,  not  very  blunt. 
Mouth  comparatively  large,  with  broad  bands  of  viUiform  teeth  on  both 
jaws,  tongue,  vomer,  and  palatines;  a  broad,  strong,  supplemental  maxil* 
illary  bone;  premaxillaries  protractile.  Scales  small.  Lateral  line 
scarcely  arched,  forming  a  keel  on  the  caudal  peduncle,  not  armed  with 
bony  plates.  Sides  of  head  with  scales.  First  dorsal  with  about  seven 
low  spines,  connected  by  membrane;  second  dorsal  very  long,  elevated 
in  front;  anal  similar  to  the  soft  dorsal  but  not  nearly  so  long,  shorter 
than  the  abdomen,  preceded  by  two  very  small  firee  spines,  which  dis- 
appear in  old  fishes;  no  finlets;  ventral  fins  very  long;  pectorals  short 
and  broad.  Gill-rakers  moderate.  Species  of  moderate  or  large  size, 
often  gracefully  colored;  most  of  them  valued  as  food-fishes.  This 
genus  should  probably  be  united  to  Nancrates.  {Senola^  the  Italian 
name  of  8.  dumerili.) 

70%.  S«  lalandi  Cot.  &  yo,l—Telloto-tail 

Bright  steel-blue  above,  sides  dull  silvery,  an  irregular  yellowish 
lateral  band;  fins  dusky  yellowish  green;  caudal  dull  yellow.  Body 
regularly  fusiform,  somewhat  compressed,  tapering  to  the  sharp  snout 
and  slender  caudal  peduncle.  Maxillary  reaching  front  of  pupil.  Mouth 
not  very  large.  Gill-rakers  long  and  strong.  Head  naked,  except  on 
the  cheeks.  Fins  scaleless.  Caudal  keel  moderate ;  caudal  lobes  nearly 
equal.  Spines  of  moderate  development,  the  free  anal  spines  disappear- 
ing with  ago.  Pectorals  shorter  than  ventrals,  which  are  half  length  of 
head;  longest  dorsal  ray  f  height  of  body.  Pyloric  coeca  very  numer- 
ous. Head  4;  depth  4.  D.  V  to  Vll-I,  35 ;  A.  II-1, 21.  L.  3  feet.  In 
most  warm  seas ;  abundant  in  summer  about  the  Santa  Barbara  Islands ; 
also  occasional  on  the  South  Atlantic  coast.    An  excellent  food-fish. 

(Coy.  <&  Val.  ix,  208,  1833;  GUnther,  ii,  463:  Seiiola  aureovittata  Schlegel,  Fann. 
Japan.    Poiss.  115^  pi.  62.) 

903.  S.  rlvoliana  CvLy,&yaW—Bock  Salmon. 

(3olor  uniform ;  an  oblique  black  band  from  the  nape  through  the  eye 
to  the  preorbital.  Snout  conical,  1 J  times  the  diameter  of  the  eye.  Max- 
illary not  rel^Jhing  the  vertical  from  centre  of  pupiL    Back,  neck,  and 
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abdomen  slightly  compressed.  Ventrals  reaching  vent;  soft  dorsal 
falcate^  its  height  6  in  length.  Scales  small.  Depth  3^;  head  4.  D. 
Vn,  I,  29;  A.  II,  I,  21;  Lat.  1.  about  131.  (GUnther.)  Coast  of  Brazil 
to  JFlorida. 

(Cuv.  &  Val.  ix,  207 :  Seriola  honarisnsh  G^niher,  ii,  464:  Serlola  honariensii  Goode  & 
Bean,  Proc.  U.  8.  Nat.  Mu8.ii,  1879,  129:  ^  SetHolahoad*'  Cav.  &  Val.ix,  209:  LUtken, 
Spolift  Atlantica,  1880,  G03:  Seriola  falcata  GUnther,  ii,  464.) 

708.  8.  steamsii  Goode  &  Bean. 

Color  bluish  above,  whitish  beneath,  a  band  of  greenish  yellow  as 
wide  as  the  eye  extending  from  the  preopercle  to  the  extreaiity  of  the 
tail;  flns  greenish;  traces  of  bands  on  theoi>ercle.  Body  subfusiform, 
highest  at  origin  of  second  dorsal,  thence  tapering  eveuly  to  snout  and 
taiL  Caudal  ])eduncle  somewhat  depressed,  with  lateral  carinsB  and 
strong  transverse  grooves  above  and  below;  maxillary  reaching  vertical 
from  middle  of  orbit.  Teeth  vUliform  in  jaws,  on  vomer,  palatines,  and 
in  one  median  and  two  lateral  series  (m  tongue.  Scales  small  on  the 
cheeks,  none  on  limb  of  preopercle  or  the  remainder  of  the  head.  Head 
3J  in  length;  depth  4§.  Eye  ^  in  head.  D.  VH-I,  36;  A.  II-I,  19. 
{Goode  &  Bean.)  Gulf  of  Mexico,  north  to  Pensacola. 
(Goode  <Sb  Bean,  U.  S.  Nat.  Mns.  1679,  48.) 

Y04«  S.  zonata  (Mitch.)  C.  <&  Y,— Rudder  Fish, 

Bluish  above,  white  below;  sides  with  about  6  broad  black  bars, 

the  forming  three  large  blotches  on  the  dorsal  and  two  on  the  anal; 

the  bars  growing  faint  or  disappearing  with  age;  an  oblique  dark 

band  from  the  spinous  dorsal  to  the  eye,  the  space  above  this  olivaceous; 

spinous  dorsal  black;  ventrals  mostly  black.    Head  longer  than  deep; 

profile  descending  in  a  gentle  curve;  top  of  head  to  base  of  dorsal  fin 

compressed.    Mouth  nearly  horizontal ;  maxillary  reaching  to  below  the 

middle  of  orbit.    Pectorals  small,  rounded,  as  long  as  the  eye  and  snout ; 

ventrals  two-thirds  length  of  head.     Vent  behind  middle  of  body. 

Head  3i  in  length ;  depth,  3J.    D.  VII-I,  38 ;  A.  II-I,  21.    L.  30  inches. 

Cape  Cod  to  Florida;  rather  common. 

{Scomber  zonatus  Mitch.  Trans,  Lit.  and  Phil.  Soc.  K.  Y.  1815,  427;  GUnther,  ii,  465: 
Seriola  oarolineneis  Holb.  Ichth.  S.  C.  1860, 72 ;  from  South  Carolina,  wants  the  vertical 
bands,  but  is  not  otherwise  obviously  different ;  this  is  doubtless  due  to  increased 
age,  as  Holbrook's  type  was  over  two  feet  in  length.) 

Y  J5.  8.  fasciata  (Bloch)  Cnv.  &  YaL 

Greenish  above,  yellow  below ;  body  with  sixteen  narrow  and  some- 
what irregular  brown  cross-bands,  arranged  in  pairs ;  those  between 

*  Body  deeper,  eye  larger,  spines  stouter,  and  caudal  broader  than  in  S,  dumerilL 
D.  YU-I,  31;  A.  II-I,  £0.  Silvery  with  a  brown  temporal  band.  South  Carolina. 
{Cuv.  f  VaU) 
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the  soft  dorsal  and  anal  extend  on  those  fins,  forming  fire  blotches  on 
the  former  and  three  on  the  latter;  a  blackish  band  between  the  eyes; 
ventrala  black.  Head  short,  deeper  than  long ;  profile  convex.  Dorsal 
and  anal  fins  not  elevated.  D.  VII-I,  30;  A.  II,  20.  (Cwr.  cfc  Val.) 
Coast  of  Sonth  Carolina. 

(Scomber  fasoiatus  Blocli.  Iclith.  taf.  341;  GUntber,  ii,  4G4j  Cav.  &  Val.  ix,  211: 
Zonichthys*  fasoiatM  SwaiDson,  Class.  Fish.  1839,  248.) 

398.— EliAGATIS  Bennett. 

TeUow  Taih. 

(Serio1ichthy8  Bleeker:  Decaptus  Poey. ) 
(Bennett,  Narrative  of  a  whaling  TOjage,ii,  283,  lti40:  type  Seriola  hipinnukOay  Qaoy 
&,  Gaimard.) 

Second  dorsal  and  anal  long,  each  with  one  detached  finlet  composed 
of  two  rays.    Otherwise  as  in  Seriola.    (jJAaxany,  a  spindle.) 

Y06.  E.  plnnulatas  Poey. 

Blnish,  with  two  longitudinal  bluish  bands,  yellowish  below.  Body 
fusiform,  very  elongate.  Cheeks  scaly.  Maxillary  reaching  a  little  be- 
yond nostrils.  Eyes  7^  in  head.  Caudal  keel  feeble ;  caudal  lobes  very 
long.  Pectorals  pointed,  half  as  long  as  head .  Fins  not  scaly.  Two  rays 
connected  by  membnme  in  each  finlet.  Head  42;  depth  5 J.  D.  VI-I, 
26-11;  A.  II-I,  17-11.  L.  2i  feet.  {Poey.)  West  Indies,  north  to 
Florida;  rare. 

(Seriola  pinnulata  Poey,  Memorias,  ii,  233,  185S.) 

239.— S€01!IBIftOIDES  Lao^pMe. 

Leather  jackets. 

(Lac^pMe,  Hist.  Nat.  Poiss.  iii,  52,  1802:  type  Sconiberoidea  noeli  Lao.) 

Body  compressed,  oblong  or  lanceolate.  Caudal  peduncle  slender, 
not  keeled.  Head  short,  compressed,  acute.  Occipital  keel  sharp. 
Mouth  rather  large,  with  small  sharp  teeth  in  bands  on  jaws,  tongue, 
vomer,  and  palatines,  and  sometimes  on  the  pterygoids.  Jaws  about 
equal,  the  upper  not  protractile ;  maxillary  very  narrow,  without  dis- 
tinct supplemental  bone.  Gill-rakers  rather  long.  Scales  small  in  our 
species,  linear,  and  extremely  narrow,  embedded  in  the  skin  at  different 
angles.  Lateralline  unarmed.  Dorsal  spines  rather  strong,  3  to  7  in 
number,  nearly  free  in  the  adult;  second  dorsal  very  long,  its  posterior 
rays  pencillated  and  nearly  or  quite  disconnected,  forming  finlets;  anal 

*  The  genus  ZonidUhya  Swainson,  1.  o.,  based  on  this  species  is  characterized  by  the 
deep  head,  its  depth  at  the  occiput  being  greater  than  its  length.  (Zor  oi,  £one ;  ^x^vi, 
fish.) 
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rather  longer  than  soft  dorsal,  much  longer  than  the  abdomen,  its  last 
rays  forming  similar  finlets;  anal  spines  strong  f  ventral  fins  depres- 
sible  in  a  groove  j  i)ectoral  fins  very  short.  Species  numerous  in  the 
tropical  seas.  The  American  species  belong  to  the  subgenus  or  genus 
Oligaplites,  characterized  by  the  toothless  pterygoids  and  the  peculiar 
scales.  The  dorsal  spines  are  seven  in  Scombroides  proper  {Chorinemus 
Cuvier),  the  pterygoids  are  armed  with  teeth,  and  in  most  of  the  species 
the  scales  are  normally  develoi)ed.    (qxofi^epo^,  mackerelj  ^cJo?,  like.) 

a.  No  pterygoid  teeth;  scales  linear,  embedded  {OUgopUtta*  Gill.) 
707.  8.  occidentalis  (Liun.)  J.  &  Q, ^Leather-Jacket 

Bluish  above,  bright  silvery  below  j  fins  yellow.  Body  lanceolate, 
slender.  Eye  as  long  as  snout^  about  4  in  headj  opercles  short. 
Maxillary  reaching  beyond  middle  of  orbit.  Scales  very  long  and 
narrow,  embedded  in  the  skin,  placed  obliquely  at  angles  with  each 
other,  their  appearance  unlikeordinary  scales.  Fins  low;  pectoral  as 
long  as  eye  and  snout;  caudal  very  deeply  forked,  the  lobes  equal. 
Head  5  in  length;  depth  4.  D.  V,  1,20;  A.  II— I,  20.  Both  coasts  ot 
Central  America,  and  West  Indies,  north  to  New  York  and  Lower  Cali- 
fornia; not  rare  southward. 

{GaateroBteue  occidentalis  Linn.  Syst.  Nat.:  Chorinemue  occidentalis  Glinther,  ii,  475; 
OUgopUtes  oocidentalis  Gill,  Proc.  Acad.  Nat.  Sci.  Piiila.  1363,  166.) 

Family  LXXVI— POMATOMID^. 

{The  Blue-fishes.) 

Body  oblong,  compressed,  covered  with  rather  small  scales,  which 
are  weakly  ctenoid.  Caudal  peduncle  rather  stout.  Head  large,  com- 
pressed. Mouth  large,  oblique.  Premaxillaries  protractile.  Maxillary 
not  slipping  under  the  preorbital,  provided  with  a  largo  supplemental 
bone;  lower  jaw  projecting;  bands  of  villiform  teeth  on  vomer  and  pal- 
atines, those  on  the  vomer  forming  a  triangular  patch;  jaws  each  with  a 
single  series  of  very  strong,  compressed,  unequal  teeth,  widely  set;  upper 
law  with  an  inner  series  of  small  depressed  teeth;  villiform  teeth  on  the 
base  of  the  tongue.  Occipital  keel  strong ;  free  edge  of  preopercle  pro- 
duced and  serrated.  Gill-membranes  free  from  the  isthmus,  not  united. 
Branchiostegals  7;  gills  4,  a  slit  behind  the  fourth.  Pseudobranchise 
large.  Gill-rakers  slender,  rather  few.  Opercle  ending  in  a  flat  point. 
Cheeks  and  opercles  scaly.    Lateral  line  present,  unarmed.    Dorsal 

•GUL  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  166:  type  Oasterosteus  ocddentalis  L. 
{oXtyoi,  few;  dieXirj^i,  anned.) 
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flns  2,  the  anterior  of  aboat  8  weak,  low  spines,  connected  by  membrane 
and  depressible  in  a  groove ;  second  dorsal  long,  similar  to  the  elongate 
anal,  both  fins  being  densely  scaly ;  fln-rays  slender.  Two  very  small, 
free,  anal  spines,  sometimes  hidden  in  the  skin.  Yentrals  thoracic,  1, 5. 
Pectorals. rather  short  Gandal  fin  forked,  the  lobes  broad.  Air-blad- 
der simple,  with  thin  walls.  Pyloric  coeca  very  numerous.  *  Vertebra3 
10+14,  as  in  Carangidw.  A  single  species,  found  in  nearly  all  warm 
seas.  This  family  is  clopely  related  to  the  Carangid(By  from  which  group 
it  is  an  offshoot  toward  the  Percoids. 
{CarangitUBy  genus  Temnodon  Giinther,  ii,  479-480.) 

980.— POMATOinVS  Loc^pMe. 

Blue-fish. 

{Temnodon  Cuvier.) 

(Lac^pMe,  Hist.  Nat.  Poiss.  iy,436y  1802:  type  Pomatamus  eJcib  JjBc,=^€kL8tero9teu$$al- 
tairixL,.) 

Characters  of  the  genus  included  above,    (nw/xay  operculum ;  TOfid<:j 
cutting;  from  the  serrated  preoi)ercle.) 
708.  P.  sallator  (L.)  Gm.—Dlue'JUh;  Gnen-flsh;  Skip-Jack. 

Bluish  or  greenish,  silvery  below;  a  black  blotch  at  base  of  pectoral. 
Body  robust,  moderately  compressed ;  belly  compressed  to  a  bluntish 
edge.  Head  deep ;  top  of  head  and  a  ridge  on  each  side  above  the 
cheeks  naked.  Cheeks  much  longer  than  the  opercles.  Pectorals  placed 
rather  low,  their  length  a  little  more  than  half  that  of  the  head.  Head 
3i  J  depth  4.  D.  VIII-1, 25;  A.  IM,  26;  Lat.  1. 95.  L.  3  feet.  Atlantic 
and  Indian  Oceans;  of  late  years  very  abundant  on  our  Atlantic  coast ; 
a  large,  voracious  fish,  extremely  destructive  toother  fishes;  valued  for 
food. 

{Peroa  aaltairix  L.  Syst.  Nat.  xi,  17G0,  i,  293:  Gasieroateua  sallalrix  L.  Syst.  Nat.  xii, 
1766:  Temnodon  ealtator  Cuv.  &,  Val.  ix,  225:  Temnodon  saltator  Storcr,  Hist.  Fish. 
Moss.  360:  Temnodon  saltator  GUnther,  ii,  479.) 

Family  LXXVI  (6).— NOMEID^. 

{The  Nomeids.) 

Scombroid  fishes  with  the  body  oblong,  more  or  4es8  compressed, 
covered  with  cycloid  scales  of  moderate  size.  Vertebrae  more  than 
10+14,  as  in  Soomhridcc  and  Stromateidw.  Mouth  large  or  small, 
usually  with  minute  teeth;  premaxillaries  protractile ;  maxillary  narrow. 
Gill-membranes  separate,  free  from  the  isthmus;  pseudobranchise  large. 
No  tooth-like  processes  in  the  oesophagus.    Preopercle  entire,  or  crenu- 
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late.  Lateral  line  uDarmed.  Ventrals  thoracic,  1, 5.  sometimes  depress- 
ible  in  a  deep  groove  in  the  abdomen.  Dorsal  fins  separate  5  the  spines 
usually  feeble,  connected  by  membrane.  Soft  dorsal  long,  sometimes 
with  Unlets ;  anal  fin  similar  to  soft  dorsal,  without  free  spines;  caudal 
peduncle  slender,  the  fin  widely  forked.  Pyloric  coeca  numerous.  Gen- 
era 5 ;  species  about  10.    Fishes  of  the  tropical  seas. 

{Scomhida;,  group  Nomeina  GUuther,  ii,  387-392.) 

a.  Cleft  of  mouth  narrow ;  ventrals  received  in  a  deep  groove  in  the  abdomen. 

NoMEUS,  231. 
931.— NOIYI^US  Cuvier. 

(Cuvier,  R^gne  Anim.  1817:  typo  Gobius  groTiavii  Gmelin.) 

Body  oblong,  rather  compressed,  covered  with  rather  small  cycloid 
scales.  Head  tiattish  above;  occipital  crest  little  developed;  cleft  of 
the  mouth  narrow.  Teeth  small,  in  a  single  series  in  the  jaws ;  teeth 
on  the  vomer  and  palatines.  Pseudobranchise  large.  First  dorsal  with 
10  or  11  spines ;  second  dorsal  and  anal  very  long,  similar  to  each  other, 
without  finlets ;  anal  fin  with  3  rather  strong  spines,  none  of  them  free ; 
caadal  fin  not  deeply  forked ;  ventral  fins  long  and  broad,  attached  to 
the  belly  by  a  membrane,  depressible  in  a  deep  furrow  in  the  abdomen. 
Lateral  line  running  high.  Air-bladder  present.  Pyloric  coeca  very 
numerous.  Vertebrae  16  +  25.  Warm  seas,  (vo/xeu?,  pastor ;  early 
travellers  having  compared  the  fish  to  a  mullet,  herder  or  herger  in 
Dutch.) 

Y09,  N.  i^ronovli  (Gmel.)  Gthr. 

Brownish  above,  silvery  below,  the  sides  below  with  large  round 

brown  spots ;  ventrals  black,  with  silvery  edgings ;  anal  with  3  brown 

spots.     Maxillary  reaching  to  below  the  front  of  the  eye;   ventrals 

reaching  front  of  anal,  pectorals  still  further.     D.  X-I,  26 ;  A.  Ill, 

26.     Tropical  parts  of  the  Atlantic  and   Indian  Oceans;    north  to 

Florida. 

{Gobim  gronovii  Gmelin,  Syst.  Nat.  1788,  1205:  Nomeus  mauritU  Cuv.  &  Val.  ix,  243: 
Gttnther,  ii,  387.) 

Family  LXXVII.— STROMATEID^. 

{The  Broad  Shiners.) 

Scombroid  fishes,  with  the  body  compressed  and  more  or  less  ele- 
vated, covered  with  small  or  minute  cycloid  scales.    Profile  anteriorly 
blunt  and  rounded.    Mouth  small.    Premaxillaries  protractile  or  not. 
Dentition  feeble ;  no  teeth  on  vomer  or  palatines ;  oesophagus  armed 
BuU.  Nat.  Mus.  No.  16 29 

Digitized  by  VjOOQ IC 


450    CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^IV. 

with  numerous  horny,  barbed  or  hooked  teeth.  Gills  4,  a  slit  behind 
the  fourth.  Gill-membranes  either  free  or  more  or  less  joined  to  the 
isthmus.  Gill-rakers  rather  long.  PseudobranchisB  present.  Cheeks 
scaly.  Preopercle  entire  or  serrate.  Lateral  line  well  developed.  Dor- 
sal fin  single,  long,  with  the  spines  few  or  weak,  often  obsolete ;  anal  flu 
long,  similar  to  the  soft  dorsal,  usually  with  three  small  spines,  which 
are  often  depressible  in  a  fold  of  skin  5  ventrals  thorticic  or  jugular, 
normally  I,  5,  but  sometimes  reduced  or  altogether  wanting ;  caudal  fin 
lunate  or  forked.  Usually  no  air-bladder.  Pyloric  coeca  commonly  nu- 
merous Vertebrae  more  than  10  + 14.  Genera  about  5  j  species  25-30. 
Small  fishes,  found  in  most  warm  seas.  The  two  subfamilies,  both  repre- 
sented in  our  waters,  differ  widely  from  each  other  in  general  appear- 
ance, but  agree  in  the  singular  character  of,  teeth  in  the  oesophagus. 

(SoombridcB  and  Carangidce,  pt.  GUnthery  ii,  397-404,  485.  Genora  SironutUuSf  Centro- 
lophus,  and  Pammelas,) 

*  Ventral  fins  minute  or  absent ;  opercular  bones  entire ;  scales  minute ;  caudal  fin 
forked;  premaxillaries  not  protractile.    (StromateinoB,) 
a.  Caudal  peduncle  not  keeled ;  gill-membranes  free  from  the  isthmus. 

Stromateus,  232. 

**  Ventral  fins  well  developed;  V.  I,  5;  scales  moderate;  premaxillaries  protractile; 

caudal  lunate.    (Cenirolophina.) 

b.  Dorsal  spines  short  and  stout ;  preopercle,  interopercle,  and  subopercle  finely 

serrate LiRUS,  233. 

S82.— STROIXEATEUS  Linnieus. 
Harvest  Fishes. 
{Peprilus  and  Bhwnbus  Cuvier:  Paronottta  Gill.) 
^Axtedi;  Linnieus,  Syst.  Nat. :  type  Stromateus  fiatola  L.) 

Body  ovate  or  suborbicular,  strongly  compressed,  tapering  into  a 
slender  caudal  peduncle,  which  is  not  keeled  or  shielded.  Head  short, 
compressed,  the  profile  obtuse.  Mouth  small,  terminal,  the  jaws  sub- 
equal.  Premaxillaries  not  protractile.  Jaws  each  with  a  single  series 
of  weak  teeth.  Scales  very  small,  cycloid,  silvery,  loosely  inserted, 
extending  ou  the  vertical  fins.  Opercular  bones  entire.  Gill-mem- 
branes separate,  free  from  the  isthmus  5  gillrakers  moderate.  Lateral 
line  continuous,  concurrent  with  the  back.  Dorsal  fin  long,  more  or 
less  elevated  in  front,  preceded  by  a  few  indistinct  spines — usually  one 
or  more  procumbent  spines  in  front  of  dorsal  and  anal,  each  of  these 
with  a  free  point  both  anteriorly  and  i>osteriorly  5  anal  fin  similar  to 
dorsal,  or  shorter,  usually  with  three  small  spines ;  ventral  fins  wanting 
in  the  adult,  a  rudiment  sometimes  visible  in  the  young;  a  single  small, 
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Bharp  spine^  attached  to  the  pubic  bone,  often  occupying  the  place  of 
the  ventralsj  pectorals  long  and  narrow.  Caudal  widely  forked.  Spe- 
cies numerous,  (crpmimreoc;^  au  ancient  name  of  some  brightly  colored 
iish  in  the  Bed  Sea;  from  ffrpw/xa^  a  bed-quilt.) 

a.  Ventral  fins  obsolete ;  pelvic  Fpine  present. 

5.  Dorsal  and  anal  fins  falcate,  tbeir  anterior  rays  mnch  longer  than  tbe  bead ; 
body  snborbicular.    (lihonibus*  hac^phde.) 

TIO.  S.  alepidofiis  (L.)  J.  <&  G.— Harvest  Fish, 

Greenish  above,  golden-yellow  below.  Body  snborbicular,  bounded 
by  even  curves.  Mouth  very  small,  oblique,  maxillary  reaching  fpont 
of  orbit.  No  pores  along  the  sides  of  the  back.  Pectorals  shorter  than 
head,  reaching  half  way  to  caudal ;  soft  dorsal  and  anal  fins  falcate,  the 
longest  rays  of  anal  nearly  half  length  of  body;  caudal  lobes  equal 
Scales  thin  and  deciduous,  not  very  small.  Head  3;  depth  IJ.  D.  45; 
A.  40;  Lat.  1.  about  90.  Vertebrae  15  +15.  Cape  Cod  to  South  Amer- 
ica; commonest  southward. 

(Chcptodon  alepidotus  L.  Syst.  Nat. :  Strmoptyx  gardenii  B1.  &  Scbn.  1801,  494 :  Bh&mbus 
longipinnis  Cnv.  &  Val.  ix,  401 :  Stromatsus  gardenii  GHntber,  ii,  399. ) 

lb.  Dorsal  and  anal  fins  not  falcate,  tbeir  anterior  rays  sborter  tban  tbe  bead ;  form 
ovate. 
0.  No  series  of  large  pores  along  tbo  sides  of  tbe  back. 

711.  S.  similBimn^  Ayres,— California  PompaitC, 

Bluish  above,  brightly  silvery  below;  fins  punctulate;  anterior  lobes 
of  dorsal  and  anal  dusky-edged.  *  Body  ovate,  blunt  anteriorly,  with  a 
short,  slender  tail,  the  caudal  fin  widely  forked.  Mouth  very  small, 
terminal,  the  maxillary  extending  to  the  eye.  Teeth  very  feeble.  Gill- 
rakers  short,  slender,  less  than  half  diameter  of  eye.  Eye  small.  One  or 
2  procumbent  spines  before  the  dorsal ;  longest  rays  of  dorsal  %  of  head ; 
pubic  spine  small;  pectorals  longer  than  head;  no  pores  along  base  of 
vdorsal.  Spines  of  dorsal  and  anal  very  small  or  entirely  obsolete.  Scales 
small,  silvery,  deciduous.  Head  4 ;  depth  2.  D.  Ill,  46;  A.III,  40.  L. 
iOin,ches.  J^aciflc  coast  of  United  States;  abundant  in  summer;  highly 
prized  as  a  food-fish. 

(Poronotiis  aimillimue  Ayrcs,  Proc.  Cal.  Acad.  Nat.  Sci.  18o0,  84.) 

CO.  A  series  of  large  pores  along  tbo  base  of  tbe  dorsal  fin.    (Poronotus\  Gill.) 
T12*  S«  Iriacanthns  Peck. — Dollar-fish;  Harveet'fi«h ;  Butter-fish;  La  Fay i tie. 
Bluish  above,  below  silvery.     Body  oval,  much  compressed.    Dorsal 

*  Lac6pMe,  Hist.  Nat.  Poiss.  ii,  321,  1800 :  type  Chwtodon  alepidotus  L.  {ponfto<y 
rbomb. ) 

tGill,  Cat.  Fish.  East  Coast  N.  Am.  1861,  35  (not  cbaracterized) :  ty^  Stromateus 
Macaift/iii8  Peck.    ( ;r opo^,  poro;  vtt>ro?,  back.) 
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and  ventral  outlines  about  equally  curved.    Snout  very  blunt,  rounded 

in  proiile.    Mouth  small,  the  maxillary  not  reaching  the  orbit.    Caudal 

peduncle  very  shoi:t;  anterior  rays  of  dorsal  and  anal  little  elevated, 

Lateral  line  high,  a  series  of  conspicuous  pores  above  it  near  the  base 

of  the  dorsal.     Pectorals  much  longer  than  head.    Gill-rakers  rather 

long,  I  diameter  of  the  eye,  which  is  4  in  head.      Head  4;  depth  2^. 

D.  Ill,  45;  A.  Ill,  38.     L.  10  inches.     Maine  to  Cape  Hatteras;  very 

abundant. 

(Peck,  Mem.  Amer.  Acad,  it,  48:  Rhombus  cryptosM  Cuv.  &  Val.  is,  408;  GUnther,  ii, 
398.) 

S»33.— LIBU8  Lowe. 

RvMer-Jishes. 

(Palinurus  DeKay,  preoccupied  in  Crastocea:  Palinurichthys  GiU:  Pammelas  Glinther.) 

(Zcirua  Lowe,  Prqe.  Zool.  Soc.  Lond.  1839,  82:  type  Leinu  bennetti  Lowe  =  Centrolophus 
ovalisC.  &y.) 

Body  ovate,  compressed,  more  elongate  and  less  compressed  than  in 
8tromateu8,  Profile  very  blunt  and  convex.  Mouth  moderate;  maxil- 
lary narrow,  with  a  small  supplemental  bone;  premaxillaries  protrac- 
tile, little  movable.  Jaws  nearly  equal,  each  with  about  one  series  of 
small,  slender  i/ceth;  no  teeth  on  vomer  or  palatines.  Preoperculum, 
interoperculum,  and  suboperculum  finely  serrated.  Gill-rakers  long; 
gill-membranes  separate,  free  from  the  isthmus.  Scales  small,  smooth ; 
larger,  thicker,  and  more  adherent  than  in  Stromateus.  Cheeks  scaly. 
Fins  rather  low;  dorsal  fin  long,  preceded  by  6-8  short  but  rather 
strong  spines,  the  last  ones  connected  by  membrane,  the  others  nearly 
free;  anal  fin  similar  but  shorter,  preceded  by  3  spines,  which,  like  the 
dorsal  spines,  are  nearly  imbedded  in  thick  skin ;  vertical  fins  densely 
scaly  towards  their  bases;  caudal  fin  emarginate;  caudal  peduncle 
stout;  ventral  fins  large,  thoracic,  1, 5;  pectoral  fins  moderate,  rounded 
or  falcate.  Two  species,  differing  from  the  European  genus  Centrolophus 
chiefly  in  the  development  of  the  dorsal  spines,  which  in  the  latter  genus 
are  indistinguishable  from  the  soft  rays.    {Xetpo^,  thin.) 

Y13.  li.  perciformis  (Mitch.)  J.  &  Q,—IlndcUT-fiah. 

Blackish  gn^n,  everywhere  dark,  the  belly  scarcely  paler  and  not 
silvery.  Eye  rather  large,  with  an  adipose  eyelid,  its  diameter  nearly 
equal  to  the  snout,  4 J  in  head.  Maxillary  reaching  to  opposite  front 
of  pupil.  Top  of  head  naked,  covered  with  sma?l  mucous  pores.  Pec- 
torals nearly  as  long  as  head.    Head  3J;  depth  l^J.    D.  VII,  I,  21;  A. 
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m,  16;  Lat.  1.  73.     L.  1  foot.    Maine  to  Cape  Hatteras;  rather  com- 

moD  northward. 

(Cort/pluBna  perciformi8  Mitch.  Ainer.  Month.  Mag.  ii,  1818,244:  "Palinurua  perciformia 
DoKay,  New  York  Fauna,  Fish.  1842, 118:  Palinurichthys  perciformia  Gill,  Proc.  Acad. 
Nat.  Sci.  Phila.  1860:  Pammelas  perciformia  Gttuther,  ii,  485.) 

Family  LXXVIII.— LAMPRIWD^. 

{The  Opahs.) 

Body  ovate,  compressed,  and  elevated,  covered  with  minnte,  very 
decidnons,  cycloid  scales.  Head  small,  rather  pointed.  Mouth  small, 
terminal,  without  teeth,  its  angle  with  slits  in  the  skin  to  permit  the 
motion  of  the  jaws,  as  in  Orcynus.  Premaxillaries  protractile.  Opercu- 
lar bones  entire.  Dorsal  fin  single',  very  long,  elevated^  and  falcate  in 
front,  without  distinct  spines ;  anal  long  and  low,  not  at  all  falcate  5 
both  fins  depressible  in  a  groove;  ventral  fins  thoracic,  but  behind  the 
pectorals,  composed  of  14  to  17  rays;  i)ectoral  fins  large,  falcate,  their 
bases  horizontal;  caudal  fin  moderately  forked,  it«  peduncle  short  and 
slender,  without  keel.  Lateral  line  present,  much  arched  in  front. 
BranchiostegaJs  6.  Gill-membranes  free  from  the  isthmus.  (Esophagus 
not  armed  with  spinous  teeth.  Air-bladder  large,  bifurcate  behind.  Py-, 
loric  appendages  very  numerous.  Vertebrae  45.  Fishes  of  large  size 
and  gorgeous  coloration,  inhabiting  the  open  Atlantic.  A  single  genus 
with  one  or  two  species. 

{Soonibridodj  genus  Lampriay  GUnther  ii,  415, 416.) 

984,~IjA]IIPRI8  Retzius. 

Opdhs, 

(Retzins,  Nya  Handlung,  iii,  91, 1799 :  type  Zeua  guttatua  Briinnich  =  Zeua  Ima  Gmelin.) 

Characters  of  the  genus  included  above.  ^  {Xa/A7tp6q^  radiant.) 

Y14.  Ij.  §^attata8  (BrUnnich)  Ketz. — Opah;  King-fiah;  Sufi-flsh. 

Color  a  rich  brocade  of  silver  and  lilac,  rosy  on  the  belly ;  everywhere 
with  round  silvery  spots;  head,  opercles  and  back  with  ultramarine  tints, 
jaws  and  fins  vermilion;  flesh  red.  Longest  dorsal  ray  shorter  tjian 
pectorals,  which  are  nearly  as  long  as  the  head.  Anal  very  low  in 
front,  a  little  higher  behind.  Head  3^;  depth  If.  D.  54;  A.  40;  V. 
14-17.  Vert.  23+22.  L.  3-4  feet.  {Lowe.)  Atlantic,  occasional  off 
[JTewfoundland.    One  of  the  most  gorgeously  colored  of  fishes. 

{Zeua  guitalua  BHinnich,  Danske.  Selsk.  Skr.  iii,  1788,  398:  Zeua  luna  Gmelin,  Syst. 
Nat.  1788, 1225:  Lamprin  luna  Gllnther,  ii,  416;  Cuv.  &  Val.  x,  39:  Lampria  lautahowe. 
Fish.  Madeira,  27.) 
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Family  LXXIX.— CORYPH^NID^. 

{The  Dolphins.) 

Body  elon|?ate,  compressed,  covered  with  small  cycloid  scales.  Cleft 
of  the  mouth  wide,  oblique,  the  lower  jaw  projecting.  Cardlform  teeth 
iu  the  jaws  and  on  the  vomer  and  palatine  bones;  a  patch  of  villiform 
teeth  on  the  tongue;  no  teeth  on  the  oesophagus.  Opercular  bones 
entire.  Skull  with  a  crest,  which  is  much  more  elevated  in  the  adult 
than  in  the  young.  A  single,  many-rayed  dorsal  fin,  not  greatly  elevated, 
extending  from  the  nape  nearly  to  the  caudal  fin;  anal  similar,  but 
shorter;  both  without  distinct  spines;  pectoral  fins  very  short  and 
small ;  ventral^  well  developed,  thoracic,  I,  5,  partly  received  into  a 
groove  in  the  abdomen ;  caudal  fin  widely  forked.  Lateral  line  present. 
Gill -membranes  free  from  the  isthmus.  Branchiostegals  7;  no  pseudo- 
branchisB.  No  air-bladder.  Pyloric  appendages  very  numerous.  Verte- 
brae more  than  10+14.  A  single  genus,  with  six  or  eight  species.  Very 
large  fishes,  inhabiting  the  high  seas  in  warm  regions,  noted  for  their 
brilliant  and  changeable  colors.  To  this  family  belongs  the  Dolphin 
or  Dorade  of  the  ancients,  Coryphwna  hippurus  L. 

(ScomhridcB :  genus  C&ryphcena  Qttother,  ii,  404-408. ) 

985.  CORYPH^NA  Linuseus. 

Dolphins. 

(Lampugus  C.  &  V. ;  young  or  crestless  forms.) 
(LinnsBUS,  Syst.  Nat. :  type  Coryphcena  hippurus  L.) 

Characters  of  the  genus  included  above.  The  species  are  not  well 
known,  having  been  unduly  multiplied  by  authors,  (xopu^atvaj  the  name 
applied  by  Aristotle  to  CorypJtwna  hippurus^  from  xopuq^  helmet;  ^aivat^ 
to  show.) 

Y15.  C.  pnnctnlata  (Cuv.  and  Val.)  Gthr.—Spotted  Dolphin. 

Sea-green,  silvery  below,  with  scattered  black  spots  on  the  sides  and 
back ;  a  series  of  distant  rounded  spots  along  the  base  of  the  dorsal 
fin ;  head  with  brown  stripes.  Body  elongate,  compressed,  tapering 
gently  backwards;  profile  very  convex,  snout  blunt.  Mouth  large, 
oblique;  maxillary  reaching  middle  of  orbit.  Pectorals  short,  falcate; 
ventrals  long  and  rather  narrow.  Eye  large,  nearly  as  long  as  snout. 
Head  4J;  depth  about  5.  *'D.  51;  A.  23."  Warmer  parts  of  the 
Atlantic,  occasional  on  our  coast. 

(Lampugus  punolulatus  Cuv.  and  Val.  ix,  327:  GUnther,  ii,  408:  ICoryphwna  equiseti 
L.  Syst.  Nat.) 
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Y16.  C.  sneuri  Cav.  <&VaL 

This  species  appears  to  difTer  from  the  preceding  in  the  increased  num- 
ber of  fin  rays.  The  elevated  crest  represented  in  DeKay's  figure  of  his 
"C  glohiceps^  is  a*  character  of  very  old  individuals.  "D.  64;  A.  26." 
( Cuv.  &  VaX.)  "  D.  63 ;  A.  29.^^  (DeKav.)  Atlantic  coasts  of  the  United 
States;  rare. 

(Cuv.  &  Val.  Ix,  302 :  Confphcena  globiceps  DeKay,  New  York  Fauna,  Fish.  1842, 132.) 

Family  LXXX.— BRAMIDJE. 

(The  Bramoids.) 

Body  oblong  or  elevated,  compressed,  covered  with  cycloid  or  spinous 
scales.  Mouth  wide,  oblique;  the  jaws,  vomer,  and  palatines  provided 
with  sm.ill  teeth.  Premaxillaries  protractile.  Snout  inore  or  less  ob- 
tuse and  convex.  Dorsal  and  anal  fins  very  long,  both  more  or  less 
elevated;  ventrals  thoracic  or  jugular,  the  number  of  rays  usually  not 
1, 5.  Branchiostegals  7.  Pseudobranchifle  present.  Pyloric  append- 
ages few.  Vertebrae  more  than  10+14.  Genera  4;  species  about  10, 
inhabiting  the  open  seas. 

{ScombridcB:  genera  Brama^  Taractes^  and  Pteraclis  GUnther,  ii,  408-411.) 

*  Dorsal  fin  very  high,  extending  from  tbe  forehead  t^  the  caudal  fin,  composed  of  very 
slender,  iharticnlate  spines ;  anal  fin  similar ;  ventral  fins  j  agular.  (  PteracUntB. ) 

a.  Jaws,  vomer,  and  palatines  with  small  teeth ;  air-bladder  very  small. 

Ptrbaclis,  236. 

98<l.— PTERACIjIS  Gronovins. 
(Gronovius,  Act.  Helvet.  vii,  44, 1772:  type  Coryphoma  velifera  Pallas.) 

Body  compressed,  oblong,  covered  with  moderate-sized  cycloid,  lobate 
or  emarginate  scales.  Eye  large.  Dorsal  fin  very  much  elevated,  ex- 
tending from  the  forehead  to  the  base  of  the  caudal,  composed  of  filiform 
spines,  its  form  triangular,  its  base  scarcely  less  than  the  total  length 
of  the  fish;  anal  fin  similar  in  form,  also  composed  of  slender  fragile 
spines ;  ventrals  jugular,  nearly  under  the  eye,  long,  of  4-6  slender  rays. 
PseudobranchiflB  present.  Air-bladder  very  small.  Most  of  the  species 
of  this  singular  genus  inhabit  the  Indian  Ocean,  (rre/x/v,  fin  or  wing; 
xXsicjy  to  close.  "  The  name  indicating  the  double  rows  of  scales  which 
embrace  the  bases  of  the  two  vertical  fins.'') 

TIT.  P.  carolinus  Cav.  <&  Val. 

Silvery,  with  bluish  reflections.  Mouth  larger,  scales  larger,  and 
fourth  ray  of  the  dorsal  stouter  tlian  in  other  species.    D.LII;  A.LXIV. 
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Coast  of  Soath  Carolina ;  known  only  from  a  mntilated  spedmen  4  inches 
long,  evidently  the  young  of  some  pelagic  8j)ecies. 

(Cav.  &  Vttl.  ix,  368;  Giinther,  ii,  411.) 

Family  LXXXL— ZENID^. 

(The  Dories.) 

Body  short,  deep,  much  compressed  and  elevated,  naked,  or  covered 
with  miuute  scales,  or  with  bony  protuberances.  .  Teeth  small,  in  narrow 
bands  or  single  series,  oh  the  jaws  and  vomer  and  sometimes  on  the 
palatines.  Mouth  rather  large,  terminal,  the  upper  jaw  protractile. 
Eyes  lateral.  Opercles  and  other  bones  about,  the  head  often  armed 
with  spines.  Branchiostegals  7  or  8.  Gill-membranes  little  united,  free 
from  the  isthmus.  Pseudobranchiae  large.  Air-bladder  large.  Gill- 
rakers  usually  short.  Gills  4,  a  slit  behind  the  fourth.  Dorsal  fin  emar- 
ginate,  or  divided,  the  anterior  part  with  strong  spines,  the  posterior 
part  longer ;  anal  fin  with  or  without  spines ;  ventral  fins  thoracic,  their 
rays  I,  5  to  I,  8 ;  caudal  fin  usually  not  forked.  Lateral  line  obscure, 
unarmed.  Pyloric  coeca  exceedingly  numerous.  Vertebrae  about  32. 
Genera  5;  species  about  10;  fishes  of  singular  appearance,  inhabiting 
warm  seas. 

(JSoomhridcBy  group  Cyltina,  Giinther,  ii,  393-396:  Cyttidce  GilDther,  Intr.  Study  FiRb. 
450.) 

a.  Scales  minute  or  wanting;  anal  spines  very  strong;  no  palatine  teeth.    {ZeHtnce.) 
h.  Anal  spines  3 ;  bases  of  both  dorsals  armed  with  spinous  plates. Zbnopsis,  237. 

937.— ZE^OPSIS  Gill. 

(Gill,  Proc.   Acad.   NaL   Sci.   Phila.   1862,   126:  typo  Zeus  nebulosus  Temminck  & 
Schle;;e1,  from  Japan.) 

Body  ovate,  much  compressed,  without  scales,  not  warty.  He^d 
deeper  than  long,  its  anterior  profile  steep.  Mouth  rather  large,  upper 
jaw  protractile;  teeth  small,  on  jaws  and  vomer,  none  on  the  palatines 
Various  bones  of  the  head  and  shoulder  girdle  armed  with  spines. 
Series  of  bony  plates  along  the  sides  of  the  belly  and  the  bases  of  the 
dorsal  and  anal,  each  plate  armed  with  a  strong  spine.  Eye  large, 
placed  high.  Gill-rakers  short.  Dorsal  spines  very  strong,  usually  10 
in  number.  Anal  spines  3.  Ventral  fins  long,  mostly  I,  7.  Caudal 
peduncle  slender,  the  fin  not  forked.  Two  or  three  species  known,  differ- 
ing from  Zemj  mainly  in  the  presence  of  3  anal  spines  instead  of  4.  Pe- 
lagic.   (Ceu?,  Zeus;  w<f>t^y  appearance.    Zeus  is  from  Utx:^  Jupiter.) 
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718.  Z.  ocellatHS  (Storer)  Gill. 

Color  silvery,  nearly  plain ;  a  blaek  lateral  ooellated  spot  in  life,  dis- 
appearing in  spirits.  Body  short,  deep,  compressed.  Skin  wholly 
naked,  except  for  the  bony  bucklers,  which  are  armed  each  with  a  central 
spine  hooked  backwards  and  marked  with  radiating  ridges;  7  bucklers 
along  the  base  of  the  dorsal,  the  5th  and  6th  largest;  2  on  the  median 
line  in  front  of  the  ventrals,  the  second  largest;  one  median  plate,  and 
6  pairs  between  ventrals  and  anal,  and  4  along  the  base  of  the  anal.  Top 
of  the  head  with  roughish  ridges,  but*  without  spines ;  a  spine  at  the 
base  of  each  dentary  bone;  the  broad  maxillaries  each  with  a  supple* 
mental  bone;  teeth  nearly  obsolete.  Eye  large,  much  nearer  the  gill 
opening  than  the  tip  of  the  snout.  Gill-rakers  short.  Caudal  peduncle 
very  slender,  the  caudal  fin  short  and  rounded;  pectorals  very  short; 
ventrals  large,  the  rays  I,  -6,  the  first  soft  ray  closely  appressed  to  the 
spine;  anal  spines  short  and  stout,  the  soft  rays,  like  those  of  the  dorsal, 
low;  dorsal  spines  filamentous.  D.  IX,  26;  A.  111,24.  Pelagic;  one 
specimen  taken  at  Provincetown,  Mass.  (Description  from  the  original 
type.) 

{Zeu8  ooellatus  Storer,  Proc.  Bos.  Soc.  Nat.  Hist,  vi,  888^  Gill,  1.  c.) 

Family  LXXXII.— BERYCIDiE. 

{The  Squirrel-fishes.) 

Body  oblong  or  ovate,  compressed,  covered  with  very  strongly  ctenoid 
or  spinous  scales.  Head  with  large  muciferous  cavities,  covered  by  thin 
skin.  Eye  lateral,  usually  large.  Mouth  more  or  less  oblique.  Pre- 
maxillaries  protractile ;  maxillary  rather  large,  usually  with  a  supple- 
mental bone.  Bands  of  villiform  teeth  on  jaws,  and  usually  on  vomer 
and  palatines.  Opercular  bones  usually  spinous ;  frequently  every  mem- 
brane bone  of  the  head  strongly  sentited.  Branchiostegals  mostly  8. 
Gill-membranes  separate,  free  from  the  isthmus.  Gills  4,  a  slit  behind 
the  fourth.  Pseudobranchise  present.  Gill-rakers  moderate.  Checks 
and  opeicles  scaly.  No  barbels.  Dorsal  fin  long  or  short,  usually  with 
strong  spines ;  anal  with  2-4  spines ;  ventral  fins  thoracic,  usually  I,  7, 
tlie  number  of  rays  greater  than  1, 5 ;  caudal  fin  usually  forked.  Pyloric 
cceca  numerous.  Genera  5-6;  species  about  50.  Eoughscaled  and 
brightly  colored  fishes  of  the  warm  seas;  two  species  straying  to  our 
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coast.    Many  of  them  inhabit  considerable  depths  in  the  ocean.    The 
young  often  diflter  widely  in  appearance  from  the  adult 
(BerycidcB  GUntlier,  1,  8-50 ;  exclosive  of  certain  genera.) 

a.  Dorsal  fin  continnoos,  the  spinoas  part  short ;  anal  spines  3 ;  abdomen  serrated. 

HOPLOSTETHCS,  238. 
aa.  Dorsal  fin  deeply  emarginate,  the  spinoas  part  long ;  anal  spines  4. 

HOLOCENTRUS,  230. 

98S.— HOPI^OSTETHUS  Cav.  &  Val. 

(Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  iv,  469,  1829 :  type  Roploateihus  ntodit^rra- 
nem  Cuv.  &  Val.) 

Body  short  and  deep,  much  compressed.  Head  short,  compressed, 
very  blunt  anteriorly,  deeper  than  long,  with  very  conspicuous  mucous 
cavities.  Eye  very  large.  Mouth  very  oblique,  the  jaws  equal  when 
the  mouth  is  closed.  Maxillary  long,  broad  behind,  with  a  distinct  sup- 
plemental bone,  which  reaches  the  posterior  border  of  the  eye.  Teeth 
very  fine,  villiform,  on  jaws  and  palatines,  none  on  the  vomer.  Sub- 
orbital with  radiating  ridges  and  a  few  spines;  a  vertical  ridge  on  the 
front  of  the  opercle.  Opercle  little  developed,  its  spine  small  or  obso- 
lete; a  strong  spine  at.  the  angle  of  the  preopercle;  the  long  vertical 
limb  of  the  preopercle  finely  serrated.  Gill-membranes  separate,  free 
from  the  isthmus.  Branchiostegals  8.  Scales  moderate  or  small, 
ctenoid;  lateral  line  present,  its  scales  enlarged;  abdomen  with  a  series 
of  bony  plates  each,  ending  in  a  retrose  spine.  Dorsal  fin  continuous, 
short,  the  spines  graduated,  6  in  number;  anal  with  3  graduated  spines; 
caudal  forked,  its  rudimentary  rays  spinous;  pectorals  low,  rather  long; 
ventrals  T,  6,  rather  short.  Air-bladder  simple.  Pyloric  coeca  numerous. 
Vertebrae  11+15.    Deep-sea  fishes.    {otzXo^j  armed ;  <tt£Oo^^  breast.) 

Y19.  H.  niediterranens  C.  &  V. 

Silvery,  rosy  in  life ;  fins  scarlet,  peritoneum  and  inside  of  mouth 
black.  Eye  very  large,  much  longer  than  snout,  forming  about  one-third 
the  length  of  head.  Abdominal  plates  9-13  in  number.  Body  above  with 
very  small  roughish  scales ;  sides  nearly  or  quite  naked  (in  the  young 
example  seen),  scaJy  in  the  adult.  Pectorals  reaching  first  soft  ray  of 
anal ;  ventrals  to  vent ;  fins  rather  low.  Head  2^ ;  depth  If.  D.  Vl, 
16;  A.  Ill,  8;  Lat.  1.  28.  Length  of  specimen  3  inches,  lately  dredged 
by  the  U.  S.  Fish  Commission  off  Chesapeake  Bay.  Coasts  of  Southern 
Europe. 

(C.  &  V.  iv,  439;  GUnther,  i,  9:  Tradiiohthys  spccioaus  Lowe,  Fish.  Madeira,  651.) 
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SI39.— HOI^OGENTRUS  Bloch. 

Squirrel'JUhes. 

{ShynchiolUhys  Cav.  &  Val.;  young.) 

(Arledi ;  Blooh^  AasL  Flschey  iv,  61,  abont  1787 :  type  Holooentrus  sogo  Blooh.) 

Body  obloDg,  moderately  compressed,  the  ventral  outline  nearly 
straight,  the  back  a  little  elevate<l,  the  tail  very  slender.  Head  com- 
pressed, narrowed  forward.  Operculum  with  a  strong  spine  above, 
below  which  the  edge  is  sharply  serrated ;  a  strong  spine  at  the  angle 
of  preopercle.  Orbital  ring,  preorbital,  preopercle,  interopercle,  sub- 
oi>ercle,  occiput,  and  shoulder  girdle  with  their  edges  sharply  serrate. 
Mouth  small,  terminal,  the  lower  jaw  projecting  in  the  adult;  in  the 
young  (which  constitute  the  supposed  genus  Rhynchichthys)^  the  snout  is 
much  produced.  Maxillary  broad,  striate,  with  a  supplemental  bone. 
Eye  excessively  large.  Scales  large,  closely  imbricated,  the  posterior 
margin  strongly  spinous.  Lateral  line  continuous.  Doraal  deeply  emar- 
ginate,  the  spines  usually  11,  depressible  in  a  groove;  soft  dorsal  short 
and  high ;  anal  with  4  spines,  the  first  and  second  quite  small,  the  third 
very  long  and  strong,  the  fourth  smaller;  caudal  widely  forked;  both 
lobes  with  the  rudimentary  rays  spine-like ;  ventrals  large,  I,  7,  the 
spine  very  strong.  Species  numerous;  remarkable  for  the  development 
of  sharp  spines  almost  everywhere  on  the  surface  of  the  body.  (o7<>t, 
wholly;  x^vr/>«v,  spine.) 

730.  H.  pentacantSins  (Blooh)  Valll.  <&  BoQ.^SquirreUfish. 

Chiefly  bright  red,  with  shining  longitudinal  streaks ;  tins  not  black. 
Month  small,  the  maxillary  scarcely  reaching  middle  of  orbit.  Soft 
dorsal  as  high  as  the  body ;  ventrals  much  longer  than  pectorals,  reach- 
ing vent.  Head  3J  in  length ;  depth  3J.  Eye  about  2J  in  head.  D. 
XI,  15;  A.  IV,  10;  V.  I,  7;  Lat.  1.  50.  Vertebrae  11  -f  16.  CoBca  25. 
West  Indies ;  accidental  on  our  coast ;  once  taken  at  Newport,  R.  I. 
"  Its  bright  color  and  nervous  darting  motions  rendering  it  one  of  the 
most  conspicuous  denizens  of  the  rock-pools.  The  local  name  refers  to 
the  grunting  noise  uttered  by  them,  which  resembles  the  bark  of  a 
squirrel.'^    (Ooode,) 

(Bodianus  pentacanthus*  Bloch,  Ansl.  Fische,  iv,  40,  taf.  225 :  RoJooentrus  sogo  Bloch, 
Ausl.  Fischo,  iv,  61,  taf.  232;  Perca  rufa  Walbaura,  Artedi,  Pise.  1792,  351;  Holo- 
centrum  long^pinne  GUother,  i,  28;  Vaillant  &  Bocourt,  Miss.  Sci:  an  Mex.  144.) 

•  **  Opercula  sqaomosa.    Anteriora  5  spinis  jwne  horrida."    (Block,) 
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Family  LXXXIII  (a).— APHREDODERID^. 

{Tlie  Pirate  Perches.) 

Body  oblong,  elevated  at  the  base  of  the  dorsal,  compressed  behind, 
the  head  thick  and  depressed,  the  profile  concave.  Caudal  peduncle 
thick.  Mouth  moderate,  somewhat  oblique,  the  lower  jaw  projecting; 
maxillary  reaching  to  anterior  border  of  the  eye.  Teeth  in  villiform 
bands  on  jaws,  vomer,  palatines,  and  pterygoids.  Premaxillaries  not 
protractile;  maxillaries  small,  without  evident  supplemental  bone. 
Preopercle  and  preorbital  with  their  free  edges  sharply  serrate;  opercle 
with  a  spine.  Bones  of  skull  somewhat  cavernous.  Sides  of  the  head 
scaly.  Lower  pharyngeals  narrow,  separate,  with  villiform  teeth. 
Gill-membranes  slightly  joined  to  the  isthmus  anteriorly.  Gill-rakers 
tubercle-like,  dentate.  Pseudobranchise  obsolete.  Gills  4,  a  small  slit 
behind  the  fourth.  Branchiostegals  6.  Scales  moderate,  strongly 
ctenoid,  adherent.  Lateral  line  imperfect  or  wanting.  Vent  always  an- 
terior, its  po.dtion  varying  with  age,*  from  just  behind  the  ventral  fins 
in  the  young,  to  below  the  preopercle  in  the  adult.  Dorsal  fin  single, 
median,  high,  with  but  3  or  4  spines,  which  are  rapidly  graduated,  the 
first  being  very  short.  Anal  small,  with  2  slender  spines;  ventral  fins 
thoracic,  without  distinct  spine,  the  number  of  rays  usually  7;  caudal 
fin  rounded  behind.  Air-bladder  simple,  large,  adherent  to  the  walls 
of  the  abdomen.  Vertebrae  14  -f  15.  Pyloric  coBca  about  12.  A  single 
genus,  with  probably  but  one  species.    Confined  to  the  United  States. 

{Aphredoderido!  Gttnther,  i,  271.) 

940.— APHREDODEBUS  Le  Sueur. 
Pirate  Perclies. 

(Le  Sueur;  Cuv.  &  Val.  Hist.  Nat.  Poise,  ix,  445,  1833:  type  Aphredoderus  gibbosus  Le 
Sueur  = /Soo{op«i«  «ayaftif«  Gilliams.) 

Characters  of  the  genus  included  above.    {d^oSoq^  excrement;  ^//>iy, 

the  throat,  from  the  position  of  the  vent;  hence  more  correctly  Apho- 

doderus.) 

731*  A*  say^anns  (Gilliams)  DeKay. — Pirate  Perch, 

Color  dark  olive,  profusely  speckled  with  dark  points  which  often 
make  blackish  streaks  along  rows  of  scales;  two  blackish  bars  at  base 
of  caudal,  between  which  is  a  light  bar.    Head  3;  depth  3.    D.  Ill,  11 

*  This  singular  fact  was  first  noticed  by  Professor  S.  A.  Forties. 
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(lY,  10);  A.  II,  0;  V.  7;  B.  65  Lat.  1.  47-58.  L.  5  inches.  Sluggish 
streams  and  bayous  from  New  York  coastwise  to  Louisiana,  and  through- 
out the  Mississii)pi  Basin  in  lowlands  and  streams  with  alluvial  bot- 
tomiij  locally  abundant,  variable.  The  singular  variations  in  the  posi- 
tion of  the  vent  have  given  rise  to  several  nominal  species  and  a  nomi- 
nal genus. 

{Scolopsis  Baijanus  Gilliams,  Journ.  Acad.  Nat.  Sci.  Phila.  iv,  81:  Aphredoderus  glbbo- 
8tta  C.  &  V.  ix,  448:  Sternotremia  iaolepis  Nelson,  Bull.  Ills.  Nat.  Mus.  i,  39, 187C:  Aphro- 
(Icdints  coofcta|itf«  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877, 60:  Asternotremia  mesotrema 
Jordan,  Ball.  U.  S.  Nat.  Mus.  x,  r>2:  Apkododtrm  isolepia  Jordan,  Man.  Vort.  ed.  2,  24'J; 
GUnthijr,  i,  271.  For  dencription  of  variations  in  tbo  position  of  the  vent,  see  Jordau, 
Bull.  III.  Lab.  Nat.  Hist,  ii,  49,  1870.) 

Family  LXXXIII  (&).— ELASSOMATID^. 

{The  ElasBomes,) 

Body  oblong,  compressed,  covered  with  rather  large,  cycloid  scales. 
Mouth  small,  terminal,  the  lower  jaw  projecting  5  both  jaws  with  rather 
strong  conic  teeth  in  few  series;,  no  teeth  on  vomer  or  palatines;  upper 
jaw  very  protractile.  Bones  of  head  with  entire  edges.  Cheeks  and 
opercles  scaly.  Gill-membranes  broadly  united,  free  from  the  isthmus; 
gill-rakers  tubercle-like.  Lower  pharyngeals  narrow,  separate,  with 
sharp  teeth.  Branchiostegals  apparently  5.  Lateral  line  obsolete. 
Vent  normal.  Dorsal Hn  single,  small,  with  about  4  spines;  anal  with 
3  spines;  ventrals  thoracic  I,  5;  caudal  rounded.  Pseudobranchise 
none.  Vertebrae  24.  One  species  known,  a  very  singular  little  fish, 
one  of  the  smallest  known,  inhabiting  the  fresh  waters  of  the  United 
States ;  intermediate  between  the  Aphredoderidce  and  Centra  rchidce, 

241.— EliASSOMA  Jordan. 

(Jordan,  BuU.  U.  8.  Nat.  Mus.  x,  50,  1877  :  type  Elaasoma  ^rona to  Jordan.) 
Characters  of  the  genus  included  above.    {iXaffffouffxay  a  diminution.) 

7d2.  E.  zonatUEn  Jordan. 

Color  olive  green,  everywhere  finely  pnnctulate;  side«  with  about 
eleven  parallel  vertical  bands  of  dark  olive,  about  equal  in  width,  nar- 
rower than  the  eye ;  the  bands  about  as  wide  as  the  pale  interspaces ; 
a  conspicuous  roundish  black  spot,  nearly  as  large  as  the  eye,  on  the 
sides  just  above  the  axis  of  the  body,  under  the  beginning  of  the 
dorsal;  soft  fins  faintly  barred;  a  blackish  bar  at  base  of  caudal. 
Body  oblong,  compressed,  the  nape  rather  broad  and  depressed.  Hea<l 
narrowed  forward.    Eye  large,  3  in  head.    Mouth  small,  oblique,  the 
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maxillary  scarcely  reaching  pupil.  Teeth  in  jaws  stout,  conical,  slightly 
carved,  in  two  or  three  rows.  Head  3;  depth  3 J.  D.  IV,  10;  A.  Ill, 
5;  B.  5;  scales  42 +  19.  L.  1^  inches.  Smallest  of  our  spinons-rayed 
fishes,  inhabiting  sluggish  stieams  and  bayous,  Arom  South  Illinois  to 
Texas  and  Alabama. 

(Jordan,  Ball,  x,  U.  S.  Nat.  Mas.  50,  1877;  Jordan,  Man.  Vert.  ed.  2,248;  Jordan, 
BuU.  Ilia.  Lab.  Nat.  Hist,  ii,  47;  Hay.  Proc.  U.  S.  Nat.  Mns.  iii,  1880,  fiOO.) 

Family  LXXXIV.— CENTRARCHID^.* 

{The  Sun-fishes.) 

Percoid  fishes  with  the  body  more  or  less  shortened  and  compressed; 
the  regions  above  and  below  the  axis  of  the  body  nearly  equally  devel- 
oped, and  corresponding  to  each  other,  and  the  pseudobrauchiae  im* 
perfect.  HeM  compressed.  Mouth  terminal,  large  or  small.  Teeth 
in  villiform  bands,  the  outer  slightly  enlarged,  without  canines;  teeth 
present  on  premaxillaries,  lower  jaw,  and  vomer,  and  usually  on  pala- 
tines also,  sometimes  on  tongue,,  pterygoids,  and  hyoid.  Premaxilla- 
ries protractile;  maxillary  with  a  supplemental  bone,  which,  in  one 
genus,  is  sometimes  minute  or  o'.^solete.  Preopercle  entire  or  some- 
what serrate;  opercle  ending  in  two  flat  i)oints  or  prolonged  in  a  black 
flap  at  the  angle.  Pre>orbital  short  and  deep ;  first  suborbital  narrow, 
the  maxillary  not  slipping  under  its  edge.  Gills  4,  a  slit  behind  the 
fouith.  Pseudobranchi©  small,  almost  glandular,  nearly  or  quite  cov- 
ered by  skin.  Gill-membranes  separate,  free  from  the  isthmus.  Bran- 
chiostegals  G  or  rarely  7.  Gill-rakers  variously  formed,  armed  with 
small  teeth ;  lower  pharyngeal  bones  separate,  their  teeth  conic  or 
sometimes,  paved.  Cheeks  and  opercles  scaly.  Body  fully  scaled,  the 
scales  usually  not  strongly  ctenoid,  rarely  cycloid.  Lateral  line  present, 
usually  complete.  Dorsal  fins  confluent,  the  spines  C-13  in  number 
(usually  10),  deprcssible  in  a  shallow  groove;  anal  spines  3-9.  Intes- 
tinal canal  short.  Pyloric  coeca  6-10.  Vertebrae  about  30.  Goloration 
usually  brilliant,  chiefly  greenish.  Sexes  similar;  changes  with  age 
often  great.  Fresh- water  fishes  of  North  America;  genera  10;  species 
about  25,  forming  one  of  the  most  characteristic  features  of  our  fish 
fauna.  Many  of  the  species  build  nests,  which  they  defend  with  much 
courage.  All  are  carnivorous,  voracious,  and  gamy.  All  are  valued  as 
food  in  direct  proportion  to  the  size  which'  they  attain. 

*  Wo  are  iudcbtod  to  Mr.  Chas.  L.  McKay  for  the  results  of  his  stadies  of  this  family, 
iu  the  advance  of  tho  publication  of  a  monograph  of  tho  group. 
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This  is  a  very  natural  and  peculiar  group,  but  its  claim  to  recognition 
as  a  distinct  family  is  questionable,  as  the  only  character  of  importance 
which  separates  it  from  Serranidce  is  the  rudimentary  character  of  the 
pseudobranchice.  There  is  a  strong  analogical  resemblance  between 
the  CentrarchidcB  and  the  Cichlidce. 

(Percidasj  group  Grjfstina,  pt.  GUnther,  i,  256-261.) 

a.  Dorsal  fin  scarcely  larger  than  anal;  gill-rakers  very  long  and  slender. 
h,  Spmoas  dorsal  longer  than  soft  part,  the  spines  about  12;  anal  spines  usnally  8. 

Cbntrarchus,  242. 
hh.  Spinous  dorsal  shorter  than  soft  part,  the  spines  5^,  anal  spines  6. 

POMOXYS,  243. 
aa.  Dorsal  fin  much  larger  than  anal ;  gill-rakers  shorter. 

c  Body  comparatively  short  and  deep ;  dorsal  fin  not  deeply  divided. 
d.  Tongue  and  pterygoids  i^vith  teetli;  month  large, 
e.  Scales  ctenoid ;  candal  cmarp;inate. 
/.  Operculum  emarginato  behind;  anal  spines  5-7. 

g,  Branchiostegals  7 Archoplites,  244. 

gg,  Branchiostegals  6 Ambloplites,  245. 

ff.  Operculum  ending  in  a  black  convex  process  or  flap;  anal  spines  3. 

CttENOBRYTTUS,  246. 

ee.  Scales  cycloid;  candal  fin  convex Acantharchus,  247. 

d.  Tongue  and  pterygoids  toothless;  mouth  small. 

h.  Caudal  fin  convex ;  operculum  emarginate  behind. 
i.  Dorsal  fin  continuous;  dorsal  spines  normally  9;  anal  spines  3. 

Enneacanthus,  248. 
ii.  Dorsal  fin  angulated,  some  of  the  middle  spines  higher  than  the 

posterior  ones;  doi*<'al  spines  10;  anal  3 MESOOONisnus,  249. 

hh.  Caudal  fin  emarguiate ;  operculum  prolonged  behind  in  a  convex 

process  or  flap,  which  is  always  black Lepomis,  250. 

oe.  Body  elongate;  dorsal  fin  low,  deeply  emarginate;  mouth  large;  caudal  emar- 
ginate  MiCROPTERUS,  251. 

'    34l9«— CENTRARCHUS  Cuvier  &,  Valenciennes. 

(Cuvicr  &  Valenciennes,  Hist.  Nat.  Poiss.  iii,  62, 1829:  type  Ldbms  irideus  Lac^p^de.) 
Body  short  and  deep,  compressed.  Mouth  moderate,  the  lower  jaw 
the  longer^  maxillary  with  a  well-developed  supplemental  bone.  Teeth 
on  vomer  and  palatines.  Opercle  emarginate  behind,  Gill-rakers  seti- 
form,  very  long,  finely  dentate,  in  large  number  (20-30  of  the  large  ones). 
Fins  large  ^  the  dorsal  and  anal  fins  about  equal  in  extent,  the  soft  por- 
tion of  the  latter  hmgest  and  most  posterior,  the  two  fins  being  obliquely 
opi)osed;  dorsal  fin  with  the  spinous  part  longer  than  the  soft  part,  of 
about  12  spines,  which  are  not  rapidly  graduated;  anal  fin  with  about 
8  spines.  Scales  large,  not  strongly  ctenoid,  (zevr^ov,  spine;  apxnq^ 
anus,  from  the  development  of  the  anal  spines.) 

798.  C.  macropterus  (Lac.)  Jor. 

Boily  ovate,  strongly  compressed.  Head  small.  Mouth  moderate, 
very  oblique,  the  maxillary  reaching  pupil.    Preopercle  and  preorbital 
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finely  serrate  5  5  or  C  rows  of  scales  on  cheek.  Pins  high ;  ventral  spine 
reaching:  beyond  the  vent.  Mandible  about  half  the  length  of  the  head. 
Color  green,  with  series  of  dark-brown  spots  on  sides,  below  lateral  line, 
forming  interrupted  longitudinal  lines;  belly  yellowish;  a  dusky  oper- 
cular spot;  fins  with  reddish  or  brownish  markings;  the  dark  colors 
on  vertical  fins  forming  reticulations  around  paler  spots;  conspicuous 
ocellated  black  spot  usually  present  on  last  rays  of  dorsal  fin,  especially 
distinct  in  the  young,  disappearing  with  age.  Head  3J;  depth  2.  D. 
XI  or  XII,  12;  A.  YII  or  VIII,  15;  scales  5-44-14.  L.  6  inches. 
Korth  Carolina  to  South  Illinois  and  southward;  abundant  in  lowland 
streams. 

{Ldbrus  nuioropterue  Lac^pbde,  Hist.  Nat.  Poiss.  ill,  447,  1802;  Jordan,  BuU.  U.  S. 
Nat.  Mus.  X,  30:  Lahrus  irideus  Lac^p^de,  Hist.  Nat.  Poiss.  iv,  716,  1802:  CtntrarchmM 
irideus  Holbr.  Ichtb.  S.  C.  1850,  18:  Centrarchus  iiideus  Gttuther,  i,  257:  Centrarchua 
iiideiu  Jordan,  BuU.  U.  S.  Nat.  Mus.  x,  30.) 

948.— POmOXirS  Rafinesqne. 

Crappies. 

(Pomoxia  Rafinesqne,  Joum.  Acad.  Nat.  Sci.  Phila.  1,  417, 1818:  type  Pamoxis  annulari$ 
Rat) 

Body  more  or  less  elongate,  strongly  compressed,  the  snout  projecting. 
Mouth  large,  oblique ;  maxillary  broad,  with  a  well-developed  supple- 
mental bone. '  Teeth  on  vomer  and  palatines ;  few  or  none  on  tongue. 
Lower  pharyngeals  narrow,  with  sharp  teeth.  Gill-rakers  long  and 
slender,  numerous.  Opercle  emarginate;  preopercle  slightly  dentate. 
Scales  large,  moderately  ctenoid.  Fins  large,  the  anal  larger  than  the 
dorsal,  of  6  spines  and  about  17  rays ;  dorsal  with  OS  graduated  spines, 
the  spinous  dorsal  shorter  than  the  soft  part;  caudal  fin  emarginate. 
Branchiostegals  7.  (-cD/ia,  opercle ;  oCw?,  sharp;  the  opercle  ending  in 
two  flat  points  instead  of  an  "  ear-flap.") 

a.  Dorsal  spines  C.     (Pomoxys,) 

724.  P*  annularis  Raf. — Crappie;  Bachelor;  New  Light;  Camphelliie, 

Body  elongate.  Head  long,  the  profile  more  or  less  strongly  S-shajied, 
owing  to  the  projecting  snout,  depressed  occipital  region,  and  very 
prominent  thickened  ante-dorsal  area.  Mouth  very  wide,  the  maxillary 
reaching  past  the  pupil.  Scales  on  cheeks  in  4-5  rows.  Eye  large,  4 
in  head.  Color  silvery  olive,  mottled  with  dark  green,  the  dark  marks 
chiefly  on  the  upper  part  of  the  body  and  having  a  tendency  to  form 
narrow  vertical  bars;  dorsal  and  caudal  fins  marked  with  green;  anal 
fin  pale,  nearly  plain.  Fins  very  high,  but  lower  than  in  P.  ^aroides. 
Head  3 ;  depth  2J.    D.  VI,  15 ;  A.  VI,  18 ;  Lat.  1.  36-48.    L.  12  inches. 
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Variable.    Mississippi  Valley,  &C.5   abandant  southward,  chiefly  in 
sliig^sh  streams;  valued  as  a  food-fish. 

(Rafinesque,  Amer.  Monthly  Mag.  1818,41 ;  Raf.  Journ.  Acad.  Nat.  Sci.  Phila.  1818, 
417;  Raf.Icbth.  Oh.  1820,  33;  Jordan  &Copeland,  Proc.  Acad.  Nat.  Sci.  Phila.  1876: 
Fomoxffs  »{oreriu8f  hrevicaudOy  iHtermediu8f  fknd protacanthus  GiU,  Proc.  Acad.  Nat.  Sci. 
Phila.  1865,  64-66:  Ctntrarckus  Mtidus  GUnther,  i,257.) 

aa.  Dorsal  spines  7  or  8.    {HifperisHus*  Gill.) 

795*  P«  sparoides  (Lac.)Grd.~CaZioa  Bcus;  GraasBaaa;  Barflsh;  Strawberry  Base, 

Body  obloug,  elevated,  much  compressed.  Head  long,  its  profile  not 
strongly  S- shaped;  the  projection  of  the  snout  and  ante-dorsal  region 
and  the  depression  over  the  eye  being  less  marked  than  in  P.  annularis. 
Mouth  smaller  than  in  P.  annularis^  the  maxillary  reaching  about  to  the 
posterior  edge  of  pupil,  the  mandible  shorter  than  pectorals.  Scales  on 
cheeks  in  C  rows.  Fins  very  high ;  anal  higher  than  dorsal,  its  height 
4-5  times  in  length  of  body.  Color  silvery  olive,  mottled  with  clear 
olive-green,  the  dark  mottlings  gathered  in  irregular  small  bunches,  and 
covering  the  whole  body ;  vertical  fins  with  dark  olive  reticulations  sur- 
rounding pale  spots;  the  anal  marked  like  the  dorsal ;  a  dusky  opercular 
spot.  Head  3 ;  depth  2.  D.  VII  or  VIII,  15 ;  A.  VI,  17  or  18 ;  Lat.  1. 41. 
L.  12  inches.  Great  Lakes  and  Upper  Mississippi  Valley  to  New  Jersey, 
and  southward  to  Florida  and  Louisiana ;  chiefly  in  lowland  streams  and 
lakes;  a  handsome  fish,  valued  as  food. 

{Ldbrue  eparoides  Lacdp.  Hist.  Nat.  Poiss.  iii,  1802,  517;  and  iv,  717:  Cenirarchue 
eparoidee  C.  &  V.  iii,  8,  1829:  Centrarchue  h&pacanihae  C.  &  V.  vii,  458, 1831 :  Centrar- 
chue  hexaeanthue  Giinther,  i,  257:  Pamoxpe  h^acantkue  Holbrook,  Ichth.  8.  C.  29: 
Fomoxye  nigromaculatua  Jordan,  Man.  Vert.  ed.  2,  247,  and  Bull.  U.  S.  Nat.  Mus.  x,  37, 
based  on  Cantharue  nigromaculatus  Le  Sueur  MSS,,  noticed  by  C.  &  V.  iii,  8.) 

944.— ABCHOPIilTES  Gill. 
(GUI,  Proc.  Ac.  Nat.  Sci.  Phila.  1881, 165:  type  Centrarchae  intemtptue  Girard.) 

Body  oblong,  compressed,  the  back  elevated.  Mouth  large,  oblique, 
the  broad  maxillary  with  a  well  developed  supernumerary  bone.  Teeth 
on  jaws,  vomer,  palatines,  tongue,  and  pterygoids ;  lingual  teeth  in  two 
patches ;  pharyngeal  teeth  jwinted.  Gill-rakers  long  and  strong,  com- 
pressed, numerous,  about  20  in  number,  some  of  them  on  the  upper  por- 
tion of  the  arch.  Branchiostegals  7.  Operculum  emarginate,  the  lower 
point  much  the  larger,  striate,  the  ridges  terminating  in  small  spines; 
preopercle,  interopercle,  subopercle,  suborbital  and  preorbital  with  their 
inferior  edges  conspicuously  serrate ;  dentaries  and  preopercle  with  large 
muciferous  depressions  or  pits.    Dorsal  fin  with  about  13  spines;  anal 

•  Gill,  Amer.  Joum.  Sci.  Arts,  1834,  92 :  type  Centrarchue  hexaeanthue  C.  &  V.  (vnt^p^ 
high;  £<^rzoK,  sail.) 

Bull.  I^at.  Mus.  No.  16 30  ^  j 
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usually  with  7  spines.    Caudal  emarginate.    Scales  strongly  ctenoid. 
California.    (a/);^o<r,  anus  j  o:rAcnyc,  armed.) 

726.  A.  iiiterraptas  (Grd.)  GilL-Sacramento  Perch, 

Body  oblong-ovate,  compressed,  the  back  considerably  elevated  ante- 
riorly, depressed  over  the  eye,  the  snout  projecting  at  an  angle.  Mouth 
tenuinal,  very  large,  the  maxillary  very  broad,  extending  beyond  pupil. 
Eye  very  large,  4  to  5  in  head.  Scales  on  cheek  in  about  eight  series. 
Dorsal  spines  rather  low,  strong;  anal  spines  similar.  Pectoral  short, 
barely  reaching  anal.  Color  blackish  above,  sides  silvery,  with  about 
seven  vertical  blackish  bars,  irregular  in  form  and  position  and  more  or 
less  interrapted;  a  black  opercular  spot;  fins  nearly  plain.  Head  2§; 
depth  2J.  D.  XIII,  10;  A.  VII,  10;  scales  about  7-51-14.  L.  12  inches. 
Sacramento  and  San  Joaquin  rivers;  abundant;  the  only  fresh- water 
percoid  west  of  the  Eocky  Mountains. 

(Centrarchus  interruptus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  129:  AmbloplH^ 
interruptus  Girard,  U.  S.  Pac.  R.  B.  Snrv.  Fish.  10 :  Centrarchus  interrupts  GUnther, 
i,  257 :  Centrarchus  maculosa  A^res,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  1854,  8.) 

249.— AMBIiOPIilTi:®  Rafiuesqae. 

Rock  Bass. 

(Raflnesqae,  Ichth.  Oh.  1820,  33:  typeLepomis  ictheloides  'R&f.=Bodianusrupesiria  Raf.) 

Body  oblong,  moderately  elevated,  compressed.  Mouth  large,  the 
broad  maxillary  with  a  well-developed  supplemental  bone ;  lower  jaw 
projecting.  Teeth  on  vomer,  palatines,  tongue,  and  pterygoids ;  lingual 
teeth  in  a  single  patch ;  pharyngeal  teeth  sharp.  Branchiostegals  6. 
Opercle  ending  in  2  flat  points ;  preopercle  serrate  at  its  angle ;  other 
membrane  bones  chiefly  entire.  Gill-rakers  rather  long  and  strong, 
dentate,  less  than  10  in  number,  developed  only  on  the  lower  portion 
of  the  arch.  Scales  large,  somewhat  ctenoid.  Dorsal  fin  much  more 
developed  than  the  anal  fin,  with  10  to  11  rather  low  spines;  anal  spines 
normally  6.    Caudal  fin  emarginate.    (a/i^Ay^,  blunt;  JrAcriyc,  armed.) 

I'^l'.  A.  rupestrts  (Raf.)  Gill.— Common  Rock  Baas;  Red-Eye;  Goggle-Eife, 

Body  oblong,  moderately  compressed.  Head  large,  the  profile  little 
depressed  above  the  eye.  Mouth  large,  the  maxillary  extending  to 
opposite  posterior  part  of  pupiL  Eye  very  large,  3J  in  head.  Gill 
rakers  few,  about  10  developed.  Scales  on  cheeks  in  6  to 8  series;  pre- 
opercle serrate  near  its  angle.  Color  olive  green,  brassy-tinged,  with 
much  dark  mottling ;  the  young  irregularly  barred  and  blotched  with 
black,  the  adult  with  a  dark  spot  on  each  scale,  these  forming  inter- 
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rupted  black  stripes;  a  black  opercular  spot ;  dark  mottlings  on  the 
soft  dorsal,  anal,  and  caudal.  Head  2| ;  depth  2-2},  D.  XI,  10;  A. 
VI,  10;  scales  about  5-39-12.  CcBca  7.  Vert.  14+  18.  L.  12  inches. 
Vermont  to  Great  Lake  region  and  Manitoba,  south  to  Louisiana;  very 
abundant  west  ot  the  AUeghanies. 

(Bodianus  rapestris  Raf.  Am.  Monthly  Mag.  1817, 120:  Centrarchtis  teneus  C.  &>  V.  iii, 
84:  Centrarchus  ceneus  Giinther,  i,253;  JordaU}  Man.  Vert.  ed.  2,  237:  Ambloplite^oavU 
frons  Cope,  Joarn.  Acad.  Nat.  Soi.  Phlla.  1868, 217,  is  probably  a  young  specimen  of  this 
species.*) 

946.— CHJE:N0BB¥TTUS  GUI. 

War-mouths. 

( Calliurus  Ag.  not  of  Raf. ) 

(pill.  Amer.  Jomn.  Sci.  Arts,  1864,  92:  type  Ckilliurua  melanap$QT6.,  =  Pomotis  guJosut 
■  Cuv.  &  Val.) 

This  genus  has  the  general  form  and  dentition  of  Ambloplites  with  the 

convex  opercle,  10  dorsal  and  3  anal  spines  of  Lepomia.     Preopercle 

entire.    Branchiostegals  6.     Caudal  fin  einarginate.     Scales  weakly 

ctenoid.    (;^a«vfl>,  to  yawn  j  Bryttusy  i.  e.  Lepomis.) 

a.  Dorsal  bep^inning  above  the  opercnlar  spot. 

738.  €•  antistias  Ui^Ksky,— Goggle  Eye, 

Body  heavy,  deep  and  thick,  stouter  and  less  elongate  than  in  the 
next.  Head  deep.  Mouth  large,  the  maxillary  reaching  nearly  to  pos- 
terior margin  of  the  eye;  the  supplemental  bone  strong.  Scales  on 
cheeks  in  7  or  8  rows.  Opercular  flap  broad.  Eye  small,  4  J  in  head ;  pre- 
opercle and  mandible  with  large  mucous  pits.  Dorsal  beginning  directly 
over  the  opercular  spot,  which  is  above  base  of  pectoral ;  spines  of  dor- 
sal very  stout,  the  longest  as  long  as  from  snout  to  middle  of  eye.  Color 
in  life  dark  olive-green  above ;  sides  greenish  and  brassy,  with  blotches 
of  pale  blue  and  bright  coppery  red,  the  red  predominating ;  belly  bright 
brassy  yellow,  profusely  mottled  with  bright  red ;  lower  jaw  chiefly 
yellow ;  iris  bright  red ;  opercular  spot  as  large  as  eye,  black,  bordered 
with  copper  color;  3  or  4  wide  dark  red  bands  radiating  backwards 
from  eye  across  cheeks  and  opercles,  separated  by  narrow  pale  blue  inter- 

*A,oavifiron8  Cope. 

Physiognomy  more  of  CentrarchuB.  Mouth  large,  Tery  oblique,  the  maxillary 
reaching  beyond  the  middle  of  the  pupil ;  chin  prominent.  Oatline  of  cranium  con- 
cave. Eye  large,  3  in  head.  Scales  of  cheeks  very  few,  minute.  Mucous  cavities 
large.  Silvery,  dusted  with  dark  points;  scales  with  a  narrow  vertical  dark  shade 
at  base;  soft  fins  dusky;  a  small  black  opercular  spot.  Depth  2i.  D.  X,  12;  A. 
VI,  11;  scales  7-38-13.    Roanoke  Eiver,  Virginia.    (Cope.) 
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spaces;  upper  fins  chiefly  black,  mottled  with  orange  and  blue;  lower- 
fins  dusky ;  a  small  black  spot  on  last  rays  of  dorsal ;  color  in  spirits 
very  dark,  the  reddish  shades  becoming  black ;  young  with  vertical 
chains  of  spots.  Head  2%;  depth  2|.  D.  X,  10;  A.  Ill,  9;  scales 
6-40-12.  L.  10  inches.  Lake  Michigan  and  Upper  Mississippi  Valley; 
abundant. 

{GlossoplUes  melanopa  Jor.  Man.  Vert.  ed.  1, 1876,  223,  317:  ChcenolrjfttuB  gulo$u8  Jot- 
dan,  Man.  Vert.  ed.  2,  1878,  2:37 :  Chcenohryttus  guloaus  Jordan,  Ann.  Lyo.  Nat.  Hist. 
N.  Y.  1876,  359,  not  PomotUi  gulosus  C.  &  V. ;  McKay,  Proo.  U.  S.  Nat.  Mus,  16«1.) 

aa.  Dorsal  fin  beginning  behind  the  vertical  of  the  base  of  the  pectorals. 

799.  €•  gmlosas  (C.  &  V.)  JoT.—  War-mouih ;  Bed-eyed  Bream, 

Very  similar  to  the  preceding;  the  body  more  compressed  and  more* 
elongate,  the  profile  less  steep.  Scales  of  cheeks  larger,  in  aboUt  6-8 
rows.  Opercular  spot  smaller.  Eye  4^  in  head.  Dorsal  beginning 
behind  base  of  pectoral ;  pectoral  short,  barely  reaching  anal.  Color  in 
life  clear  olive-green  clouded  with  darker,  usually  without  red  or  blue; 
a  dusky  spot  on  each  scale  more  or  less  distinct ;  vertical  fins  mottled 
with  dusky ;  a  faint  spot  on  last  rays  of  dorsal  bordered  by  paler ;  3 
oblique  dusky  bars  radiating  from  eye;  belly  yellowish.  Head  2J; 
depth  2i.  D.  X,  9;  A.  111,8;  scales  6-43-11.  L.  9  inches.  Virginia 
to  Texas ;  abundant  only  southward.  Close  to  the  preceding,  but  dis- 
tinguishable by  the  posterior  insertion  of  the  dorsal. 

(Pamotis  gulosus  Cuv.  &  Val.  iii,  367, 1829 :  Centrarchus gulosuf  and  viridUC.  A>  V.  vii, 
4*.y7, 460, 1831 :  Centrarchus  guloaus  GUnther,  i,  258 :  CalUurus  floridensis  Holbrook,  Jonm. 
Acad.  Nat.  Sci.  Phila.  1855,  53 :  Bryltw  Jloridenais  Gilnther,  i,  260 :  LepomU  giltii  Cope, 
Joum.  Acad.  Nat.  Sci.  Phila.  1888,  225 :  ChcBnohryttus  viridis  Jordan,  Ann.  Lye.  Nat 
Hist.  N.  Y.  1876,  300:  Chamobryttus  tfiridia  Jordan,  Man.  Vert.  ed.  2,  238:  Calliwrus 
melanope  Girard,  U.  S.  Pac.  R.  R.  Snrv.  x,  11 :  Bryttus  melanope  Gilnther,  i,  260 :  Lc- 
pomis  charyhdis  Cope,  Joum.  Acad.  Nat.  Sci.  Phila.  1868,  24.) 

247.— ACAIVTHABCHUS  GiU. 
(Gill,  Amer.  Joam.  Sci.  Arts,  1834,  92:  type  Centrarchua pomotis  Balrd.) 

Body  oblong,  robust,  not  much  compressed  or  elevated.  Month  not 
very  large,  the  broad  maxillary  with  a  well  developed  supplemental 
bone  5  lower  jaw  projecting.  Teeth  on  vomer,  palatines,  pterygoids, 
and  tongue ;  lingual  teeth  in  a  single  patch ;  pharyngeal  teeth  sharp. 
Gill-rakers  few,  rather  long  and  strong.  Opercle  emarginate ;  preoper- 
cle  entire.  Scales  cycloid,  large.  Lateral  line  complete.  Dorsal  spines 
usually  11  'f  anal  spines  5 ;  caudal  fin  rounded  behind.  {axavOaj  spine ; 
apXovj  anus.) 
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78Q.  A*  pomotis  (Boird)  Gill.— Jfn^  Sun-JUh. 

Body  oblong,  moderately  compressed.  Snout  short  Mouth  wide, 
the  gape  shorty  the  maxillary  reaching  posterior  part  of  orbit.  Eye  not 
very  large,  3^  to  4  in  head.  Cheeks  with  about  5  rows  of  scales.  Dor-r 
sal  spines  low ;  the  longest  about  as  long  as  from  snout  to  middle  of 
pupil.  Color  very  dark  greenish ;  body  usually  with  five  rather  indis- 
tinct blackish  longitudinal  bands  along  the  sides ;  cheeks  with  dark 
bands,  which  run  nearly  parallel,  the  lowest  passing  across  the  maxillary 
around  the  front  part  of  the,  lower  jaw.  Fins  plain  dusky.  A  black 
opercular  spot  Head  2§ ;  depth  2.  D.  XI,  10;  A.  Y,  10;  scales  G-43-12. 
L.  4  inches.  Southern  New  York  to  South  Carolina,  in  sluggish  streams 
near  the  coast. 

(Centrardhua  pomoti9  Baird,  9th  Smithson.  Bep.  1854,  3^;  Jordan,  Man.  Vert.  ed. 
2,237:  Centraroktt8  pomotia,  GUnther,  i,  256.) 

948.— ENNEACANTHUS  GiU 

HemiopUtv$  Cope:  Copelandia  J oi^n.) 

(Gill,  Am.  Jonm.  Soi.  Arts.  1864,  92:  type  PomoHB  ohesus  Grd.) 

Body  rather  short  and  deep^  coippressed.  Mouth  small ;  the  supple- 
mental maxillary  bone  well  developed.  Teeth  on  vomer  and  palatines, 
none  on  the  tongue.  Opercle  ending  behind  in  two  flat  i)oints,  with  a 
dermal  border.  Preopercle  entire.  Scales  rather  large,  the  lateral 
line  sometimes  interrupted.  Dorsal  fin  continuous,  normally  with  9 
spines ;  anal  fin  smaller  than  the  dorsal,  with  3  spiues ;  caudal  fin  con- 
vex behind.  Branchiostegals  6.  Species  of  small  size  and  bright  color- 
ation. Abnormal  variations  in  the  number  of  dorsal  and  anal  spines 
have  given  rise  to  the  nominal  genera  Semioplites  and  Copelandia. 

(cvvea,  nine  ;  axavOa^  spiuc.) 

781.  E.  eriarctaas  (Jordan)  McKay. 

Body  rather  elongate,  the  profile  forming  a  nearly  uniform  curve. 
Eye  large,  3  in  head.  IViouth  moderate,  maxillary  reaching  slightly 
beyond  front  of  pupil;  its  supplemental  bone  well  developed.  Scales 
on  cheek  in  about  3  rows.  Soft  dorsal  high,  its  longest  rays  equal  to 
distance  from  snout  to  front  of  opercle ;  anal  fin  very  large,  with  strong 
spines.  Pectorals  reaching  beyond  anal  spines;  ventral  spines  reaching 
anal.  Lateral  line  incomplete.  Olivaceous;  vertical  fins  with  round 
(blue!)  spots.  Head2f ;  depth  24.  D.  X,  0;  A.  IV,  8;  scales  4-33-10. 
L.  3  inches.  Menomonee  Eiver,  Milwaukee,  Wisconsin;  but  one  speci- 
men preserved.    It  is  probably  an  Enneacanthtis  with  an  abnormal  in- 
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crease  in  the  number  of  spines.    Specimens  of  E.  Hmulans  with  the  same 
numbers  are  occasionally  found. 

{Copelandiaeriarcha  JoTiiAUf  Proc;  Ac.  Nat.  Sci.  Phila.  1877,  56;  McKay,  Proc  U.  SI 
Nat.  Mas.  1881.  j 

789.  E.  obesus  (Baird)  GiU. 

Body  oblong-ovate^  elliptical.  Scales  large,  little  crowded.  Dorsal 
spines  2^  in  head,  as  long  as  from  snout  to  posterior  margin  of  eye.  Anal 
flu  large;  ventral  spine  not  reaching  vent,  its  first  ray  not  reaching  the 
base  of  the  last  anal  spine;  caudal  fin  moderate,  about  as  long  as  from 
snout  to  middle  of  opercle ;  opercular  spot  rather  large,  more  than  half 
the  size  of  the  eye,  velvet  black,  bordered  with  purple.  Eye  3J  in  head ; 
cheeks  with  four  rows  of  scales.  Color  olivaceous,  with  6-8  well-defined 
dark  cross-bars ;  spots  on  body  and  fins  purplish  or  golden ;  cheek 
with  lines  and  spots ;  a  dark  bar  below  eye.  Head  2§;  depth  1|.  D. 
IX,  10 ;  A.  Ill,  10 ;  scales  4-32-10 ;  the  pores  developed  usually  on 
about  20  scales,  but  sometimes  on  nearly  all  of  them.  L.  3  inches. 
Massachusetts  to  Florida,  abundant  in  sluggish  streams  near  the  coast. 

(PomotU  oheaus  Baird,  9th  Smiths.  Kept.  1854,  324:  Brifttua  oheaus  Girard,  Proc.  Acad. 
Nat.  So.  Phila.  1859,  53;  Jordan,  Man.  Vert.  245:  Bryttua  fasciaiua  Holhrook,  Joum. 
Acad.  Nat.  8oi.  Phila.  1855,  51:  Bnjttua  fasoiatus  Gttnther,  i,  260;  Cope,  Proc.  Acad. 
Nat.  Sci.  Phila.  1«78,  65:  Fomoiis  guttatus  Morris,  Proc,  Acad.  Nat.  Sci.  Phila.  1859.) 

783.  E.  §:loriosas  (Holhr.)  Jor. 

Body  oval,  moderately  compressed,  the  profile  concAve  above  eye. 
Opercular  spot  scarcely  larger  than  pupil.  Caudal  about  as  long  as 
from  snout  to  anterior  margin  of  preopercle.  Color  olive-green,  yellow- 
ish below,  speckled  above  with  golden;  no  vertical  bands;  fins  rosy, 
with  golden  spots,  often  a  dusky  spot  at  base  of  caudal.  Head  2^; 
depth  li.  D.  IX,  11;  A.  Ill,  10.  L.  2^  inches.  Maryland  to  Florida, 
in  clear  sluggish  streams. 

{Bryitus  gloriosiu  Holhr.  Joara.  Acad.  Nat.  Sci.  Phila.  1855,  51:  Bryttus  glorio§u$ 
GUuther,  1,  260;  Uhler  &  Lugger,  Fishes  Maryland,  112.) 

784.  £•  slmalans  (Cope)  McKay. 

Body  comparatively  elongate.  Mouth  moderate,  very  oblique,  the 
maxillary  reaching  just  past  the  front  of  orbit  Dorsal  spines  medium; 
soft  rays  in  the  males  somewhat  elevated,  reaching  to  or  boyond  (var. 
pinniger)  the  base  of  the  caudal;  the  longest  soft  ray  as  long  as  from 
snout  to  front  of  opercle,  or  (var.  pinniger)  as  long  as  head;  fins  in 
females  all  lower;  pectoral  fin  reaching  nearly  to  middle  of  anal.  Eye 
34  in  head.  Lateral  line  usually,  but  not  always,  complete.  Color  .dark 
olive;  young  with  traces  of  vertical  darker  bars;  ear-flap  small,  with  a 


Digitized  by  VjOOQIC 


84.   CENTRARCniD^ — ^MESOGONISTIUS.  471 

blue  border,  and  a  pearly  spot  in  front;  a  dark  bar  about  width  of 
pupil  extending  obliquely  downwards  below  eye ;  sides  of  head,  whole 
body  and  vertical  fins,  in  the  males,  with  round  bright  blue  spots  ar- 
ranged in  irregular  rows,  these  spots  most  distinct  on  the  cheeks  and 
opercles  and  on  the  lower  part  of  the  sides;  females  duller,  with  larger 
and  fainter  spots  more  regular  in  position,  A  dark  bar  below  eye. 
Head  2^;  depth  2^.  D.  IX,  10;  A.  HI,  0  (occasionally  D.  X,  or  A.  IV, 
in  abnormal  specimens) ;  scales  3-30-9.  New  Jersey  to  Xorth  Carolina; 
abundant  near  the  coast. 

(HemioplUea  simulans  Cope,  Jodm.  Acad.  Nat.  Sci.  Phila.  1668,  218;  based  on  speci- 
men with  4  anal  spines:  Enneacanihua  margarotis  GiU  &  Jordan,  Ball.  U.  S.  Nat.  Mus. 
X,  28,  1878:  Enntacanthus  gutiaius  Cope,  Jonm.  Acad.  Nat.  Sci.  Phila.  1869,  219: 
Enneacanthm  pinniger  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  27,  1878,  a  southern  form,  dis- 
tinguished by  the  larger  size,  brighter  color,  and  larger  fins,  aU  doubtless  the  result 
of  more  favorable  surroundings.) 

949.— MESOGONISTIUS  GiU. 
Banded  Sun-fishes. 

(Gill,  Amer.  Joum.  Sci.  Arts,  1864,  92:  type  Pomotls  chcetodon  Baird.) 

Body  short  and  deep,  compressed.  Mouth  small.  Teeth  present  on 
vomer  and  palatines,  none  on  the  tongue;  supplemental  maxillary  bone 
small.  Gill  rakers  rather  strong,  dentate.  Opercle  ending  in  two  flat 
points,  with  a  dermal  border;  preopercle  entire.  Scales  large.  Dorsal 
with  ten  spines;  outline  of  the  fin  angulated,  the  middle  spines  being 
much  longer  than  some  of  the  posterior  ones;  anal  fin  much  smaller 
than  the  dorsal,  with  3  spines;  caudal  fin  posteriorly  rounded.  Size 
small,    {iitaoqj  middle;  r^mvia^  angle;  CxTTcwy  sail.) 

73(l.  M.  ctasetodon  (Baird)  GUl.—Black-handed  Sun-fish, 

Body  suborbicular,  compressed.  Head  moderate,  the  profile  nearly 
concurrent  with  the  dorsal  curve.  Mouth  very  small,  the  maxillary 
reaching  nearly  to  the  eye.  Eye  large,  3  in  head.  Cheeks  with  3-4 
rows  of  scales.  Fins  rather  large;  dorsal  fin  high  in  front,  the  middle 
portion  depressed.  Lateral  line  continuous.  Coloration  clouded  straw- 
color,  the  sides  with  ^^  conspicuous  but  rather  irregular  black  vertical 
bars,  the  first  through  the  eye,  the  second  in  front  of  pectorals,  inter- 
rupted on  the  operculum,  the  third  at  the  front  of  the  dorsal  covering 
the  membrane  of  the  first  three  spines,  and  forming  a  medial  black 
stripe  on  each  ventral  fin,  the  fourth  at  front  of  soft  dorsal,  the  fifth 
opposite  its  last  ray,  the  last  at  the  base  of  the  caudal;  black  oper- 
cular spot,  with  a  crescent-shaped  paler  centre.    Fins  mottled.    Head  3 ; 
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depth  1§.    D.  X,  10;  A.  Ill,  12;  scales  4-2^-10.     L,  3  inches.    Ifew 
Jersey  to  Maryland,  in  sluggish  streams.    A  handsome  little  fish. 

(PomotU  ohcBtodon  Baird,  Ninth  Smithsonian  Report,  1854,  324:  PowMtU  dhariodon 
GUnther,  1,  263;  Jordan,  Man.  Vert.  ed.  2,  245.) 

290.— liGPOMlS  Rafinisque. 
Sun-Jiahes, 

(Idhthelis,  Pamoiia  and  Apomoiia  Rafiuisqne:    Bryttua  Cnv.  &  Yal. :  XenoHa,  Xystrih 
plitea  and  Helioperca  Jordan :  Eupomotia  Gill  &,  Jordan. 

(Rafinesqae,  Journal  de  Physique,  1819,  402 :  type  Ldbrua  auritua  L.) 

Body  oblong  or  ovate,  more  or  less  compressed,  the  back  in  the 
adult  somewhat  elevated.  Mouth  moderate  or  small,  the  jaws  about 
equal;  maxillary  narrow,  the  supplemental  bone  small  or  reduced  to  a 
mere  rudiment  or  altogether  wanting.  Teeth  on  vomer,  and  usually  on 
palatines  ;*  none  on  tongue  or  pterygoids ;  lower  pharyngeals  narrow, 
the  teeth  conic  or  paved.  Gill-rakers  mostly  short;  preoperculum 
entire;  operculum  ending  behind  in  a  convex  flap,  black  in  color, 
which  in  some  specie>s  becomes  greatly  developed  with  age.  Branchios- 
tegals  6.  Scales  moderate.  Dorsal  fin  continuous,  with  ten  spines ; 
anal  with  three  spines;  caudal  fin  emarginate.  Coloration  brilliant, 
but  evanescent.  A  large  genus,  one  of  the  most  dilBftcult  in  our  fish 
fauna  in  which  to  distinguish  species.  The  form  of  body,  development 
of  ear-flap,  and  height  of  spines  vary  greatly  with  age.  The  number 
of  fin-rays  and  scales  are  essentially  the  same  in  all.  (Aettc?,  scale;  Trdijua, 
operculum,  a  character  supposed  to  distingnsh  the  genus  from  Sparw.) 

The  species  may  be  subdivided  as  follows: 

*  Lower  pharyngeals  narrow,  the  teeth  mostly  conic. 
a.  Pharyngeal  teeth  all,  or  nearly  all,  slender,  acnte. 
h.  Supplemental  maxillary  hone  weU  developed;  palatine  teeth  present;  gill- 
rakers  stiff  and  rather  long.    (Apomotia  Raf. ) .  cyanellua,  aymmeti'icuat  phenaz. 
hh.  Supplemental  maxillary  reduced  to  a  slight  rudiment. 
0,  Gill-rakersstiff,  not  Tery  short;  palatine  teeth  nsually  present.    (Lepomia,) 
d,  Gill-rakerscomparatively  long  and  slender;  ear-flap  short. 

ischyniSf  niaorochirua,  myataealia,  elongatua,  murinuaf  punctatua,  miniatua. 
dd,  Gill-rakers  short,  thickish ;  ear-flap  yer^'  long  and  narrow  in  the  adult. 

awritua, 
oc,  GiU-rakers  weak  and  flexihle,  very  short ;  no  palatine  teeth.  {Xenotia  Jordan. ) 

megaloiiay  marginatuaj  homhifrona, 
hbh.  Supplemental  maxillary  obsolete ;  gill-rakers  slender.    (Helioperca.) 

€,  Palatine  teeth  present humilU* 

ee.  Palatine  teeth  none ;  a  black  dorsal  patch pallidua, 

oa.  Pharyngeal  teeth  mostly  bluntly  conic.    {XyatropUtea  Jordan.) 

luiroaf  euryorua,  albulua, 

••  Lower  pharyngeals  broad,  with  the  teeth  paved,  nearly  spherical,  truncate  above. 

£upomoiia  Gill  &>  Jordan) nolaiua,  holbrookif  gibboaua,  lirua. 
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a.  Pliaryngeol  teeth  all  or  nearly  all  slender,  acute;  lower  pharyngeals  narrow,  the 
teeth  mostly  conic. 
h,  Sapplemental  maxillary  evident ;  palatine  teeth  present ;  gill-rakers  stiff  and 
rather  long.    {Apomoiia  *  Bafineeque.) 

786*  Ij*  cyanellus  Hskt— Bed-eye ;  Blue-spotted  Sun-fiah. 

Body  oblong,  rather  elongate,  becoming  short  and  deep  with  age ; 
moderately  compressed.  Head  lajrge,  with  projecting  snout.  Mouth 
rather  large,  the  maxillary  broad  and  flat,  with  a  small  supplemental 
bone,  reaching  nearly  to  the  middle  of  the  ^ye  5  lower  jaw  projecting. 
Dorsal  spines  quite  low,  the  highest  scarcely  longer  than  snout  (in  the 
adult,  longer  in  young).  Scales  small.  Opercular  spot  small,  less  than 
eye,  broadly  margined,  the  black  confined  to  the  bony  part  Pectoral 
short,  not  reaching  anal.  Color  variable,  the  prevailing  shade  green, 
with  a  strong  brassy  lustre  on  sides,  which  becomes  nearly  yellow  below ; 
each  scale  usually  with  a  sky-blue  spot  and  more  or  less  of  gilt  edging, 
giving  an  appearance  of  pale  lateral  streaks;  besides  these  marks,  dusky 
or  obscure  vertical  bars  are  often  present,  and  the  sides  are  sprinkled 
with  dark  dots ;  vertical  fins  marked  with  blue  or  green,  the  anal  usually 
edged  in  front  with  pale  orange;  usually  a  conspicuous  black  spot  on 
posterior  basis  of  dorsal  and  anal,  these  often  obsolete ;  iris  red ;  cheeks 
with  narrow  blue  stripes.  Scales  on  cheeks  in  8  rows.  Head  3 ;  depth 
2 J.  D.  X,  11;  A.  Ill,  9 ;  Lat.  1.  about  48  L.  7  inches.  Very  variable. 
Great  Lake  region  to  Mexico ;  very  abundant  south  westward ;  ascend- 
ing small  brooks. 

(Raf.  Journ.  de  Physique,  1819,  420 :  Icth^ilh  melanops  Raf.  Ichth.  Oh.  1820,  28 :  Cat- 
Uwrus  longuluSt  diaphanus,  farmoauSf  and  microps  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish, 
and  U.  S.  Mex.  Bonnd.  Surv.  Ichth.  1859:  Brjfttus  aignifer  Grd.  U.  S.  Pac.  R.  R.  Surv. 
Fish.  tiO :  Bryttus  longulua  Giinther,  1,  260 :  Lepomis  miorop8f  inineopaSj  and  melanops 
Cope,  Joum.  Acad.  Nat.  ScL  Phila.  1868  223, 224 :  ApomotU  cyanellus  Jordan,  Man. 
Vert.  E.  U.S.  ed.  2,239.) 

737.  li.  symmetricas  Forbes,  sp.  nov. 

Color  dark,  most  scales  with  a  vertical  dark  bar  at  base;  cheeks  mot- 
tled, not  striped ;  sides  with  about  10  vertical  bars,  widest  forward ; 
pectoral  fins  pale;  ventrals  dusky  in  the  male;  dorsal  fin  in  the  female 
with  a  dark  ocellated  spot  on  its  last  ray.  Body  short,  deep,  with  reg- 
ular outlines.  Mouth  moderate,  the  lower  jaw  longest,  the  maxillary 
reaching  the  front  of  the  pupil ;  supplemental  maxillary  present.  Pala- 
tine teeth  present ;  phar>  ngeal  teeth  rather  blunt.  Gill-rakers  stiff  and 
long.    Cheeks  with  7  rows  of  scales.    Opercular  angle  not  prolonged, 

*  Rafinesque,  Journ.  de  Physique,  etc.,  1819,  420 :  type  Lepomis  cynneUus  Raf. ;  a, 
primitive;  Jt&MCc,  operculam;.  ov^,  eax  =^TeUpomiB  Raf.  1820. 
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its  black  spot  higher  than  long,  shorter  than  eye  with  a  narrow  pale 
border.  Spinous  dorsal  rather  low,  two-thirds  height  of  soft,  the  long- 
est spine  as  long  as  from  snoat  tc  middle  of  eye ;  caudal  peduncle  short 
and  deep ;  caudal  slightly  emarginate ;  pectorals  and  ventrals  reaching 
vent.  Head  2^ ;  depth  IjJ.  Eye  a  little  longer  than  snout,  3%  in  head. 
D.  X,  10 ;  A.  Ill,  9  5  scales  6-34-14.  L.  2J  inches  (adult).  Types  15 
specimens,  in  Illinois  Laboratory  of  Natural  History  from  Illinois  Biver. 
{Forbes  MSS.) 

738.  li.  phenax  (Cope  <&  Jordan)  McKay^ 

Appearance  of  Lepamia  pallidus.  Body  rather  short  and  deep ;  snout 
short,  projecting,  forming  an  angle  over  the  eya  Mouth  moderate,  the 
lower  jaw  slightly  the  longer,  the  maxillary  reaching  middle  of  eye,  the 
supplemental  bone  strong.  Eye  moderate,  4  J  in  head.  Opercular  spot 
larger  than  eye.  Scales  on  cheek  in  7  rows.  Gill-rakers  very  long. 
Dorsal  spines  short  and  strong,  as  long  as  from  snout  to  middle  of  eye ; 
pectorals  long ;  soft  dorsal  high,  anal  higher.  Color  in  spirits  nearly 
plain  olive-green ;  no  black  spot  on  dorsal  or  anal.  Head  2^ ;  depth  2  j-. 
D.  X,  10  J  A.  Ill,  9;  scales  6-43-14.  L.  6  inches.  Beaseley's  Point, 
New  Jersey. 

{Apomotis  phenax  Co^e  &,  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  26,  1877;  McKay,  Proc. 
U.  S.  Nat.  Mus.  1881.) 

hb.  Supplemental  maxiUary  reduced  to  a  slight  rudiment. 

c.  Gill-rakers  stiff,  not  very  short;  palatine  teeth  usually  present.    {Lepomis,) 
d,  Gill-rakers  comparatively  long  and  slender;  ear-flap  short. 

739.  li.  ischyras  Jor.  &  Nelson. 

Aspect  of  L.  pallidus.     Body  elongated,  robust,  much  elevated. 

Mouth  wide,  the  maxillaries  reaching  middle  of  orbit.    Palatine  teeth 

present.    Occiput  prominent ;  top  of  head  flat  and  short,  forming  an 

angle  with  the  descending  profile.    Scales  on  cheeks  in  6  rows.    Fins 

high,  the  dorsal  spines  rather  low  and  very  strong,  the  lon{;est  as  long 

as  from  tip  of  snout  to  middle  of  orbit.    Opercular  flap  large,  with  a 

broad  pale  edge,  entirely  surrounding  the  black.    Eye  large,  smaller 

than  oi)ercular  spot,  4J  in  head.    Color  dusky,  mottled  with  orange  and 

blue ;  cheeks  with  wide  obscure  blue  bands ;  a  dusky  spot  on  dorsal 

aod  anal  behind;  belly,  and  lower  fins  coppery  yellow;  lower  jaw  and 

lower  parts  of  head  leaden  blue.    Head  2§ ;  depth,  2|.    D.  X,  12 ;  A. 

in,  10 ;  scales  5-46-14.    L.  7  inches.    Illinois  River. 

(lohthelis  aquilensia  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist,  i,  37  (not  PomoHs  aquilentis 
B.  &  G.) ;  Jordan  <&  Nelson,  BuU.  U.  S.  Nat.  Mus.  z,  25;  1877.) 
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740.  li.  ina^roclliims  Raf. 

Bright  steel-blue,  with  many  bronze  orange  spots,  which  cover  nearly 
the  whole  surface,  so  arranged  that  the  ground  color  forms  a  series  of 
vertical  chain-like  bars,  very  conspicuous  in  life;  vertical  fins  mottled 
with  bronze  and  usually  more  or  less  edged  with  pale  orange  5  sometimes 
a  faint  black  dorsal  spot;  no  distinct  blue  stripes  on  cheek,  but  the 
sides  of  the  head  shaded  with  purplish.  Opercular  flap  small,  black, 
margined  with  pale.  Body  rather  elongate,  the  head  somewhat  acute. 
Pectoral  fins  reaching  beyond  ventrals  to  anal.  Gill-rakers  rather  long 
and  slender,  strongly  toothed,  11  developed.  Supplemental  bone  minute. 
About  7  rows  of  scales  on  cheeks.  Head  3;  depth  2J.  D.  X,  12;  A. 
Ill,  10;  scales  about  6-42-15.  L.  5  inches.  Ohio  Valley;  a  small, 
handsome  species. 

(Raf.  Jonrn.  de  Physiqae  1819,  420;  Jordan,  Man.  Tort.  ed.  2,  239:  Leponm  nepheluM 
Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1868,  222.) 

741.  li.  mystacalis  Cope. 

Body  deep,  compressed.  Eye  large,  3J  in  head.  Dorsal  spines 
robust,  little  shorter  than  the  soft  rays;  paired  fins  long;  maxillary 
extending  somewhat  beyond  front  of  orbit;  four  rows  of  scales  on 
cheeks;  opercular  spot  short  without  border.  Gill-rakers  slender. 
Dusky,  sides  silvery,  with  irregular,  short,  dark  vertical  bars ;  a  pale 
band  from  mouth  across  preopercle,  a  dark  line  below  this,  then  a  silvery 
band;  lower  parts  and  most  of  vertical  fins  yellow.  Head  3§;  depth 
2.    D.  X,  12 ;  A.  Ill,  12;  scales  7-51-15.    East  Florida.    {Cape.) 

(Cope,  Proc.  Am.  Philos.  Soc.  18^7,  66.) 

742.  li.  elon^atus  (Holbr.)  GUI  &  Jor. 

Body  rather  elongate,  compressed.    Front  steep.    Caudal  peduncle 

long.    Maxillary  extending  to  front  of  eye.    Eye  large,  3J  in  head. 

Scales  on  cheek  in  6  rows.    Opercular  flap  moderate.    Fins  high,  the 

longest  dorsal  fin  as  long  as  snout  and  eye.    Dusky  above,  yellowish 

below,  with  faint  dark  vertical  bars  on  the  sides,  and  a  dark  blotch  on 

the  tail  behind  the  dorsal  fin;  cheeks  with  pale  bluish  lines;  fins  plain. 

Head  2§ ;  depth  2  J.    D.  X,  11 ;  A.  Ill,  9.    L.  4  inches.    South  Carolina 

to  Florida.    {Holbrook.) 

(Pomotis  elongatus  Holbr.  Joam.  Acad.  Nat.  Sci.  Phila.  1855,  47:  Pomoiia  elongaiuB 
GUnther,i,  2tt2:  1  Lepomis  ophthalmicus  Cope,  Joam.  Aead.  Nat.  Sci.  Phila.  1888,  224.) 

743.  li*  marinas  (Grd.)  McKay. 

Body  elongate,  somewhat  compressed,  the  form  precisely  as  in  L.  cyd- 
nellus.    Mouth  rather  large;  maxillary  about  reaching  front  of  eye; 
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teeth  on  vomer  and  front  of  palatines.  Gill-rakers  moderate,  9  or  10  de- 
veloped. Supplemental  maxillary  scarcely  appreciable.  Eye  eqnal  to 
interorbital  width.  Cheeks  with  7  rows  of  scales.  Spinous  dorsal  rather 
high,  the  longest  spine  aboat  as  long  as  from  tip  of  snout  to  pupil;  i>ec' 
torals  short,  scarcely  reaching  vent.  Scales  small,  reduced  on  breast. 
Dark  greenish;  a  black  spot  on  dorsal  as  in  L.  oyanellus.  Head  2| ; 
depth  3.    D.  X,  10 ;  A.  Ill,  9 ;  sc^es  7-42-15.    Texas. 

(CaUiurue  muHnua  Grd.  U.  8.  Pac.  R.  R.  Surv.  Fish.  1858,  18,  pi.  7,  fig.  1;  the  other 
specimens  e2camiQed  hy  Girard  belong  to  L.  ci/anellus :  Bryttua  murinus  GUnther,  i, 
260;  McKay,  Proc.  U.  8.  Nat.  Miis.  1881,88.) 

744.  Ij.  panctatas  (Cuv.  &.  Yal.)  Jot. 

Body  deep,  compressed,  the  profile  steep;  an  angle  above  the  eye. 
Mouth  moderate;  maxillary  reaching. past  anterior  margin  of  eye;  sup- 
plemental maxillary  present,  small.  Palatine  teeth  present.  Gill-rakers 
rather  long,  stiff,  and  strong.  Opercular  flap  small,  short,  and  deep, 
shorter  than  eye.  Eye  large,  4  in  head.  Scales  on  the  cheeks  in  7 
rows.  Dorsal  spines  high,  the  middle  ones  highest,  nearly  as  long  as 
snout  and  orbit.  Olivaceous,  with  numerous  small  deep  brown  spots, 
smaller  than  pin-heads,  resembling  fly-specks;  these  are  most  distinct 
on  the  lower  part  of  the  sides,  where  they  form  lines  along  the  rows  of 
scales,  and  on  the  opercles;  sometimes  they  cover  the  whole  body.  Fins 
plain  dusky.  Head  3;  depth  l^.  D.  X,  11;  A.  Ill,  10;  scales  G-40-13. 
L.  5  inches.  Streams  of  Florida;  a  handsome^  species,  known  at  sight 
by  the  peculiar  coloration. 

{Bryttus  punctatus  and  reticulatva  Cuv.  &  Val.  vii,  402 ;  Jordan,  Proc.  IT.  S.  Nat. 
Mu8.  ii,  224,  1879:  Lepomis  apiatus  Cope,  Proc.  Am.  Phil.  Soc.  Phila.  1877,  65;  Xfpt- 
opomus  apiatus  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  25,  1877.) 

749.  Ii.  miniatas  Jordan. 

Body  oblong  and  somewhat  regularly  ellipticaL  Mouth  rather  large. 
Opercular  flap  short  and  broad,  entirely  black.  Scales  of  cheek  in 
4  series.  Eye  large,  3^  in  head.  Gill-rakers  shortish,  but  stiff  and 
rough.  Palatine  teeth  present.  Dorsal  spines  rather  long,  a«  long  as 
from  snout  to  posterior  edge  of  pupil.  Pectorals  long.  Color  dark,  a 
scarlet  spot  on  each  scale,  forming  red  longitudinal  stripes;  a  dusky 
mark  on  each  side  of  each  red  spot;  belly  largely  orange  red;  fins  dark; 
no  dorsal  spot;  iris  red.  Head  2|;  depth  2^.  D.  X,  10;  A.  Ill,  9; 
scales  4-40-11.  L.  4  inches.  Alabama  to  Texas;  not  rare;  a  small, 
brightly  colored  species. 

(Jordan,  Bull.  U.  8.  Nat.  Miw.  x,  26,  1877.) 
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dd,  Qill-rakers  sliort,  thickish ;  ear  flap  in  the  adult  very  long  and  narrow. 
746.  li.  auritUS  (L.)  R^t.-^Long-earcd  Sun-fish, 

Body  elongate,  not  mach  elevated.  Snout  moderately  pronjitient. 
Mouth  rather  large,  oblique,  the  maxillary  reaching  past  front  of  eye. 
Cheeks  with  rather  small  scales,  in  about  7  rows.  Scales  of  breast  very 
small.  Palatine  teeth  few,  rather  large.  Gill-rakers  quite  short,  not 
much  longer  than  in  Lepomis  megalotis,  but  stiff  and  rough,  set  wide 
apart,  diminishing  in  size  from  the  angle  forwards.  Ox>ercular  flap 
very  long  (longer  in  the  adult  than  on  any  other  of  the  Sun-fishes 
except  Lepomis  megalotis)^  narrow,  usually  not  wider  than  the  eye.  In 
the  young  the  flap  is  variously  shorter,  but  always  narrow;  lower 
margin  of  flap  usually  pale.  Dorsal  spines  rather  low.  Color  olive; 
belly  largely  orange  red;  scales  on  the  sides  with  reddish  spots  on 
a  bluish  ground;  vertical  fins  chiefly  orange  or  yellowish;  head  with 
bluish  stripes,  especially  in  front  of  eye;  fins  becoming  dusky  in  spirits; 
no  dusky  blotch  on  last  rays  of  dorsal  and  anal.  Head  (without  flap) 
3  in  length;  depth  2 J.  D.  X,  11;  A.  Ill,  9;  Lat.  1.  47.  L.  8  inches. 
Maine  to  Louisiana;  abundant  in  all  streams  east  of  the  Alleghanies; 
the  typical  form,  above  described,  chiefly  northward. 

(Ldbrus  auritus  Linn.  Syst.  Nat.  ed.  x,  283,  1758 :  Lahrua  auritua  Linn.  Syst.  Nat.  ed. 
xii,  475,  1766:  Bryttus  unicolor  Ciiv.  &  Val.  vii,  464:  Pomotia  rubricauda  Storer,  Boat. 
Journ.  Nat.  Hist,  iv,  177:  Pomoiis  apjpendix  Storer,  Hist.  Fish.  Mass.  1867,  14.) 

Var.  soils  (Cuv.  &  Val.)  McKay. 

Similar  to  the  preceding,  except  that  the  scales  on  the  cheek  are 
larger,  in  5  or  6  rows;  the  scales  on  the  breast  are  not  very  small,  and 
there  is  usually  a  dusky  blotch  on  the  last  rays  of  the  dorsal.  Virginia 
to  Louisiana,  in  streams  coastwise;  abundant,  replacing  the  true  auritus 
in  the  streams  of  the  Southern  States. 

(Pomotis  aolis  Cuv.  &  Val.  vil,  468:  Ichthelie  rubricauda  Holbrook,  Ichtk.  S.  C.  1860, 
15;  McKay,  Proc.  U.  S.  Nat.  Mus.  iv,  89.) 

CO.  Gill-rakers  weak  and  flexible,  very  short ;  palatine  teeth  none.     ( Xenotis*  Jordan.) 

74 Y.  li.  megfalotis  (Kaf.)  Coye.— Long-eared  Sun-fish. 

Body  short  and  deep,  compressed,  the  back  very  strongly  arched;  the 

profile  very  steep,  usually  forming  an  angle  above  eye,  but  sometimes 

full  and  convex.    Mouth  small,  oblique,  the  prem axillary  rather  below 

the  eye,  the  maxillary  extending  to  opposite  middle  of  eye.    Scales  on 

cheek  rather  large,  in  about  5  rows.    Dorsal  spines  very  low,  not  much 

longer  than  the  snout.    Opercular  flap  in  the  adult  very  long  and  broad, 

with  a  broad  or  narrow  pale  blue  or  red  margin,  the  margin  sometimes 

•Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877, 76:  type  PamoHsfallax  B.  &  G.  (^eroi, 
wonderful;  ovi,  ear,) 
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very  broad,  sometimes  almost  wanting ;  the  flap  half  or  more  longer 
than  the  eye  in  the  adult,  much  shorter  in  the  young,  its  develop- 
ment subject  to  great  variation.  Brilliant  blue  and  orange;  the  back 
chiefly  blue;  the  belly  entirely  orange,  the  orange  on  the  sides  in  spots, 
the  blue  in  wavy  vertical  streaks;  lips  blue;  cheeks  orange,  with  bright- 
blue  stripes;  blue  stripes  before  eye;  iris  red;  soft  parts  of  vertical  tins 
with  the  rays  blue  and  the  membranes  orange;  ventrals  dusky.  Head 
without  flap,  3  in  length;  depth  1§-2J.  D.  X,  10;  A.  IIF,  8;  scales  5- 
38-14.  L.  6  inches.  Michigan  to  Minnesota^  South  Carolina,  and  Mex- 
ico; very  abundant  in  most  streams.  One  of  our  most  brightly-colored 
fishes.  Extremely  variable:  the  young  are  often  elliptical  in  form,  and 
the  size  at  which  the  characteristic  ear-flap  is  developed  varies  greatly 
with  different  individuals.  We  have  thus  far  failed  to  distinguish  any 
tangible  varieties.  Some  Southern  specimens  have  the  ear-flap  longer 
(fallax)}  some  Northern  ones  have  the  scales  rather  larger  {inscriptns)^ 
or  the  margin  of  the  ear-flap  broader  than  usual  (peltdsies)^  or  wanting 
altogether  (lythrochloris).  Some  Southern  specimens  (hreviceps)  have  a 
dusky  spot  on  the  last  rays  of  dorsal.  These  characters  gradually  dis- 
appear on  examination  of  a  large  series. 

( Ichthelis  meijalotis  Raf.  Ichth.  Oh.  18*20,29 :  Xevoiia  mefjalotis  Jonlan,  Man.  Vert.  ed.  2, 
24*2:  Ichthelis  aiirita  Raf.  Ich.  Oh.  1820, 29,  not  Lnbrua  auritue  L. :  Lepomis  auritua  Cope, 
Journ.  Acad.  Nat.  Sci.  Phila.  18(58,  220:  Xenoiis  lythrochloris  Jordan,  Bull,  U.  S.  Nat. 
Mus.  X,  40:  Pomotis  nitida  Kirtland,  Bost.  Journ.  Nat.  Hist,  iii,  472:  PomoHa  fallax 
Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  24 :  Pomoiia  fallax  Girard,  U.  S. 
Pac.  R.  R.  Surv.  Fish.  27:  Pamotia  rubricauda  GUnther,  i,  262:  Pomoth  breriorpa  B.  & 
G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390:  Pomoiia  popci  Girard,  U.  S.  Pac.  R.  R.  Surv, 
Fish.  X,  26:  Pomotis  aangninolenlua  Agass.  Amer.  Journ.  Sci.  Arts,  1654,  302:  XenoliaaoHa 
Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  22,  not  Pomotia  aolia  C.  &  V. :  PowoUa  oonrexifrona 
Baird  <fe  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  24 :  Xenoiia  aureolua  Jordan,  Bull. 
U.  S.  Nat.  Mas.  x,  41:  Pomotia  tnecj'ip/u*  Agassi z,  Amer.  Journ.  Sci.  Arts,  1854,  302: 
A'enotis  imcriptua  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  42:  Lepomia  pel  tastes  Cope,  Proc, 
Amer.  Phil.  Soc.  Phila.  1870,  454  j  McKay,  Proc.  U.  S.  Nat.  Mus.  iv,  89.) 

748.  Ij.marg:inatas(Holbr.)  McKay. 

Body  short  and  deep.  Snout  shorter  than  the  diameter  of  the  eye, 
the  maxillary  extending  to  the  orbit.  Paired  fins  rather  long.  Color 
olive,  with  darker  vertical  bars ;  head  and  body  with  numerous  bluish- 
green  spots;  opercular  appendix  bordered  with  green.  Head  3;  depth 
2.     D.  (IX)  X,  12;  A.  Ill,  lU.    Fiur  da.     (Holbrook.) 

(Pomotia  marginatua  Holbr.  Journ.  Acad.  Nut.  Sci.  Phila.  1855,  49:  Pomotia  margi- 
natna  Giinther,  i,  2G4.) 

749.  L.  bom  billons  (Agass.)  Jor. 

Body  rather  short  and  deep,  with  the  profile  very  steep  and  the  back 
very  much  arched,  the  greatest  depth  of  the  body  being  over   the 
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opercles;  opercular  flap  very  small,  unmargined.  Eye  large;  a  slight 
angle  in  front  of  the  eye.  Gill-rakers  unknown.  Mouth  moderate, 
placed  very  low;  the  premaxillaries  entirely  below  the  eye;  maxillary 
extending  back  to  the  middle  of  the  pupil.  Dorsal  spines  moderate, 
the  last  ones  somewhat  shortened.  Anal  fin  large;  jjectorals  and  ven- 
trals  reaching  anal.  Scales  of  cheek  in  5  rows.  Light  brown;  fins 
pale,  unspotted.  Scales  of  belly  and  sides  dotted  with  golden  orange. 
Head  2J;  depth  2 J.  D.  X,  — ;  A.  Ill,  — ;  scales  5-?-!!.  L.  4  inches. 
{Agassiz.)  Tennessee  River.  Known  to  us  from  the  original  descrip- 
tion and  from  a  tracing  of  a  drawing  received  from  Professor  Bliss. 
{Pomotiabomhifrana  Agassiz,  Amer.  Jonm.  8ci.  Arte,  1854,  303.) 

aaa.  Supplementary  maxiUary  obsolete ;  gill-rakers  slender,  rather  stiff.    (Helioperoa* 
Jordan.) 
d.  Palatine  teeth  present. 

750*  li*  fimmilis  (Grd.)  Cope. — Bed-spotted  Sunfish. 

Body  oblong.  Scales  large.  Spines  rather  high.  Profile  not  very 
steep.  Eye3J  in  head;  mucous  pores  on  head  very  large;  opercular 
flap  rather  long,  broad,  with  a  very  broad  red  margin  which  entirely 
surrounds  the  black.  Gill-rakers  rather  long,  blunt,  8-10,  well  de- 
veloped; cheeks  with  about  5  rows  of  scales.  Bluish,  with  conspicuous 
greenish  spots  and  mottlings  posteriorly ;  sides  with  many  conspicuous 
round  salmon-red  spots;  usually  a  faint  black  spot  on  last  rays  of 
dorsal;  belly  and  lower  fins  red.  Head  2^;  depth  2 J.  D.  X,  11;  A.  Ill, 
0;  scales  5-34-11.  L.  3  inches.  Kentucky  to  Kansas  and  Texas;  lo- 
cally abundant;  a  small,  highly-colored  species. 

{Bryttus  humilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  201;  Girard,  U.  S.  Pac. 
R.  R.  Snrv.  Fish.  1858,  21:  Lepomis  anagallinus  Cope,  Joum.  Acad.  Nat.  Sci.  Phila. 
18C8,  221:  Lepimis  anagallinua  Jordan,  Man.  Vert.  ed.  3,  240:  T  Bryttus  ociUaiusi  Cope, 
Proc.  Acad.  Nat.  Sci.  Phila.  1865,  83:  f  Lepomis  ovulatus  Cope,  Jouru.  Acad.  Nat.  Sci. 
Phila.  18H8,  221. 

dd.  Palatine  teeth  none ;  a  black  blotch  on  last  rays  of  dorsal. 

I'^l.  L.  pallidus  (Mitch.)  GiU  &  Jot,— Blue  Sunjish;  Copper-nosed  Bream;  DoU 
lardec. 

Body  comparatively  short  and  deep,  compressed ;  the  young  slender, 
the  adult  nearly  orbicular.    Caudal  peduncle  rather  slender.    Head  not 

*  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 355:  type  Ldbrus  pallidus  Milch.  {7}\iov, 
snn ;  Ttfpxrjj  perch.) 

tX.  oculaius  Cope. 

Similar  to  L.  humilis,  bnt  the  body  deeper,  the  candal  pednncle  and  fin  forming 
bnt  one-third  of  the  length.  Head  short;  opercnlar  flap  long,  with  a  black  spot  aa 
large  as  eye,  snrronnded  by  a  broad  pale  margin ;  body  without  red  spots.  Depth  2ir. 
Scales  5-32-11.    L.  3.    {Cope,)    Minnesota. 
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large,  the  projecting  snout  osnally  forming  an  angle  above  eye.  Mouth 
quite  small,  oblique,  the  jaws  about  equal,  the  maxillary  barely  reach- 
ing the  front  of  the  eye.  Five  rows  of  scales  on  cheeks.  Opercular 
flap  very  short  in  the  young ;  in  the  adult  rather  long  and  wide,  without 
pale  edge.  Gill-rakers  moderately  long,  nearly  terete,  bent  slightly 
downwards,  about  10  well  developed.  Dorsal  spines  strong  and  high, 
usually  longer  than  snout  and  eye.  Ventral  fins  reaching  anal ;  pectorals 
reaching  past  anal  spines.  Olive  green ;  adults  dark ;  young  more  or 
less  silvery,  with  a  purple  lustre  in  life;  sides  with  undulating,  often 
chain-like,  transverse  greenish  bars,  which  become  obsolete  in  the  adult; 
no  blue  stripes  on  cheeks ;  a  diffuse  black  blotch  at  base  of  posterior 
rays  of  dorsal  and  anal,  often  obscure  in  young;  no  red  on  fins;  very 
old  specimens  often  with  the  belly  coppery  red.  Head  3 ;  depth  2.  D. 
X,  11;  A.  Ill,  10;  Lat.  1.  44.  L.  8  inches.  Great  Lakes  to  Florida  and 
Mexico ;  very  abundant ;  one  of  our  most  widely  diffused  and  variable 
species. 

(Labfms  palladus  Mitchill,  TraDS.  Lit.  &  Phil.  Soc.  N.  Y.  1815, 407;  Jordan,  Man.  Vert. 
241:  Labru8  appendix  Mitohill,  Amer.  Month.  Mag.  247,  1K18  (not  Pomotls  appendix  of 
authors):  Pomotia  incisor  C.  &  V.  vii,  406:  Pomolis  incisor  GUnther,  i,  269 ;  Ichthclis  in- 
cisor Holbrooky  Ichth.  S.  C.  12 :  Pomotis  gihbosus  C.  &  V.  vii,  467 :  Pomotis  speciosuSj  and 
aqnilensis  B.  &  G.  Proc.  Acad.  Nat.  8oi.  Phlla.  1854, 24 :  Pomotis  spcciosus-GVintheTj  i,  26;i : 
Pomotis  luna  Grd.  U.  S.  Pac.  R.  R.  Snrv.  Fish,  x,  22 :  Lepomis  longispiniSf  megalotiSf  and 
ardesiacus  Cope,  Jonni.  Acad.  Nat.  8ci.  Phila.  1H68, 220, 222:  Lepomis  purpurascens  Cope, 
Proc.  Amer,  Phil.  Soc.  Phila.  1870,  453:  Pomotis  ohscurus'*  Agassiz,  Amer.  Jonrn.  Sci. 
Arts,  1854,  302:  Lepiopomus  obscurus  Jordan,  Ann.  Lye.  Nat.  Hist.  1876,  317,  a  deeply 
colored  variety,  from  the  Tennessee  Basiu  and  southward.) 

aa.  Pharyngeal  teeth  mostly  bluntly  conic,    {Xystroplitesi  Jordan.) 

759.  li.  taeros  (B.  <&  G.)  McKay. 

Appearance  of  Lepomis  paUidus.  Body  robnst,  deep ;  the  front  steep, 
the  projecting  snout  forming  a  considerable  angle  at  the  eye.  Caudal 
peduncle  rather  long.  Mouth  moderate.  Eye  large.  Scales  on  cheeks 
in  4  or  5  rows.  Opercular  flap  broad,  about  as  large  as  eye,  with  an 
orange  margin  below  and  behind.     Spines  strong  and  rather  high* 

*The  life  colors  of  ^^ Lepomis  obscurus"  are  aa  follows: 

Dark  green  above,  the  shoulders  and  front  of  back  with  distinct  greenish-black 
Bpots;  sides  with  wide  dark-green  bars;  chest  bright  coppery-red,  spotted  with  black- 
ish and  orange;  sides  of  belly  with  blackish  and  carmine ;  face,  lower  jaw,  and  lower 
piirts  of  head  of  a  peculiar  bright  leaden  bine;  cheeks  orange  and  lead-blue,  not 
striped;  opercular  spot  large,  all  black;  vertical  fins  dark  blue-green;  a  black  spot 
on  last  rays  of  dorsal  and  anal. 

t  Jordan  MSS.  Cope,  Proc.  Amer.  Philos.  Soc.  1877,  66:  type  XysiropHtes  gillU  Jor- 
dsm=Br!iiius  albultis  Grd.    (^vdrpoVf  a  scraper — gill-raker;  dnXtrrf^^  armed.) 
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Pectoral  flus  long.    Olivaceous,  plain  in  spirits;  belly  silvery;  cheeks 

not  striped;  usually  a  faint  spot  on  last  rays  of  dorsal,  and  sometimes 

of  anal  also.    Head  2f ;  depth  2.    D.  X,  12;  A.  Ill,  11;  scales  5-39-15. 

Texas;  one  specimen  known ;  distinguishable  from  L^omis  pallidum  only 

by  .the  blunt  teeth. 

{Pomotis  heros  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1854>25:  PomoiiB  hcro9 
Grd.  U.  S.  Alex.  Bound.  Surv.  Ichth.  6:  Xyatroplites  heros  Joraan,  Man.  Vert.  ed.  2, 
244.) 

7«I3.  l»»  enryoms  McKay. 

Body  very  robust,  compressed;  form  nearly  oval;  dorsal  outline 
more  convex  than  ventral;  profile  steep,  convex.  Mouth  oblique, 
small;  maxillary  reaching  front  of  eye.  Outer  teeth  stronger  than 
others;  teeth  on  front  of  palatines.  Lower  pharyngeals  with  the  rather 
long  posterior  spur  turned  up,  stoutish ;  the  inner  angle  rounded,  some- 
what obtuse.  Teeth  stout,  very  much  blunted,  not  close  set;  the  inner 
considerably  stronger  and  less  blunt  than  the  rest.  Gill  rakers  short; 
stout,  about  eight  in  number,  the  inner  surface  roughened.  Maxillary 
with  a  small  but  perfectly  distinct  supplemental  bone.  Eye  very  small, . 
considerably  less  than  length  of  snout.  Scales  on  cheeks  in  6-7  rows. 
Opercular  flap  nearly  as  long  as  snout,  surrounded  by  a  very  broad, 
paler,  membranous  margin;  scales  on  the  opercle  large,  in  6  rows. 
Dorsal  spines  low,  the  longest  as  long  as  from  snout  to  eye;  much 
lower  than  soft  rays.  Caudal  peduncle  and  fin  short  and  broad;  ven- 
trals  and  pectorals  short,  reaching  vent.  .  Scales  on  breast  larger  than 
those  on  cheeks.  Head  3|;  depth  2f  D.  X,  11;  A.  Ill,  10;  scales  6- 
43-14.  L.  6%  inches.  Lake  Huron ;  one  specimen  known. 
(McKay,  Proc.  U.  S.  Nat.  Miis.  1881,  89.) 

754.  L..  albulns  (Grd.)  McKay. 

Body  elongate,  rather  deep  mesially.  Caudal  peduncle  rather  elon- 
gate. Snout  projecting,  forming  an  angle  above  eye.  Mouth  wide, 
the  lower  jaw  projecting;  maxillary  reaching  just  past  front  of  pupil. 
Eye  as  long  as  opercular  flap,  4 J  in  head ;  flap  moderate,  broad,  with  a 
very  wide  pale  edge  below  and  behind.  Dorsal  spines  moderate,  as 
long  as  snout  and  half  of  orbit.  Five  rows  of  scales  on  cheek.  Lower 
pharyngeal  teeth  blunt,  almost  paved.  Light  olive,  uniform  in  spirits; . 
traces  of  dusky  mottlings  on  last  rays  of  dorsal  and  anal.  Head  2J^ 
depth  2.    D.  X,  10;  A.  Ill,  9;  scales  0-42-13.    L.  5  inches.    Florida  to 

Bull.  Nat.  Mus.  No.  IG 31 
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Texas;  not  common;  like  the  preceding  species,  Intermediate  between 

Lcpomis  proper  and  EupomoUs. 

iBrijUu8  alhulus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1857;  Girard,  U.  S.  Pac.  R.  R. 
8urv.  x»  19:  Bnjttas  albulua  GUnther,  i,  259:  Xystroplites  giUi  Jordan,  Bull.  U.  8.  Nat, 
Mne.  X,  24,  1877;  McKay,  PiX)c.  U.  8.  Nat  Mus.  1881,  89.) 

*"  Lower  pharyngeals  broad;  pharyngeal  teeth  paved,  subspherical  in  fonn,  trancate 
above.    {EupomoiU  Gill  &  Jordan.*) 

75«.  L..  holbr(M>kl  (Gov.  &  Val.)  McKay. 

Body  robust,  elevated,  the  snout  rather  produced.  Eye  large,  4  in 
head;  maxillary  reaching  front  of  orbit.  Dorsal  fin  high,  the  spines 
about  as  high  ajs  the  soft  rays;  pectoral  fins  very  long.  Cheeks  with  5 
rows  of  scales.  Gill-rakers  rather  long,  obtuse,  strongly  toothed.  Oper- 
cular flap  short,broad,  with  a  broad  orange  margin  below  and  behind. 
No  palatine  teeth;  pharyngeal  teeth  paved.  Dusky  olive,  silvery  be- 
low; throat  yellow;  fins  dark,  with  yellowish  rays;  no  black  dorsal  spot 
Head  3§;  depth  2^.  D.  X,  12;  A.  HI,  11.  L.  10  inches.  South  Caro- 
lina to  Florida;  abundant. 

{Pomotis  holhrooki  Cnv.  &  Val.  vii,  466,  1831:  Pcmotis  apecionu  Holbr.  Joum.  Acad. 
•  Nat.  Sci.  Phila.  1855,  48:  Pomotis  microlophits  Glinther,  i,  264:  ^  Xifstroplitea  lonffimanua 
Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1877,  66:  EupomoUs  holbrooki  Jordan,  Proc.  U.  S. 
Nat.  Mu8.  ii,  1879,  224.) 

766*  £••  notatus  (Agass.)  McKay. 

Bo<ly  robust,  elongate,  the  snout  projecting,  the  profile  scarcely  gib- 
bous. Mouth  rather  wide,  oblique,  reaching  the  front  of  eye.  Eye 
rather  large.  Opercular  flap  wide  and  rounded,  shorter  than  in  L.  gib- 
hosm^  with  a  rather  wide  pale  border  all  around.  Scales  very  large; 
4  rows  on  cheek.  Spines  rather  high  and  strong,  the  longest  dorsal 
spine  as  long  as  from  muzzle  past  middle  of  pupil.  Soft  fins  high. 
Gill-rakers  short  and  not  very  stiff.  Pharyngeal  teeth  paved.  Color 
.pale  olive,  mottled;  a  faint  dorsal  spot.  Head  3;  depth  2J;  D.  X,  11; 
A.  Ill,  11;  scales  4-35-13,    L.  8  inches.    Illinois  to  Alabama. 

(Pomotis  notatuB  Ag.  Amer.  Journ.  Sci.  Art«,  1854,  3U2:  Eupomotia  pallidus  Jordan, 
Bull.  U.  S.  Nat.  Mas.  x,  21,  1877;  not  PomoiU  pallidus  Agass.) 

"y^T*  1a.  ffflbbOSUS  (L.)  McKay. — Common  Sun-fish;  Bream;  Pumpkin-seed;  Sunny.  ' 

Body  short  and  deep,  compressed,  the  profile  steep,  convex;  usually 
an  angle  above  the  eye.  Head  rather  small.  Mouth  small,  oblique, 
the  maxillary  scarcely  reaching  the  front  of  the  eye.  Dorsal  spines 
rather  high,  as  long  as  eye  and  snout;  the  soft  rays  higher.    Pectorals 

*  Gill  &  Jordan,  Field  and  Forest,  1877,  ii,  190:  type  Spai^us  aureus  Walbanm  =  Perca 
gihbosa  L.    (ff,  Avcll;  ;ra>//a,  opcrcle;  ov^^  car.) 
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long.  Scales  large;  4  rows  on  clieek.  Pharyngeal  teeth  all  truncate, 
paved.  Color  greenish-olive  above,  shaded  with  bluish,  the  sides  spot- 
ted and  blotched  with  orange;  belly  orange-yellow;  cheeks  orange, 
with  blue  wavy  streaks;  lower  fins  orange,  upper  bluish  and  orange- 
spotted.  Opercular  flap  rather  small,  the  lower  posterior  part  always 
bright  scarlet,  a  mark  which  distinguishes  this  species  when  adult  at 
once  from  all  our  other  high-colored  sun-fishes.  Head  3^;  depth  2.  D. 
X,  11 ;  A.  Ill,  10;  Lat.  L  47.  L.  8  inches.  Great  Lake  region  to  Maine 
and  southward  to  Florida,  east  of  the  Alleghanies;  found  only  in  the 
northern  parts  of  the  Mississippi  Valley.  One  of  our  most  abundant 
and  familiar  fishes. 

{Perca  gihlxma  L.  Syst.  Nat.  ed.  xi,  293,  1760  (after  Peroa  fluviatUia  gibhoaa,  ventre 
luteoy  of  Catesby);  Spams  aureus  Walb.,  Art«di,  Pijc.  1792,  290  (after  <*Goldlisch" 
of  Schopff):  Pomotia  vulgaris  Cuv.  &  Val.  iii,  91,  1829:  Morone  ma^mkUa  Mitchill,  Re- 
port, in  part,  Fish.  N.  Y.  1H14,  18:  Pamotis  vulgaris  Holbr.  Ichth.  S.  Car.  8:  Pomotis 
vulgaris  Storer,  Fish.  Mass.  12:  Pomotis  auritus  Giinther,  i,  261:  Supomotis  aureus  Jor- 
dan, Man.  Vert.  241.) 

'75§.  li.  Urns  McKay. 

"This  species  resembles  P.  incisor  {L.pallidus)  in  the  outline  of  the 
body,  the  nature  and  coloration  of  the  scales,  and  in  the  size  and  form 
of  the  fins,  but  it  differs  greatly  from  it  by  its  large  mouth,  the  free 
extremity  of  the  upper  jaws  reaching  the  vertical  line  of  the  middle  of 
the  eye,  by  the  presence  of  teeth  upon  the  palate,  and  by  the  ventral 
fins  being  placed  immediately  under  the  pectorals.  The  black  oper- 
cular appendage,  which  is  very  short,  has  a  narrow  orange  border  be- 
hind; there  is  a  black  spot  at  the  base  of  the  posterior  rays  of  the 
dorsal;  both  dorsal  and  anal  are  marked  by  one  or  two  dark  strii)es; 
the  caudal  is  crossed  by  several  dotted  vertical  lines;  there  are  eight 
or  nine  dusky  bars  across  the  sides  between  the  head  and  tail.  This 
species  bears  the  same  relation  to  Pomotis  that  Fomox^is  bears  to  the 
true  Centrarchxis  in  the  size  of  the  mouth  arid  the  form  of  the  body, 
and  I  have  no  doubt  it  will  some  day  become  the  type  of  a  distinct 
genus.''  {Agassiz.)  Tennessee  River,  at  Huntsville,  Ala.  We  are 
informed  by  Professor  Bliss  that  the  types  of  this  species  have  the 
pharyngeals  paved. 

{Pomotis  pallidus  AgasBiz,  Amer.  Joum.  Sci.  Arts,  1854,  303,  not  Labrus  pallidus 
Mitch. ;  McKay,  Proc.  U.  S.  Nat.  Mus.  1881,  89.) 
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951.— miCBOPTEBUS  Lac^p^de. 

Black  Bass. 

(Huro  and  Grystes  Cuvier  and  Valenciennes:  Calliurus,  DioplUeSf  Lepomis,  etc.,  Rafin- 

esqne.) 

(Lac^pMe,  Hist.  Nat.  Poiss.  iv,  325,  1802:  type  Microptems  dolomieu  Lac.) 

Body  elongate-ovate,  compressed,  the  back  not  much  elevated.  Head 
oblong-conic.  Mouth  very  large,  oblique,  the  broad  maxillary  reaching 
nearly  to  or  beyond  the  posterior  margin  of  the  eye,  its  supplemental  bone 
well  developed.  Lower  jaw  prominent.  Teeth  on  jaws,  vomer,  and  pala- 
tines; usually  none  on  the  tongue.  Preopercle  entire;  operculum  end- 
ing in  two  flat  points,  without  cartilaginous  flap.  Branchiostegals  nor- 
mally 6.  Scales  rather  small,  weakly  ctenoid.  Lateral  line  continuous. 
Dorsal  fin  divided  by  a  deep  notch,  the  spines  low  and  rather  feeble,  10 
in  number;  anal  spines  3;  the  anal  fin  much  smaller  than  the  dorsal; 
caudal  fin  emarginate.  Size  large.  Two  species,  among  the  most  im- 
portant of  American  "  game-fishes."  (/nxpoq^  small ;  itrepov^  fin ;  the  dor- 
sal fin  in  the  typical  specimen  having  been  injured,  its  posterior  rays, 
detaclied  and  bitten  off  short,  were  taken  by  LaciSpMe  for  a  separate  fin.) 

a.  Month  very  large,  the  maxillary  in  the  adult  extending  beyond  the  orbit ;  scales 
rather  large,  65-70  in  the  lateral  line;  7-8  series  above  lateral  line. 

Y59«  HI*  salmoides  (Lac.)  Henshall. — Large-mouthed  Black  Bass;  Oswego  Bass; 
Green  Bass;  Bayou  Bass^ 

Body  ovate-fusiform,  becoming  deeper  with  age,  moderately  com- 
pressed. Head  largo.  Mouth  very  wide,  the  maxillary  in  the  adult 
reaching  beyond  the  eye;  in  the  young  shorter.  Scales  on  the  cheek 
in  about  10  rows;  scales  on  the  trunk  comparatively  large.  Lingual 
teeth  sometimes  present.  Dorsal  fin  very  deeply  notched.  Colora- 
tion of  the  young  dark-green  above;  sides  and  below  greenish-silvery; 
a  blackish  stripe  along  fhe  sides  from  opercle  to  the  middle  of  the 
caudal  fin;  three  dark  oblique  stripes  across  the  cheeks  and  opercles; 
below  and  above  the  lateral  band  some  dark  spots;  caudal  fin  pale  at 
base,  then  blackish,  whitish  at  tip;  belly  white.  As  the  fish  grows 
older  the  black  lateral  band  breaks  up  and  grows  fainter,  and  the  color 
becomes  more  and  more  of  a  uniform  pale  dull  green,  the  back  being 
darker;  a  dark  opercular  blotch  usually  present.  Head  3^;  depth  3. 
D.  X,  13;  A.  Ill,  11;  scales  8-68-16.  L.  1-2  feet.  Rivers  of  the 
United  States,  from  the  Great  Lakes  and  Red  River  of  the  North 
to  Florida  and  Texas;  evei^where  abundant,  preferring  lakes,  bayous. 
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and  slaggish  waters.  It  grows  to  a  larger  size  than  the  next  species, 
and  is  readily  distinguished  by  its  coloration  and  the  larger  mouth  and 
larger  scales.    Both  species  vary  much  with  different  waters. 

(Labrm  aalmcidea  Lac^p^de,  HiHt.  Nat.  Poiss.  iv,  716,  1802:  Lepamis  pallida  Rfef. 
Ichth.  Oh.  30,  1820;  JordaD,  Ann.  Lye.  Nat.  Hist,  xi,  314,  1877:  Cichla  floHdana  Le 
Sueur,  Journ.  Acad.  Nat.  Sci.  Phila.  1822,  280:  Euro  nigricans  C.  &  V.  ii,  124:  Euro 
nigricana  GUnther,  i,  255:  Micropterus  nigricans  Gill,  Proc.  Amcr.  Assoc.  Adv.  Sci.  1873, 
70  (and  of  most  late  writers):  DioplUes  nuecemds  Grd.  U.  S.  Mex.  Bound.  Ichth.  3; 
MicropUrus  aalmoidea  Henshall,  Book  of  the  Black  Bass,  1881,  110.) 

aa.  Mouth  smaller,  the  maxillary  in  the  adult  not  extending  beyond  orbit;  scales 
smaller,  72-75  in  the  lateral  line;  10-12  series  above  the  lateral  line. 

Y60*  M«  dolomleu  Jj&c.^SmaU-mouthed  Black  Bass, 

Body  ovate-fusiform,  becoming  deeper  with  age.  Head  large.  Mouth 
large,  but  smaller  than  in  M.  sahnoidesj  the  maxillary  ending  consider- 
ably in  front  of  the  hinder  margin  of  the  orbit.  Scales  on  the  cheek 
minute,  in  about  17  rows;  scales  on  the  trunk  comparatively  small. 
Dorsal  fin  deeply  notched,  but  less  so  than  in  M.  salmoidesj  the  ninth 
spine  being  about  half  as  long  as  the  longest,  and  not  much  shorter  than 
the  tenth.  Coloration  quite  variable,  the  young  dull  golden  green,  with 
bronze  lastre ;  darker  spots  along  the  sides,  which  tend  to  form  short 
vertical  bars,  but  never  a  dark  lateral  band;  3  bronze  bands  radiating 
from  eye  across  cheeks  and  opercles;  a  dusky  spot  on  point  of  opercu* 
lum;  belly  white;  caudal  fin  yellowish  at  base,  then  black,  with  white 
tips;  dorsal  with  bronze  spots,  its  edge  dusky.  In  some  waters  the  fin- 
markings  are  obsolete,  but  usually  they  are  very  conspicuous  in  the 
young.  •  Southern  specimens  usually  have  the  scales  of  the  lower  part 
of  the  sides  with  faint  dark  streaks;  adult  specimens  have  all  these 
marks  more  or  less  wholly  obliterated,  and  become  ultimately  of  a  uni- 
form dead- green,  without  silvery  lustre.  Head  3J;  depth  3J.  D.  X,  13; 
A.  ni,  10  or  11;  scales  11-74-17.  Bivers  of  the  TJnited  States,  from 
the  Great  Lake  region  to  South  Carolina  and  Arkansas;  abundant, 
frequienting  running  streams,  and  preferring  clear  and  cool  waters;  its 
southern  limit  is  bounded  by  the  presence  of  such  waters.  As  a  game 
fish  this  species  is  usually  more  highly  valued  than  its  congener.* 

(LacdpMe,  Hist.  Nat.  Poiss,  iv,  325,  1802;  Henshall,  Book  of  the  Black  Bass,  1S81, 
84:  Bodianus  achigan  Raf.  Amer.  Monthly  Mag.  &  Crit.  Rev.  ii,  120,  1817:  Gryntes 
aalnwides  C.  &  V.  iii,  54:  Grysies  salmonoidts  GUnther,  i,  252:  Microptems  salmoidea 
Gill,  Proc.  Amer.  Assoc.  Adv.  Sci.  1873,  07,  and  of  many  American  writers:  CalUurus 
punciulatus  Raf.  Ichth.  Oh.  26:  Grysies  fasciaius  Giinther,  i,  i£5ti:  Centrarchus  ohscurus 
GUnther,  i,  258.) 


•Both  this  species  and  the  preceding  are  popularly  known  in  the  Southern  States 
by  the  grossly  erroneous  name  of  "  Trout." 
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Family  LXXXV.— PERCID^. 

•  (The  Perches.) 

Body  more  or  less  elongate,  terete  or  compressed,  covered  more  or  less 
completely  with  rather  small,  ctenoid,  adherent  scales.  Lateral  line 
usually  present,  not  extending  on  the  caudal  fin.  Mouth  terminal  or 
inferior,  small  or  large,  the  premaxillaries  protractile  or  not;  maxillaries 
large  or  small,  without  distinct  supplemental  bone.  Jaws,  vomer,  and 
palatines  with  bands  of  teeth,  which  are  usually  villiform,  but  some- 
times mixed  with  canines;  occasionally  the  teeth  on  the  vomer  or  pala- 
tines are  absent.  Head  naked,  or  more  or  less  scaly ;  preopercle  entire 
or  serrate ;  opercles  usually  ending  in  a  flat  spine.  Branchiostegals  6 
or  7.  Gills  4,  a  slit  behind  the  fourth  ;  gill-membranes  free  or  connected, 
not  joined  to  the  isthmus ;  gill-rakers  slender,  toothed ;  pseudobranchi® 
small,  or  glandular  and  concealed,  or  altogether  wanting ;  lower  pharyn- 
geals separate,  with  sharp  teeth.  Fins  generally  large ;  two  dorsals, 
the  first  of  6  to  15  spines ;  anal  fin  with  one  or  two  spines  (three  in 
FerdchthySj  a  fresh- water  genus  from  Chili).  Ventrals  thoracic,  I,  5 ; 
pectorals  often  very  large ;  caudal  lunate,  truncate  or  rounded.  Anal 
papilla  -often  present.  Air  bladder  small  and  adherent,  often  entirely 
wanting.    Pyloric  coeca  few.    Yertebrae,  30  to  45. 

Genera  about  22 ;  species,  90  to  100 ;  inhabitants  of  the  fresh  waters 
of  cool  regions,  most  of  them  being  American  and  nearly  all  belonging 
to  the  fauna  of  the  United  States.  The  great  majority  of  the  species 
belong  to  the  sub-family  of  JEtheostomatincBj  the  Darters,  all  the  species 
of  which  group  are  American.  They  are  among  the  most  singular  and 
interesting  of  our  fishes.  They  difter  from  the  typical  Percincc  in  their 
small  size,  bright  colors,  and  large  fins,  and  m<jre  technically  in  the 
rudimentary  condition  of  the  pseudobranchiae  and  the  air  bladder,  both 
of  which  organs  are  usually  inappreciable.  The  preopercle  is  unarmed, 
and  the  number  of  branchiostegals  is  six.  An  anal  papilla  is  likewise 
developed,  as  in  the  GohiidcCj  to  which  group  the  Darters  bear  a  consid- 
erable superficial  resemblance,  which,  however,  indicates  no  real  affinity. 
The  relations  of  the  Darters  to  the  Perches  have  been  aptly  expressed 
by  Professor  S.  A.  Forbes: 

"Given  a  supply  of  certain  kinds  of  food  nearly  inaccessible  to  the 
ordinary  fish,  it  is  to  be  expected  that  some  fishes  would  become 
especially  fitted  for  its  utilization.    Thus  the  Ftheostomatince  as  a  group 
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are  explained  in  a  word  by  the  hypothesis  of  the  progressiva  adapta* 
tion  of  the  young  of  certain  Fercidce  to  »-peculiar  place  of  refuge  and  a 
I>eculiarly  situated  food  supply.  Perhaps  we  may  without  violence  call 
these  the  mountaineers  among  fishes.  Forced  from  the  populous  and 
fertile  valleys  of  the  river  beds  and  lake  bottoms,  they  have  taken 
refuge  from  their  enemies  in  the  rocky  highltnds,  where  the  free  waters 
play  in  ceaseless  torrents,  and  there  they  have  wrested  from  stubborn 
nature  a  meager  living.  Although  diminished  in  size  by  their  constant 
struggle  with  the  elements,  they  have  developed  an  activity  and  hardi- 
hood, a  vigor  of  life  and  a  glow  of  high  color  almost  unknown  among 
the  easier  livers  of  the  lower  lands.  •  •  •  Notwithstanding  their 
trivial  size,  they  do  not  seem  to  be  dwarfed  so  much  as  concentrated 
fishes.''    (Am.  Nat.  1880,  October,  pp.  697-702.) 

The  colors  of  the  UtheostomatiTice  are  usually  very  brilliant,  species  of 
FceeilichthySj  Nothonotus^  and  IXplesium  being  among  the  most  brilliantly 
colored  fishes  known;  the  sexual  differences  are  often  great,  the  females 
being  as  a  rule  dull  in  color  and  more  speckled  or  barred  than  the  males. 
Most  of  them  prefer  clear  running  water,  where  they  lie  on  the  bottom 
concealed  under  stones,  darting,  when  frightened  or  hungry,  with  great 
velocity,  for  a  short  distance,  by  a  powerful  movement  of  the  fan-shaped 
I)ectorals,  then  stopping  as  suddenly.  They  rarely  use  the  caudal  fin 
in  swimming,  and  they  are  seldom  seen  moving  or  floating  freely  in  the 
water  like  most  fishes.  When  at  rest,  they  support  themselves  on  their 
expanded  ventrals  and  anal  fin.  All  of  them  can  turn  the  head  from 
side  to  side,  and  they  frequently  lie  with  the  head  in  a  curved  position 
or  partly  on  one  side  of  the  body.  The  species  of  Ammocrypt^  and 
perhaps  some  of  the  others  prefer  a  sandy  bottom,  where,  by  a  sudden 
plunge,  the  fish  buries  itself  in  the  sand  and  remains  quiescent  for 
hours  at  a  time,  with  only  its  eyes  and  snout  visible.  The  others  lumk 
in  stony  places,  under  rocks  and  weeds.  Although  more  than  usually 
tenacious  of  vitality,  the  Darters,  from  their  bottom  life,  are  the  first 
to  be  disturbed  by  impurities  in  the  water.  All  the  Darters  are  car- 
nivorous, feeding  chiefly  on  the  larvae  of  Diptera^  and  in  their  way  vonv 
cious.  All  are  of  small  size;  the  largest  (Percina)  reaches  a  length  of  8 
inches,  while  the  smallest  (Microperca)  is  probably  the  smallest  spiny- 
rayed  fish  known,  barely  attaining  the  length  of  an  inch  and  a  half. 
They  are  of  too  small  size  to  be  used  for  food,  although,  accoixling  to 
Bafinesque,  "  they  are  good  to  eat,  filed.'' 

The  Percinware  represented  in  America  by  two  genera,  and  in  Europe 
by  the  same  two  and  three  others — Acerina^  Percarina,  and  Aapro — the 
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latter  bearing  a-  strong  external  resemblance  to  the  EtheostomaiinWj  and 

serving  as  a  connecting  link  between  them  and  the  more  typical  forms. 

{Pcrcidce  part,  Gtinther,  i,  58-78;  f^enera  Perctty  Lueioperca,  FiUoma,  Bohoaomay  Ace- 
rlnay  Ptrcarina,  Aapro,  PercichthySy  and  Pereilia.) 

*  Anal  spines  one  or  two. 

a.  Pseudobranchiffi  imperfect  or  wanting;  preopercle  entire;  branchiostegals  6.   (Ethe- 

oaiomatina:, ) 
b.  Premaxillaries  protractile. 

c.  Body  extremely  elongate,  subcylindrical,  translucent,  the  belly  at  least  naked; 
lateral  line  complete;  gill-membranes  broadly  united. 
d.  Anal  spine  single ;  anal  tin  nearly  as  large  as  second  dorsal. 

Ammocrypta,  252. 

dd.  Anal  spines  two;  anal  fin  small t Ida,  253. 

00.  Body  less  elongate,  opaque,  chiefly  scaled, 
e.  Anal  spine  obscure,  normally  single. 
/.  Lateral  line  complete,  or  wanting  on  a  few  scales  only . .  Boleosoma,  254. 

ff.  Lateral  line  incomplete Vaillantia,  255. 

ee.  Anal  spines  two,  the  first  commonly  the  longer. 

y.  Gill-membranes  more  or  less  broadly  uufied ;  belly  with  ordinary  scales. 

h.  Maxillary  bone  normal Ulocentra,  256. 

kh.  Maxillary  adnate  to  the  preorbital Diplesium,  257. 

gg.  Gill-tnembranes  scarcely  connected. 

i.  Belly  with  enlarged  caducons  plates Cottogabtbr,  258. 

ii.  Belly  without  enlarged  caducous  plates ImostoMa,  259. 

Ih,  Premaxillaries  not  protractile. 

j.  Lateral  line  complete. 

k.  Ventral  line  with  a  series  of  enlarged,  spinous,  caducous  scales 
or  (if  these  are  fallen)  a  naked  strip. 

I,  Mouth  small,  inferior,  beneath  a  pig-like  snout . .  Pkrcina,  260. 

II.  Mouth  larger,  the  snout  not  projecting  beyond  it. 

Alvordius,  261. 
Jck.  Ventral  line  without  caducous  scales, 
m.  Gill -membranes  scarcely  connected, 
n.  Anal  fin  larger  than  second  dorsal    HADitOPTERrs,  262. 
nn.  Anal  fin  smaller  than  second  dorsal .  -Nothonotus,  263. 
mm.  Gill-membranes  broadly  connected  ..  .Nanostoma,  264. 
jj.  Lateral  line  present,  incomplete. 

0.  GiU-membrancs  broadly  united Etheostoma,  265. 

00.  Gill-  membranes  separate  or  nearly  so. 

PCECILICHTHYS,  236. 

jjj.  Lateral  line  obsolete Microperca,  267. 

Ma.  Pseudobranchiffi  well  developed ;  preofiercle  serrate;  branchiostegals 7.    (  '  ircinfF,) 

_p.  Canine  teeth  none ;  body  oblong Pkrca,  2GH. 

pp.  Canine  teeth  in  jaws  and  palatines;  body  elongate. 

SXIZOSTEDIUM,  269. 
a5a.— AmmOCBYPTA  Jordan. 

Sand  Darters. 

(*  Pleurolepis  Agas3iz;  not  Pleurolepis  Egerton,  a  genus  of  extinct  Ganoids.) 

.    (Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  6,  1877:  type  Ammocrypia  beani  Jordan.) 

Body  slender  and  elongate,  sub-cylindrical;  pellucid  in  life.    Head 
*  Agassiz,  Bull.  Mus.  Comp.  Zoul.  i,  5,  1863:  type  Eiheosloma  pcllucidvm  Baird  M8S. 
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slender.  Mouth  rather  wide,  terminal,  horizontal,  the  lower  jaw  inr 
eluded;  premaxillaries  very  protractile;  teeth  on  the  vomer.  Scales 
thin,  ctenoid,  little  imbricated,  present  along  the  region  of  the  lateVal 
line  and  on  the  tail,  sometimes  wanting  on  the  back  or  belly ;  lateral  line 
complete.  Head  scaly  or  naked ;  no  ventral  plates ;  the  belly  naked* 
Gill-membranes  considerably  united,  forming  an  angle  at  their  junction. 
Dorsal  fins  moderate,  about  equal  to  the  anal  fin  and  to  each  other; 
dorsal  with  about  ten  spines ;  anal  spine  single,  weak.  Vertebrae  "2^ 
+  22  {A,  pellucida).  Darters  of  moderate  or  rather  large  size,  inhabi- 
ting the  sandy  bottoms  of  clear  streams,  where  they  bury  themselves 
entirely  excepting  the  eyes  and  snout.  Coloration  translucent,  with 
bright  reflections.  («/i/i«c,  sand;  z^w-ro^,  concealed.) 
a.  Cbeeks  and  opercles  naked;  body  imperfectly  scaled. 

7€1.  A.  beanl  Jordan. 

Body  greatly  elongated,  sub-cylindrical,  transparent.  Head  rather 
large,  heavier  than  in  A.  pellucida.  Mouth  rather  wide,  nearly  termi- 
nal ;  .the  upper  jaw  somewhat  the  longer ;  outer  teeth  strong,  hooked. 
Opercular  spine  obsolete.  Head  entirely  naked.  Body  nuked,  except 
the  caudal  peduncle,  which  is  sparsely  covered  with  thin,  imbedded 
scales,  and  a  series  of  rather  large  scales  along  the  sides,  on  which  the 
lateral  line  runs.  Dorsal  fins  high,  wide  apart,  about  equal  in  height  to 
the  anal  fin  and  to  each  other;  caudal  fin  emarginate.  Color  trans- 
lucent, without  bars  or  spots,  the  lateral,  line  shining-golden  in  life. 
Spinous  dorsal  with  a  large  black  spot  on  the  membrane  anteriorly, 
another  near  the  middle,  and  some  small  ones  behind;  other  fins  with 
their  membranes  dusted  with  dark  points.  Head  3J ;  depth  1\.  D.  X- 
10 ;  A.  1, 0 ;  Lat.  1. 65.    L.  2^  inches.    Louisiana  and  Mississippi. 

{Ammotryuta  heami  Jordan,  Bull.  U.  S.Nat.  Mus.  x,  5, 1877  :  Ammocrypta  (jelida  Hay,  • 
Proc.  U.  S.  Nat.  Mna.  1«80,  490 — apparently  the  young;  the  size  smaller  and  the  tins 
lower.) 

€M.  Cheeks  and  opercles  scaly. 

769.  A.  pellucida  (Baird)  J.  &  G.—Sand  Darter, 

Translucent;  scales  with  fine  black  dots;  a  series  of  small,  squarish 
olive  or  bluish  blotches  along  the  back  and  another  along  each  side; 
lateral  spots  connected  by  a  gilt  band.  Body  slender;  head  stout. 
Cheeks,  opercles,  and  temporal  region  scaled ;  the  scales  imbedded  and 
more  or  less  cycloid.  Neck  above  thinly  scaled  or  naked ;  scales  of  body 
not  very  rough,  those  along  lateral  line  and  caudal  peduncle  most 
closely  imbricated ;  belly  entirely  naked ;  opercle  ending  in  a  short,  flat 
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spine.    Maxillary  barely  reaching  to  opposite  the  large  eye;  eyes  high 

up,  separated  by  a  narrow,  grooved  space.    Pectorals  short,  reaching 

tip's  of  ventrals,  half  way  to  vent.    Head  4^;  depth  7.    D.  X-IO;  A. 

I,  8;  Lat.  1.  about  75,  about  6  series  of  scales  above  it.    L.  3  inches. 

Ohio  valley  and  northwestward ;  abounding  in  clear  sandy  streams ;  one 

of  the  most  interesting  of  our  fishes. 

(Etheo8loma  peVvcidum  Baird  MSS.:  Pleurolepis  pell uddus  Agasnz,  BaU.  Mns.  Comp. 
Zool.  i,  5,  1863:  Pleurolepis  pelluciduB  Vaillaut.  Recherches  snr  Etheostom.  in  Nouv. 
Archiv.  Mus.  1874, 138 :  Pleurolepia  pellucidus  Jonlan,  Man.  Vert.  e<L  2, 219 :  Pleurolepi$ 
pellucidua  Jordan  &  Copeland,  Amer.  Nat.  1877,  86.) 

Y63.  A.  asprella  Jordan. 

Head  long,  rather  slender.  Eyes  very  large,  high  up  and  very  close 
together.  Mouth  not  large,  sub-terminal,  horizontal.  Cheeks  and  oper- 
cles  with  pectinated  scales.  Opercular  spine  well  developed.  Squama- 
tion  much  more  complete  than  in  A.  pelluciclaj  the  scales  small  and 
quite  rough,  largest  posteriorly.  Throat  and  belly  naked,  the  space 
between  the  ventral  fins  scaled.  Back  of  neck  scaly.  Fins  large,  the 
dorsals  well  separated;  the  spinous  high,  highest  in  front;  second  dor- 
sal smaller, smaller  than  anal;  anal  spine  high,  flexible;  caudal  lunate. 
Coloration  clear  olivaceous,  sides  with  8  to  10  dark  squarish  blotches, 
quite  small  and  far  apart;  a  blackish  shade  forward  from  eye,  and  a 
dusky  shade  across  opercle.  Said  to  present  in  life  **  almost  all  the 
colors  of  the  rainbow.''  Head  4| ;  depth  8.  D.  IX-10;  A.  I,  8 ;  Lat  1. 
98,  ten  series  above  the  lateral  line.  L.  4  inches.  Illinois  to  Alabama, 
in  sandy  streams;  a  much  larger  and  rougher  species  than  the  prece^ling. 

{Pleurolepia  aaprellus  Jordan,  Bull.  Ills.  Lab.  Nat.  Hist.  2,  38,  1878:  Pleurolepis  08- 
prelim  Jordan,  Man.  Vert.  ed.  2,  404.) 

253.— lOA  Jordan  &  Brayton. 

(Jordan  &  Brayton,  Bull.  U.  8.  Nat.  Mus.  xii,  88, 1878:  type  PcecUichthya  vitreus  Cope.) 
This  genus  differs  from  Ammocrypta  chiefly  in  the  presence  of  two  well- 
developed  spines  in  the  anal  fin.  The  anal  fin  is  proportionately  smaller, 
and  the  scales  are  larger  and  rougher,  more  fully  covering  the  body. 
The  squamation  of  the  head  is  moie  complete  than  in  any  other  genus. 
Species  slender,  translucent  in  life,    (^o^,  an  arrow  or  dart.) 

Y64.  I.  Tltrca  (Cope)  J.  &,  B. 

Form  of  Ammocrypta.  Head  slender,  acuminate;  mouth  not  very 
small;  temporal  region  scaled;  cheeks  and  opercles  covered  with  large, 
imbricated,  very  roughly  ctenoid  scales,  these  scales  extending  forward 
to  the  maxillary  and  backward  to  edge  of  opercle  and  on  subopercle; 
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the  ifeeble  opercular  spine  is  almost  hidden  by  them.  Middle  and  lower 
part  of  the  sides  of  the  body  covered  with  large,  imbricated,  very  rough 
scales,  these  less  closely  set  below;  breast  naked;  behind  the  ventrals 
the  middle  line  of  the  belly  with  some  small  scales,  behind  which  is  a 
naked  space  bounded  by  small  imbedded  scales,  and  extending  as  far 
as  the  vent;  back  from  middle  of  first  dorsal  forward  naked,  posteriorly 
more  or  less  scaly.  Fins  low  and  small,  the  second  dorsal  larger  than 
the  first  or  the  anal;  tlie  spines  slender;  anal  spines  short;  pectoral 
fins  long  and  narrow.  Translucent,  with  small  dark  spots  on  back  and 
sides,  besides  finer  specklings ;  fins  plain.  Head  4J;  depth  7.  D.  VII 
to  IX-11  to  13;  A.  II,  6  to  8;  Lat.  1.  60.  L.  2  inches.  Neuse  Eiver, 
North  Carolina;  locally  abundant. 

(PcBcilichthys  viireus  Cope,  Proc.  Amer.  Philos.  Soc.  Phila.  1870,  263;  Jordan  &, 
Bray  ton,  Bidl.  U.  S.  Nat.  Mus.  xu,  82,  1878.) 

954.— BOLEOSOmA  DeKay. 

Tessellated  Darters, 

(Arlina  and  Estrella  Grd.) 

(DeKay,  New  York  Fauna  Fish.  1842,  20:  type  Boleosoma  teaaellatum  DeKaj=Etheo8' 
toma  olmetedi  Storer. ) 

Body  moderately  elongate,  fusiform,  not  translucent.  Head  small, 
narrowed  forwards,  the  profile  convex.  Mouth  small,  horizontal,  the 
lower  jaw  included;  premaxillaries  protractile.  Maxillary  not  adnate 
to  preorbital.  Vomerine  teeth  present.  Scales  large.  Lateral  hne  con- 
tinuous (rarely  wanting  on  two  or  three  scales).  Belly  with  ordinary 
scales.  Gill-membranes  narrowly  connected.  Dorsal  spines  7-10,  slen- 
der; soft  dorsal  much  larger  than  anal;  anal  normally  with  a  single, 
short,  slender  spine,  the  first  soft  ray  simple,  but  articulate.  Vertebrte 
{B,  nigrum)  17  +  20.  Coloration  olivaceous  and  speckled,  the  males 
blackish  in  spring.    Size  small.    (/5o;c<;,  a  dart;  <xQi/jia,  body.) 

a.  Dorsal  spines  normaUy  9. 

b.  Cheeks  scaly;  second  dorsal  with  13  or  14  rays olmstedi, 

hb.  Cheeks  and  breast  normaUy  naked  (occasionally  fully  scaled), 
c.  Body  fusiform,  with  slender  caudal  peduncle;  fins  moderate;  second  dorsal 

with  11  or  12  rays;  lateral  line  usually  not  quite  complete nignim. 

cc.  Body  robust,  compressed;  fins  very  high. 

d.  Second  dorsal  with  13  rays ;  lateral  line  with  about  40  scales effHlgens. 

dd.  Second  dorsal  with  10  rays ;  lateral  line  about  35 vexillare. 

aa.  Dorsal  spines?  (?) cesoptu. 
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a.  Dorsal  spines  normally  9. 

h.  Cheeks  scaly;  second  dorsal  with  13  or  14  rays. 

'94^5.  B.  olmstedi  (Storer)  Agassiz. 

Body  slender,  little  compressed,  with  long  caudal  i)eduncle.  Head 
slender,  rather  pointed.  Cheeks  and  opercles  scaly;  space  before  dor- 
sal naked;  breast  naked.  Fins  very  high,  pectorals  reaching  past  tips 
of  ventrals.  Coloration  olivaceous,  tessellated  above;  sides  with 
blotches  and  zigzag  markings;  fins  speckled  or  somewhat  barred; 
head  not  speckled,  dusky  in  males;  usually  a  black  stripe  forward  from 
the  eye  and  another  downward.  Head  4;  depth  5 J.  D.  IX-14;  A.  I, 
9;  Lat.  1.  50.  L.  3^  inches.  Great  Lakes  to  Georgia  and  Massachu- 
setts; the  commonest  eastern  species.  A  southern  form,  var.  macula- 
ticepsj  has  the  cheeks  scaly  above  only,  and  is  more  speckled ;  var.  atro- 
maculatumj  found  eastward,  has  the  breast  closely  scaled. 

( Etheostonia  olmstedi  Storer,  Bost.  Jonm.  Nat.  Hist.  1842,  61 :  Boleosoma  tessellatum 
DeKay,  Now  York  Fauna  Fish.  Il:i42,  *20 ;  Agassiz,  Lake  Superior,  299 ;  Giiuther,  i,  77; 
Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1HG8, 1213;  Vaillant,  1.  c.79:  Boleosoma  maculaticeps 
Cope,  Proc.  Amer.  Philos.  Soc.  1870,  269:  Eatrdla  atronianulaia  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.  18r»9,  66.)  • 

hh.  Cheeks  and  breast  (normally)  naked. 

d.  Body  fusiform,  with  slender  caudal  peduncle;  fins  moderate;  second  dorsal 
with  11  or  12  rays;  lateral  lino  usually  not  quite  complete. 

766*  B*  nigrmm  (Raf.)  Jor. — Johnvy  Darter, 

Body  fusiform,  slender.  Head  conical,  moderate,  the  snout  some- 
what decurved.  Mouth  small,  lower  jaw  included.  Cheeks  and  breast 
naked  (specimens  occasionally  found  with  these  regions  closely  scaly); 
opercles  scaly;  space  before  dorsal  mostly  scaled.  Fins  high,  but 
smaller  and  lower  than  in  the  other  species.  Coloration  pale  oliva- 
ceous; back  much  tessellated  with  brown;  sides  with  numerous  small 
W-shaped  blotches;  head  speclded  above,  mostly  black  in  the  males; 
a  bl.jck  line  forward  from  eye,  and  sometimes  a  line  downwanl  also; 
fins  barred ;  males  in  the  spring  blackish  anteriorly,  sometimes  almost 
entirely  black.  Tubes  of  the  lateral  line  obsolete  on  the  last  4  or  5 
scales.  Head  4;^;  depth  5.  D.  IX-12;  A.  I,  8;  scales  5-^1-9.  L.  2^ 
inches.  Ohio  Valley,  Great  Lake  region,  and  Upper  Mississippi;  very 
abundant  where  found.  It  perhaps  varies  into  B.  olmstedi^  but  may  be 
distinguished,  as  far  as  we  have  seen,  by  the  shorter  dorsal. 

{Ethcosioma  nigra  Raf.  Ichth.  Oh.  1820,  37:  Boleosoma  maculatum  AgassiZj  Lake  Su- 
perior, IbOO,  305:  Boleosoma  ftrci-ipiwwc  Cope,  Proc.  Amer.  Philos.  Soc.  1870,268;  Giln- 
ther,  i,  77 :  Boleosoma  mutatum  Vaillant,  1.  c.  88 :  t  Pacilichilrja  mcsanis  Cope,  Proc.  Acad. 
Nat.  Sci.  Phila.  1804,  232:  Boleoboma  maculatum  Jortlan,  Man.  Vert.  ed.  2,  224.) 
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dd.  Body  robust,  compressed ;  fins  very  high. 

e.  Second  dorsal  with  13  rays;  lateral  line  about  40. 

767.  B.  effaflgens  (Grd.)  Cope. 

Body  rather  slender  5  caudal  peduncle  not  contracted;  opercular  spines 

rudimental;  muzzle  abruptly  decurved.    Eye  3^  in  head.    Fins  very 

high ;  caudal  very  much  rounded ;  vent^ls  reaching  anal ;  pectorals 

still  longer.    Color  brown,  with  traces  of  nine  spots  on  the  side;  muzzle, 

chin,  and  spot  below  the  eye  black ;  fins  black,  the  second  dorsal  and 

caudal  with  white  specks.    Head  4^;  depth  6J.    D.  IX-13;  A.  II,  8; 

scales  5-40-6.    L.  2^  inches.    Maryland  to  North  Carolina.   (Cope.) 

(ArVna  effulffcnn  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1859,64;  Cope,  Proc.  Am. 
Philos.  Soc.  1870,  269.) 

ee.  Second  dorsal  with  10  rays;  lat.  1.  about  35. 
76§.  B.  Texillare  Jordan. 

Body  rather  short  imd  stout ;  caudal  peduncle  not  contracted ; 
opercular  spine  moderately  developed;  space  in  front  of  dorsal  fin 
naked;  muzzle  moderately  decurved;  eye  moderate.  Second  dorsal 
very  high,  higher  than  long;  pectorals  and  venlrals  long,  nearly  reach- 
ing anal.  Coloration  olivaceous,  the  sides  with  traces  of  vertical  bars; 
first  dorsal,  ventrals,  and  anal  black ;  second  dorsal  and  caudal  strongly 
barred  with  pale  in  fine  pattern;  head  black  in  the  male;  lateral  line 
complete.  Dead  4;  depth  4|.  D.  VIII-10;  A.  I,  7;  scales  4-35-6, 
L.  2i  inches.  Eappahanuock  Eiver,  Warrenton,  Va.;  a  single  speci- 
men known. 

(Jordan,  Proc.  U.  S.  Nat.  Mus.  1880,  237.) 
aa.  Dorsal  spines  7. 
769.  B.  BBSOpus  Cope. 

Body  stout,  the  back  rather  elevated;  the  caudal  peduncle  somewhat 
contracted;  muzzle  somewhat  decurved ;  mouth  terminal.  Dorsal  fins 
much  elevated.  Color  light  brown,  with  six  small  dark  dorsal  spots, 
and  ten  similar  smajl  spots  along  the  dorsal  line;  a  bar  around  muzzle 
and  one  below  eye.  D.  VII-14;  A.  10;  scales  5-47-8.  L.  2^  inches. 
Loyalsoc  Creek,  a  tributary  of  Allegheny  River.  {Cope.)  One  si)eci- 
men  known,  perhaps  an  accidental  variation. 

(Cope,  Proc.  Am.  Philos.  Soc.  Phila.  1H70,  270.) 

25.1.— VAII.I.ANTIA  Jordan. 
(Jordan,  Bull.  U.  S  Nat.  Mus.  xii,  89,  1878;  type  Bohosoma  camurum  Forbes.) 

This  genus  agrees  with  Boleoaoma  in  all  respects,  except  that  the 
lateral  line  is  incomplete,  usually  ceasing  near  the  middle  of  the  body. 
(To  L^on  Vaillant,  author  of  an  excellent  monograph  of  these  fishes.) 
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7*70.  T.  camiura  (Forbes)  Jor.  , 

Body  slender,  elongate,  with  long  caudal  peduncle.  Back  somewhat 
elevated.  Head  small,  rather  slender,  the  snout  shorter  than  eye, 
strongly  decurved.  Moiith  inferior,  horizontal,  small,  the  maxillary 
extending  to  the  middle  of  the  eye.  Gill-membranes  little  connected. 
Cheeks,  opercles,  and  breast  closely  covered  with  rather  large  scales; 
median  line  of  nexjk  naked;  opercular  spine  strong;  scales  moderate; 
lateral  line  quite  short,  nearly  straight,  reaching  to  the  middle  of  the 
spinous  dorsal,  developed  on  20  to  30  scales.  Fins  small,  the  dorsals 
well  apart;  first  dorsal  larger  than  the  second,  which  is  larger  than  the 
small  anal.  Coloration  as  in  Boleosoma,  olivaceous,  the  back  spotted 
and  tessellated ;  sides  with  about  ten  irregular  spots ;  a  dark  spot  on 
opercles.  Head  spotty  above;  a  black  line  across  the  muzzle;  no  bar 
below  eye;  dorsals  and  caudal  fin  finely  barred.  Head  4^;  depth  5J. 
D.  X-10;  A.  I,  8;  scales  5-56-10.    L.  2^  inches.    Eivers  of  Illinois, 

(Boleosoma  caiaura  Forbes,  Bull.  Ills.  Lab.  Nat.  Hist,  ii,  40,  1878.) 

'971.  T*-  clilorosoma  Hay. 

Body  slender,  compressed,  the  dorsal  region  much  arched.  Caudal 
peduncle  long  and  slender,  the  body  abruptly  contracted  at  the  vent. 
Head  small,  convex  in  profile.  Cheeks  and  opercles  scaled.  Breast 
scaled  or  naked.  Dorsals  separated  by  a  distance  equal  to  half  the  head, 
about  equal  to  each  other,  larger  than  the  anal.  Lateral  line  developed 
on  4  to  20  scales.  Greenish  yellow,  with  many  blotches  and  zigzag 
markings  of  brown;  a  row  of  about  10  of  these  blotches  along  each  side, 
most  distinct  on  caudal  i)eduncle;  abont  8  square  brown  dorsal  spots. 
Top  of  head,  opercular  si)ot,  and  subocular  spot,  black.  A  black  streak 
from  eye  to  snout.  Head  4J;  depth  5^.  D.  IX-11;  A.  I,  7  or  1, 8 ;  Lat. 
1.  50  to  GO.  L.  2  inches.  Eastern  Mississippi;  apparently  not  diflferent 
from  the  preceding. 

(Hay,  Proc.  U.  8  Nat.  Mus.  1880, 495.) 

256.— UI.OCENTRA  Jordan. 
(Jordan,  Man.  Vert.  E.  U.  S.  ed.  2,  223,  1878j  type  Arlina  atripinnie  Jor.) 

Body  moderately  elongate,  little  compressed.  Head  short,  thick,  with 
tumi<l  cheeks.  Mouth  small,  horizontal,  the  lower  jaw  included.  Pre- 
maxillaries  protractile,  little  movable;  maxillary  movable,  not  joined  to 
the  preorbital  except  at  its  root ;  vomerine  teeth  present,  small.  Gill- 
membranes  more  or  less  broadly  connected.  Scales  moderate.  Ko  ven- 
tral plates.    Lateral  line  complete  or  incomplete.    First  dorsal  with  12 
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spines ;  anal  smaller  than  second  dorsal,  with  two  well-developed  spines, 
the  first  the  longer.  Small  species,  rather  brightly  colored.  {ouXo<;j  com- 
plete ;  xe)fTpovj  spine  j  the  development  of  the  anal  spines  distinguishing 
it  from  Boleosoma.) 

a.  Lateral  line  incomplete. 

Wa.  U.  phlox  (Cope)  J.  &  G. 

Vermillion  red,  with  faint  small  brown  dorsal  spots;  a  series  of  similar 
blue  spots  along  the  lateral  line.  Spinous  dorsal  with  a  dark  blue  bor- 
der; second  dorsal  with  a  dark  shade;  caudal  cross-barred.  Body  rather 
stout.  Head  compressed.  Mouth  terminal,  the  premaxillaries  freely 
protractile ;  opercular  spine  strong.  Cheeks  and  opercles  naked.  Breast 
and  neck  scaleless  or  nearly  so.  Scales  rather  large,  the  belly  scaled 
like  the  sides.  Gill-membranes  not  described.  Lateral  line  straight, 
reaching  middle  of  second  dorsal.  Anal  fin  small,  other  fins  large.  D. 
X-12;  A.  II,  5;  scales  5-52-8.  L.  2  inches.  Trinity  River,  Texas.  (Cope.) 
(Boleosoma  phlox  Cope,  BuU.  U.  S.  Nat.  Mus.  xvii,  30,  1880.) 

779.  V.  stiirmna  Jordan.— ^Sp^Jt;. 

Body  slender,  formed  as  in  Boleosoma.  Head  narrow  and  thin,  the 
snout  somewhat  pointed,  obliquely  truncate  in  profile.  Mouth  narrow, 
horizontal,  subinferior,  its  cleft  nearly  reaching  eye;  premaxillaries  little 
protractile.  Lateral  line  extending  to  opposite  middle  of  second  dorsal. 
Scales  rather  large.  Opercles,  cheeks,  and  neck  scaly;  breast  naked. 
Gill-membranes  not  very  broadly  joined;  opercular  spine  sharp.  Fins 
rather  large;  caudal  emarginate.  Olivaceous,  tessellated  and  speckled 
above;. sides  with  about  8  W  shaped  dark  green  blotches  below  the  lat- 
eral line  and  various  duller  ones  above;  upper  parts  in  the  larger  speci- 
mens sprinkled  with  small  orange  spots,  which  are  more  conspicuous 
after  death,  when  the  green  has  faded.  Fins*  mottled ;  spinous  dorsal 
with  a  band  of  orange-red  above,  and  one  or  two  narrow  dark  ones  below 
it.  A  dark  stripe  forward  and  another  downward  from  eye.  Head  4^ ; 
depth  5.  D.  X-12 ;  A.  II,  7 ;  scales  5-46-7.  L.  2J  inches.  Georgia  to 
Louisiana;  nither  common  in  the  ponds  and  streams  of  the  hill  country. 

{Boleosoma siiffmcBum  Jordao,  Anu.  Lye.  Nat.  Hist.  N.  Y.  1876,  311.) 

aa»  Lateral  line  complete. 

7Y4.  U.  atripinnis  Jordan. 

Body  rather  short,  somewhat  compressed  behind.  Head  extremely 
short  and  deep,  the  snout  very  short  and  abruptly  rounded,  as  in  Dip- 
lesium.    Eye  large.    Mouth  small,  with  equal  jaws.    Cheeks  and  oper- 
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cles  scaly ;  the  cheek  scales  small  and  closely  set ;  a  triangnlar  series 
of  scales  ou  temporal  region;  throat  smooth;  neck  above  closely 
sealy ;  belly  closely  scaled.  Fins  large ;  spinous  dorsal  high,  the 
second  still  higher,  bat  smaller  than  the  first,  its  base  about  equal  to 
the  length  of  the  head;  dorsal  fins  contiguous,  slightly  connected. 
Color  olivaceous ;  head  above  entirely  black ;  back  with  8  dark  cross- 
bars ;  about  11  bar-like  blotches,  somewhat  indistinct,  arranged  along 
the  lateral  line;  fins  chiefly  black;  membranes  of  the  second  dorsal 
and  ventral  fins  entirely  black,  that  of  the  spinous  dorsal  with  a  broad 
black  horizontal  bar  at  base,  above  which  are  numerous  distinct  black 
oblique  streaks ;  anal  with  a  broad  black  bar ;  caudal  and  pectoral  fins 
largely  dusky.  Females  and  young  probably  paler.  Head  ^ ;  depth 
4J.  D.  XII-10;  A.  II,  7;  Lat  1.  (not  counted).  L.  2^  inches.  Cum- 
berland River;  but  one  specimen  known. 

(Arlina  atripinnis  Jordan,  Ball.  U.  S.  Nat.  Mus.  1877,  10;  Jordan,  Man.  Vert.  ed. 
2,  223.) 

775.  U.  simotera  (Cope)  Jordan. 

Boily  short  and  rather  deep.  Head  small ;  the  snout  very  obtuse,  as 
blunt  as  in  Diplesium.  Cheeks,  opercles,  and  breast  scaly.  Dorsal  fins 
well  separated.  Back  and  sides  each  with  a  series  of  quadrate  blackish- 
green  blotches;  belly  saffron-color;  upper  parts  sprinkled  with  red 
spots  ;  first  dorsal  margined  with  orange-red;  a  row  of  oval  red  spots 
across  the  middle  of  the  fin  ;  second  dorsal  with  the  membrane  chiefly 
blood-red;  a  black  spot  on  occiput  and  opercle;  a  dark  stripe  downward 
and  one  forward  from  eye;  caudal  fin  brown,  barreil.  Head  5;  depth 
4.  D.  X-11 ;  A.  II,  7  ;  scales  10-52-12.  L.  3  inches.  Headwaters  of 
the  Tennessee  and  Cumberland  rivers;  an  elegant  and  peculiar  species, 
carrying  to  an  extreme  the  gobioid  appearance  of  these  fishes. 

( Hifosfoma  Himotei'nm  Cope,  Joum.  Acad.  Nat.  Sci.  Phila.  18B8, 215:  Hifostomaaimoterum 
Vaillant  Recherches,  100:  Dipleaium  aimoterum  Jordan,  Man.  Vert.  ed.  2,  223.) 

957.~DIPI.i:SIlJM  Raanesqne. 

{HyoBtoma  Agassiz.) 

(Diplesion  Raftnesque,  Ichth.  Oh.  l<:^20,  37;  type  Etheoatoma  blcnnioidta  Raf.) 

Body  elongate,  snbterete.  Head  very  short  and  blunt,  with  tumid 
cheeks;  the  profile  very  convex.  Mouth  small,  inferior,  hon^ontal.  Pre- 
maxillaries  protractile,  little  movable,  joined  to  the  forehead  mesiaJly 
by  a  slight  frenum ;  maxillary  not  protractile,  adnate  for  most  of  its 
length  to  the  fleshy  skin  of  thepreorbital;  lower  jaw  very  short;  teeth 
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in  jaws  strong ;  no  teeth  on  vomer  or  palatines.  Gill-membranes  broadly 
connected.  Seizes  moderate,  rongb.  Lateral  line  complete ;  no  enlarged 
ventral  plates.  Dorsal  fins  large,  tbe  spinous  dorsal  longer  and  lower 
tban  the  second,  of  about  13  spines;  anal  smaller  than  second  dorsal 
with  2  strong  spines.  Vertebrae  {D.  blenniaides)  19  +22.  Col<M'ation 
largely  green,    (^t?,  two ;  TzXitrtovy  near ;  dorsal  fln  nearly  divided  in  two.) 

TT6*  D.  blemiiokles  (Raf.)  JoT.—Green-Hded  Borier. 

Body  stout,  elongate,  little  compressed )  profile  very  convex  Eyes 
large,  high  up  and  close  together;  a  longitudinal  furrow  between  the 
eyes.  Mouth  dmall,  horizontal,  quite  inferior;  upper  jaw  concealed  in  a 
furrow  under  the  snout.  Scales  moderate;  those  on  the  belly  large,  not 
caducous;  cheeks  with  fine  scales;  opercles  with  large  ones ;  neck  scaly; 
chest  naked.  Anal  papilla  very  large.  Anal  spines  strong ;  caudal  fin 
emarginate ;  lower  rays  of  the  pectorals,  and  the  rays  of  the  ventralsand 
anal  enlarged  and  fleshy  in  the  males.  Color  olive  green,  tessellated 
above;  sides  with  about  eight  double  transverse  bars,  each  i)air  form- 
ing a  Y-shax>ed  figure ;  these  are  sometimes  joined  above,  forming  a  sort 
of  wavy  lateral  band ;  in  life  these  markings  are  of  a  clear  deep  green; 
sides  sprinkled  with  orange  dots;  head  with  olive  stripes  and  the  usual 
dark  bars;  first  dorsal  dark  orange  brown  at  base,  blue  above,  becoming 
pale  at  tip;  second  dorsal  and  anal  of  a  rich  blue  green,  with  some  red^ 
dish;  caudal  greenish,  faintly  barred;  young  and  female  specimens  are 
more  or  less  dull,  but  the  pattern  is  peculiar.  Head  4};  depth  4|.  D. 
XIlI-13;  A.  II,  8;  Lat  1.  66  to  78.  L.  3-5  inches.  Pennsylvania  to 
Kansas,  south  to  Alabama;  one  of  the  handsomest  and  most  abundant  of 
the  Darters. 

(Eikeo8tama  hlennioideB  Raf.  Joam.  de  Physifjue,  1819,  419:  Piie^ma  cj/matogroMma 
Abbott,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  3*27:  Hyostoma  eymatoyrammum  Vaillant, 
I.  o.  102;  Jordan,  Man.  Vert.  222:  Hyostoma  blennioperca  tope  (Joam.  Acad.  Nat.  Sci. 
PMla.  1868, 214)  is  a  form  larger  than  nsual  and  with  rather  smaller  scales :  Hyostoma 
newmani  Agassiz  (Jim.  Joam.  Sci.  Arts,  1854,  305)  is  slenderer,  with  rather  larger 
scales  on  the  body  and  on  the  cheeks.    Both  grade  into  tbe  eommon  form.) 

958.-COTTOOASTER  Putnam. 

{Bheecrypta  Jordan.) 

(Putnam,  Bull.  Mas.  Comp.  Zool.  1863,  5:  type  Boleosama  tessellatum  Thompson,  not 
of  DeKay.) 

Body  rather  robust,  little  compressed.    Head  moderate,  bluntish. 
Mouth  small,  the  lower  jaw  included;  premaxillaries  protractile;  maxil- 
lary not  adherent  to  the  preorbital.    Teeth  on  vomer.    Oill-membranes 
nearly  separate.    Scales  ctenoid;  those  q£  the  middle  line  of  the  beUy^ 
Bull.  Nat  Mus.  No.  16 3a 
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enlarged  and  spinous,  falling  off  at  times,  leaving  a  naked  strip;  lateral 
line  continuous.    Dorsal  fins  large,  the  second  usually  smaller  than  the 
first  and  smaller  than  the  anal.    Anal  spines  two,  strong,  the  first  the 
longer.    Size  moderate. 
{KOTTOi,  sculpin;  yadrifp,  belly.) 

777.  €•  copelandi  Jordan. 

Body  rather  slender  and  elongate.  Head  rather  large  and  long, 
somewhat  narrowed,  resembling  that  of  Boleosoma.  Mouth  small,  hori- 
zontal, subinferior.  Eye  large,  3^  in  head.  Cheeks  naked;  opercles 
and  neck  each  with  a  few  scales ;  throat  naked.  Ventral  plates  well 
developed;  scales  moderate,  strongly  ctenoid.  Color  brownish  olive; 
a  series  of  rather  small,  horizontally-oblong,  black  blotches  along  the 
lateral  line,  forming  an  interrupted  lateral  band;  back  tessellated; 
blackish  streaks  forward  and  downward  from  eye;  ventral  fins  dusky 
in  the  male;  vertical  fins  with  dusky  specks;  a  black  spot  on  anterior 
rays  of  spinous  dorsal.  Head  4J;  depth  5J.  D.  XI- 10;  A.  II,  9;  Lat. 
1. 56.    L.  2i  inches.    White  Bi ver,  Indiana ;  abundant  near  Indianapolis. 

(Rheoorjfpia  oapelandi  Jordan,  BolL  U.  S.  Nat.  Mas.  X,  9, 1877:  Bhooorypta  oopelandi 
Jordan,  Man.  Vert.  222.) 

778.  €•  putnami  J.&  G.  (nom.sp.nov.). 

General  form  of  the  preceding.    Mouth  large,  the  maxillary  reaching 

to  the  pupiL    Snout  convex.    Cheeks  naked;  opercles  closely  scaled; 

chest  naked;  neck  above  scaly;  scales  large.    Tessellated  above;  sides 

with  ten  square  blotches,  which  are  small  and  slightly  connected  by  a 

dusky  band;  spinous  dorsid  with  a  brown  median  band;  second  dorsal 

and  caudal  barred;  entral  in  the  males  dusky;  a  dusky  stripe  down 

ward  and  one  forward  from  eye.    Head  4 ;  depth  6.    D.  XI-11 ;  A.  II,  8 ; 

Lat.  1.  44.    L.  3  inches.    Lake  Champlain.    (Described  from  No.  1314, 

U.  S.  Nat.  Mus.) 

(Boleoaoma  tessellatum  Thompson,  Appendix  Hist.  Vermont,  1853,  31 ;  not  of  Dekay : 
Cottogaster  teneellatua  Pntnam,  Bull.  Mus.  Comp.  Zool.  1863j  5.) 

959.— IHIOSTOIIIA  Jordan. 

(Jordan,  Proo.  Acad.  Nat.  Sci.  Pbila.  1B77,  49:  tyx>e  Hadropterus  shvmardi  Grd.) 

Body  robust.  Head  large.  Mouth  comparatively  large,  horizontal, 
the  lower  jaw  included;  premaxillaries  protractile;  maxillary  not  adnate 
to  preorbital.  Belly  without  caducous  plates.  Fins  as  in  J.  Ivordiusy  the 
anal  larger  than  the  second  d6rsal.    (ce;t<,  to  move;  <n-<^/Jta,  mouth.) 

779.  I.  shumardl  (Grd.)  Jordan. 

Body  stout,  heavy  forward,  compressed  behind.     Head  broad  and 
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thick.  Eye  large,  3^  in  head.  Moath  large  and  broad,  the  lower  Jaw  wide, 
a  little  shorter  than  the  upper;  maxillary  reaching  to  the  eye.  Cheeks, 
opercles,  and  neck  scaly;  chest  naked;  belly  naked  anteriorly,  scaly  for 
a  distance  in  front  of  the  vent;  scales  rather  large.  Dorsal  fins  large, 
the  first  larger  than  the  second,  which  is  smaller  than  the  anal,  though 
longer;  the  two  dorsal  fins  well  separated;  anal  fin  large,  very  deep,  in 
some  specimens  (males f)  reaching  to  the  candid;  anal  spines  strong,  the 
first  the  larger.  Color  dark,  densely  but  vaguely  blotched  with  darker; 
sides  with  8-10  obscure  blotches,  the  anterior  ones  bar-like;  a  large  bla<;k 
spot  on  base  of  spinous  dorsal  behind,  and  a  small  one  in  front;  second 
dorsal,  caudal,  and  pectorals  barred ;  a  very  strong  black  suborbital  bar, 
and  a  faint  dark  line  along  muzzle.  Head3f;  depth  5.  D.X-15;  A.  II, 
11 ;  scales  6-66-11.    L.  3  inches*  Wabash,  Illinois,  and  Arkansas  Rivers. 

(ffadropterus  shumardi  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1B59,  100;  Jordan,  Proc. 
Acad.  Nat  Sci.  Phila.  1877,  49;  Jordan,  Man.  Vert.  222.) 

-  960.— PERCIUTA  Haldeman. 
Log  Perches. 
(PiUoma  DeKay.) 

(Haldeman,  Jonm.  Acad.  Nat.  Sci.  Phila.  viii,  330,  1842:  type  Perca  nehulosa  Hald.= 
Scicsna  oaprodet  Raf.) 

Body  elongate,  slightly  compressed,  covered  with  small  ctenoid 
scales.  Lateral  line  continnons;  ventral  line  with  enlarged  plates, 
which  fall  off,  leaving  a  naked  strip.  Head  depressed,  rather  pointed, 
the  month  being  small  and  inferior,  overlapped  by  a  tapering,  snb- 
tmncate,  pig-like  suout  5  npper  jaw  not  protractile.  Teeth  on  vomer 
and  palatines.  Gill-membranes  scarcely  connected.  Dorsal  fins  well 
separated,  the  first  the  larger,  of  13-15  spines;  the  second  dorsal  rather 
longer  than  the  anal,  which  has  two  spines,  the  first  of  which  is  usually 
the  shorter.  Air-bladder  and  pseudobranchisB  present,  radimentary. 
Vertebr®  (P.  caprodea)  19  +  22,  General  pattern  of  coloration  olivace- 
ous, with  dark  vertical  bands  idtemately  long  and  short.  (A  diminu- 
tive of  Perca.) 

780.  P.  caprodes  (Raf.)  Grd.— Xo<7  Perch;  Book-JUh;  Hog-moU^;  Hog-fisK 
Body  elongate,  compressed.    Head  long  and  pointed,  depressed  and 

sloping  above.    Mouth  small,  quite  inferior,  the  maxUlary  not  reach- 

« 

ing  nearly  to  the  front  of  the  eye.  Cheeks,  opercles,  and  neck  scaly; 
chest  naked.  Fins  rather  low.  Color  yeUowish-green,  with  about  15 
transverse  dark  bands  from  the  back  to  the  belly,  these  usually  alter- 
nating with  shorter  and  filter  ones,  which  reach  about  to  the  lateral 
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line;  a  black  spot  at  the  base  of  the  caudal;  fins  barred.  Head  4; 
depth  6.  D.  XV-15;  A.  II,  9;  Lat.  L  92.  L.  6-^  inches.  Great  Lakes 
and  streams  of  the  S'outh  and  West;  the  largest  of  the  darters. 

(Soi€Bna  caprode$  Rafinesqne,  Amer.  Month.  Mag.  1818,  534:  Pileoma  $em\fa$cialum 
DeKfty,  New  York  Fauna  Fitih.  1842, 16:  EtheoBtoma  oaprodea,  nebuloM,  $em\fa9ciatay 
and  bivMOulata  Storer,  Synop.  Fish.  N.  A.  270-272;  Girard,  Proo.  Acad.  Nat  Sci.  Phila. 
1859,  66:  Pileoma  $em\fasoiatum  GUnther,  i,  76:  Pileoma  eaprode$  Yaillant  L  o.  43; 
Jordan,  Man.  Vert  2SK):  Pileoma  oarbonaria  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci. 
Phihi.  1853,  387:  Pileoma  earhonaria  Gtlniher,  i,  76:  Pileoma  oarbonaria  Girard,  1859, 
10:  Perdna  oarbonaria  Girard,  Proo.  Acad.  Nat.  Sol.  Phila.  1859,  67;  the  latter  a 
variety  from  Texas  with  the  fins  mostly  higher.) 

Var.  manltou  Jordan. 

Space  in  front  of  spinous  dorsal  naked;  lateral  bars  shorty  more  or 
less  confluent,  each  one  not  meeting  its  fellow  of  the  other  side  across 
the  back;  otherwise  essentiaUy  as  in  the  preceding,  with  which  it  inter- 
grades.  Chiefly  northwestward;  abundant  in  Wisconsin.  Examples 
intermediate  between  caprodes  and  manitou  fipom  Potomac  Kiver  {Bean; 
Jouy)  and  Illinois  (Forhes). 

{Perdna  manitou  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  53.) 

Ml.— AL.TORDIUS  Girard. 
Blach'Sided  Barters. 

(Eiheostoma  Agassiz;  not  of  Rafineeqne.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  68:  tyi»e  Alvordiue  maoulatue  Girard.) 

Body  rather  elongate,  little  compressed.  Mouth  rather  wide,  ter- 
minal, the  lower  jaw  included,  the  snout  above  not  protruding  beyond 
the  premaxillaries,  which  are  not  protractile.  Teeth  on  vomer,  and 
usually  on  palatines  also.  OiU-membranes  separate.  Scales  small, 
ctenoid,  covering  the  body.  Belly  with  a  median  series  of  enlarged 
spinous  plates,  which  fall  off,  leaving  a  naked  strip;  sides  of  head 
scaly  or  not.  Lateral  line  complete.  Fins  large,  the  soft  dorsal  smaller 
than  the  spinous  or  the  anal.  Anal  spines  2;  dorsal  spines  10-15. 
Vertebr®  23  +  22  {A.  aapro);  17  +  22  (A.  evides).  Coloration  bright; 
sides  with  dark  blotches.    The  most  active  and  graceful  of  the  darters. 

(Dedicated  to  M%j.  B.  Alvord,  who  discovered  "jlvordiue  maculatua*'  at  Fort  Gratiot, 
on  Lake  Huron.) 

a.  YertebrsB  more  than  40;  dorsal  spines  11  to  15;  palatine  teeth  present.    (Jlror- 
diue.) 
b.  Cheeks,  opercles,  and  ante-dorsal  region  entirely  scaleless;  head  very  long  and 

large;  lat.  1.  75-80 macrocephalue, 

1>b.  Cheeks  covered  with  fine  scales ;  operoles  with  larger  ones. 
c  Head  very  slender,  with  long  acuminate  muzzle;  Jaws  nearly  equal;  space  be- 
fore doreal  scaled;  lat.  1.  65-70;  lateral  blotches  smaU,  quadrate. 

phoxooephalns. 
00.  Head  stouter,  with  wider  muzzle;  lower  Jaw  included aepro,  necieeneit. 
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hhh.  Cheeks  naked;  opercles  acaly  above  only;  space  before  dorsal  naked;  muzzle 
blnnt. 

<?.  Ventral  shields  moderate ;  colors  dnll.  plain creumia. 

dd.  Ventral  shields  very  large,  4  or  5  times  the  size  of  the  ordinary  scales;  colors 

brilliant vuriatM, 

ao.  Vertebrae  less  than  40;  dorsal  spines  10  or  11 ;  palatine  teeth  obsolet<e;  males  with 
the  lower  fins  taberculate  in  spring.    iErifxmna  Jordan. ) . . . .  evidea,  foBciatus. 

a,  Vertebrffi  more  than  40;  dorsal  spines  11  to  15;  palatine  teeth  present.    (AlwnrdiM,) 
h.  Cheeks  and  opercles  entirely  scaleless ;  head  very  long  and  large ;  lat.  1. 75  to  80. 

T81.  A«  macrocephaliis  (Cope)  Jor. 

Body  elongate.  Head  long  an^  large ;  mouth  rather  large,  maxillary 
reaching  to  opposite  anterior  margin  of  orbit  Eye  shorter  than  snout, 
4^  in  head.  Ventral  shields  twice  as  large  as  other  scales.  Head,  neck, 
and  chest  without  scales.  Golor  light  brown,  with  a  slightly  undula- 
ting whitish  band  from  upper  angle  of  opercle  to  caudal  peduncle ;  back 
with  dark  quadrate  spots;  sides  with  9  blackish  longitudinal  spots, 
alternating  with  smaller  ones;  streaks  downward  and  forward  from 
eye;  vertical  fins  somewhat  barred;  spinous  dorsal  with  a  median 
blackish  band;  head  spotted  above.  Head  3J;  depth  7.  D.  XV-13; 
A.  II,  11;  scales  11-77-15.    L.  3  inches.    Ohio  Valley;  not  very  common. 

{Eikeosioma  macrocephalum  Cope,  Trans.  Am.  Philos.  Soc.  1866,  401 ;  Jordan,  Man. 
Vert.  ed.  2,  220.) 

hh.  Cheeks  covered  with  iSne  scales;  opercles  with  larger  ones. 

0.  Head  very  slender,  with  long  acuminate  mnzzle ;  jaws  nearly  eqaal;  space  he- 
fore  dorsal  scaled;  lat.  1.  65  to  70;  lateral  blotches  small,  quadrate. 

T§9.  A«  pSioxocepSialus  (Nelson)  Cope  &  Jordan. 

Body  rather  slender,  compressed.  Head  extremely  long,  narrow  and 
tapering,  the  snont  very  acuminate.  Mouth  large,  the  maxillary  reach- 
ing to  the  eye ;  the  lower  jaw  unusually  narrow  and  long,  scarcely  shorter 
than  upper.  Eye  about  equal  to  snout,  4^  in  head.  Cheeks,  opercles, 
and  neck  with  small  scales;  chest  naked.  Color  yellowish  brown,  some- 
what as  in  A.  aspro^  but  the  lateral  spots  smaller  and  more  numerous, 
quadrate  in  form;  a  small  blackish  spot  at  each  end  of  the  lateral  line. 
Head  4;  depth  5  J.  D.  XII-15 ;  A.  II,  9;  scales  12-68-14.  L.  4  inches. 
Indiana  to  Kiinsas;  not  common. 

{Eiheostoma  phoxocephalum  Nelson,  Bull.  His.  Mns.  Nat.  Hist,  i,  35,  1876;  Jordan, 
Man.  Vert.  Ed.  2d,  221.) 

oc.  Head  stouter,  with  wider  mnzzle;  lower  jaw  included. 

788«  A.  aspro  Cope  &  Jordan— ^/ad^-Mited  Darter^ 

Body  rather  elongate,  fusiform,  compressed  behind.  Head  moderately 
elongate,  less  pointed  than  in  some  of  the  species.  Mouth  moderate, 
the  lower  jaw  included ;  maxillary  reaching  just  past  the  front  of  the 
eye.    Eye  about  equal  to  snout,  4  in  head.    Gill-membranes  little  con- 
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nected.  Lateral  line  straight,  prolonged  forwards  to  the  eye,  Opercles 
with  rather  large  scales ;  cheeks  covered  with  very  small  ones,  which 
are  scarcely  visible;  breast  naked;  neck  naked,  or  more  or  less  scaly; 
body  otherwise  entirely  scaly,  the  scales  small  and  rough.  Straw-yel- 
low or  greenish,  with  dark  tessellations  and  mavblings  above,  and  about  7 
large  dark  blotches  along  the  sides,  which  are  partly  confluent,  thus  form- 
ing a  moniliform  band ;  fins  barred.  Head  4 ;  depth  6.  D.  XIII  to  XY- 
12 ;  A.  II,  9 ;  scales*  9-65-17.  Ohio  River  to  the  Upper  Missouri,  chiefly 
northward;  one  of  the  most  curioustand  elegant  of  the  darters.  Its 
coloration  varies  much  in  intensity  with  differences  in  surroundings. 
Specimens  from  the  Ohio  Valley  slenderer  than  the  typical  form,  with 
narrower  head,  scaly  neck  and  paler  colors,  form  a  slight  variety  ap- 
proaching A.  phoxoceplialus. 

(Etkeastomablennioidea  Kirtland,  Bost.  Journ.  Nat.  Hist.  1839, 340— not  of  Rafinesque : 
EtheoBtoma  blennioides  Vaillaut,  L  c.  57 ;  Cope  &.  Jordan,  Proo.  Acad.  Nat.  Sci.  Phila. 
1877,  51:  Jleordius  nuwulatus  Jordan,  Man.  Vert.  ed.  2,  220,  probably  not  of  Girard, 
who  describes  the  head  as  scaleless.) 

784.  A*  nevisensis  (Cope)  Jor. 

"  This  is  an  elongate  fish,  with  muzzle  obtuse  in  profile,  as  well  as  wide, 
viewed  from  above.  Cheeks,  operculum,  and  middle  dorsal  line  scaled. 
Ventral  line  without  spinous  scales.;  one  only  being  present  in  the  sym- 
physis of  the  *coracoids\  Anal  fin  with  base  a  little  shorter  than  spi- 
nous dorsal;  the  species  may  really  be  a  Pcecilichthys.  First  dorsal 
moderately  elevated ;  second,  peculiar  in  spinous  ray,  well  separated 
from  the  first  dorsal.  Caudal  fin  slightly  forked.  Ground  color  above 
yellowish,  crossed  by  9  dark  chestnut  quadrate  spots  on  the  median  line, 
which  are  wider  than  their  interspaces  and  are  connected  at  their  ends 
by  an  undulate  chestnut  band.  Below  the  latter  a  similar  longitudinal 
band  on  the  anterior  half  of  the  body.  Six  quadrate  black  si>ots  on  the 
sides,  with  a  small  spot  between  each.  A  dark  baud  from  end  of  muz- 
zle to  scapula ;  below  it  on  operculum,  a  silver  spot.  A  black  bar  below 
eye.  Belly  white.  Caudal  and  second  dorsal  distinctly,  pectoral  and 
ventral  faintly  black  barred.  A  series  of  black  spots  along  middle  of 
first  dorsal.''  Head  4J ;  depth  4^.  D.  XIII-I,  12 ;  A.  11, 8;  scales  8-53« 
11.    L.  34.    (Cope.)    Maryland  to  North  Carolina. 

{HadropteruB  maculattis*  Grd,  Proo.  Acad.  Nat.  Sci.  Phila.  1859 ;  not  Alv.  maculatus 
Grd. :  Elheosioma  neviBenae  Cope,  Proc.  Amer.  >Philos.  Soo.  Phila.  1870,  2H1.) 
hbb.  Cheeks  naked ;  opercles  scaly  above  only ;  space  before  dorsal  naked ;  mnzzle  blnnt. 
d.  Ventral  shields  moderate ;  colors  dull,  plain. 

•The  types  of  this  species,  lately  examined  by  us,  seem  to  be  identical  with  A.  neri- 
bcmU;  cheeks  with  rather  large  scales;  middle  of  breast  with  scales;  ventral  plates 
large.    &cale6  7-66-12.    D.  Xiy-12 ;  A.  II,  9.    Maryland. 
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785*  A*  crassus  Jordan  &,  Brayton, 

Body  stouter  and  more  compressed  than  in  A,  aspro^    Head  stout; 

mouth  as  in  A.  aspro,  the  maxillary  reaching  front  of  eye.    Outer  teeth 

slightly  enlarged.    Cheeks  entirely  naked ;  opercles  scaly;  breast  and 

anterior  part  of  neck  scaleless;  ventral  shields  moderate.    Coloration 

essentially  as  in  A.  asproj  the  blotches  rather  faintand  band  like.    Depth 

5 ;  heatl  4.    D.  XI-12 ;  A.  II,  8 ;  scales  7-54-7.    L.  3^  inches;    Eivera 

of  [N'orth  and  South  Carolina, 

{Etheo8iomam(icul€UHm  var.  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1870,  261  (not  JETacfrop- 
terus  maoulatus  Grd.);  Jordan  &  Bray  ton,  BnU.  xii  U.  S.  Nat.  Mus.  1878,  12.) 

dd.  Ventral  shields  very  large,  4  or  5  times  the  size  of  the  ordinary  scales;   colors 
brilliant. 

786.  A.  variatus  (Kirt.)  Jor. 

Body  moderately  elongate ;  deeper  than  in  A.  aspro.  Head  rather 
short  and  stout.  Mouth  large,  the  maxillary  reaching  the  eye;  lower 
jaw  scarcely  shorter  than  upper ;  outer  teeth  somewhat  enlarged.  Eyes 
moderate,  about  as  long  as  snout,  3^  in  head.  Head  naked,  with  the 
exception  of  a  few  scales  on  the  upper  anterior  part  of  the  opercle; 
neck  and  breast  scaleless.  Ventral  shields  larger  than  in  any  of  the 
other  species;  four  times  as  large  as  tbe  other  scales,  6  to  8  in  number, 
with  strong  radiating  points.  Coloration  bright  olive,  the  back  with 
short  brown  cross  bars ;  the  sides  with  broad  brownish  shades;  black 
blotch  on  neck  and  on  opercle ;  blackish  bars  downward  and  forward 
from  eye ;  fins  barred,  the  spinous  dorsal  with  a  black  band.  Accord- 
ing to  Dr.  Kirtland,  the  males  are  further  variegated  with  blue,  green, 
and  orange.  Head  3|;  depth  5.  D.  XII-12;  A.  II,  8;  scales  7-53-9. 
Ohio  and  Pennsylvania. 

{Ftheostama  variafum  Kirtland,  Bost.  Jonm.  Nat.  Hist.  1840,  274:  Etheostoma  pelta- 
urn  Stanffer  MSS.  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  p.  23.3 :  f  Jlvordiua  maculaius 
Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  68:  Eiheost<ma  ptltatum  VaiUant,  1.  c.  61: 
Ahordius  peltatus  Jordan,  1.  c.  220.) 

aa,  Yertebne less. than  40;  dorsal  spines  10  or  11 ;  palatine  teeth  obsolete;  males  witU 
tbe'lower  tins  tuberculate  in  spring.    (Ericoama*  Jordan.) 

T§Y*  A«  evides  Jordan  &  Copeland. 

Body  moderate,  somewhat  compressed.  Head  heavy,  the  profile 
rather  convex.  Eye  rather  large,  high,  3J  in  head.  Mouth  moderate^ 
somewhat  oblique,  the  lower  jaw  included  ;  maxillary  reaching  front  of 
eye.  Cheeks,  neck  above,  and  throat  naked ;  Opercles  with  rather  large 
scales;  ventral  plates  little  enlarged.    Fins  large;  second  dorsal  lower 

*  Ericosma  Jordan,  Bull.  U.  S.  Nat.  Mns.  x,  8,  1877 :  type  Alvordiun  evid^a  Jordan  & 
Gopelaud;  (T/p,  ^ring-time;  hOS^m €gj,  to  adorn.) 
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than  anal,  but  with  longer  base.  Col(»ration  extremely  brilliant;  darlr 
olivaceous  above,  tessellated  with  dark ;  sides  with  about  7  broad  trans- 
verse bars  extending  from  below  the  lateral  line  on  one  side  across  the 
back  and  down  the  other  side ;  these  bars  are  wider  than  the  eye  and 
are  connected  along  the  lateral  line  by  a  £unt  black  stripe.  In  the  female 
these  bars  are  black  and  the  intervening  spaces  yellowish.  In  the  male 
the  bars  are  of  a  dark  rich  blue-green  with  metallic  lustre;  the  con- 
necting longitudinal  line  greenish-bronze ;  just  above  this  line  is  a 
luminous  yellowish  streak,  and  above  in  each  of  the  interspaces  between 
the  bars  is  a  bright  blotch  of  bronze-red ;  entire  lower  parts  of  the  body 
of  a  bright  clear  yellow,  which  becomes  on  the  under  side  of  the  head, 
throat,  and  branchiostegals  a  bright  orange-red ;  blackish  green  streaks 
downward  and  forward  from  eye ;  cheeks  orange-red,  the  color  of  iron 
rust ;  dorsal  fin  orange-colored,  with  a  bright  bronze  edge,  a  blackish 
spot  on  the  last  rays ;  second  dorsal  and  caudal  pale  orange;  two  bright 
yellowish  spots  at  base  of  caudal ;  anal  bronze,  with  a  blue-black  shad- 
ing ;  ventral  fins  dark  blue-black ;  pectorals  faintly  orange.  Males  with 
the  rays  of  the  ventral  and  anal  fins  covered  with  small  corneous  tuber- 
cles, exaetly  as  in  some  Cyprinidw,  Female  and  alcoholic  specimens 
show  little  of  the  bright  colors,  although  the  same  pattern  is  preserved. 
The  spinous  dorsid  has  a  dusky  spot  on  its  posterior  rays,  and  the  fins 
are  destitute  of  the  dark  bars  found  in  the  other  species  of  Alvordim. 
Head  4J;  depth  5^.  D.  XI-10;  A.  11,  8;  scales  9-63-9.  L.  2-3  inches. 
White  Biver,  Indiana;  locally  abundant;  one  of  the  most  brilliant  of 
fishes. 

(Alvardius  evides  Jordan  &.  Copeland,  Proc.  Acad.  Nat.  Set.  Phila.  1877,  51 :  Eriooima 
evides  Jordan,  Ball.  U.  S.  Nat.  Mns.  x,  8,  187t.) 

788.  A.  fasciatus  (Grd.)  Jor. 

"  It  has  the  same  blennioid  aspect  as  its  congener  {Alvordim  aspro) ; 
the  total  length  of  the  specimens  observed  measuring  about  two  inches 
and  a  quarter,  the  head  entering  in  it  four  times  and  a  half.  The  eye  is 
of  medium  size,  subcircular;  the  diameter  being  contained  4  times  in 
the  side  of  the  head.  The  first  dorsal  is  lower  and  longer  than  the 
second,  to  which  it  is  contiguous.  The  anal  is  well  developed,  rather 
deeper  than  the  second  dorsal  but  shorter  upon  its  base.  The  caudal 
fin  is  subtruncated.  The  ventrals  and  the  pectorals  are  of  moderate 
development,  their  tips  being  nearly  even.  The  rays  are  D.  X,  12 ;  A. 
I,  8 ;  the  scales  are  small,  deeper  than  long,  posteriorly  rounded  off  and 
minutely  pectinated,  whilst  their  anterior  margin  is  truncated,  exhibit- 
ing numerous  radiating  ridges  upon  the  latter  section  only.    Their  im- 
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brication  takes  place  after  the  flasliion  of  the  Scisenoids ;  instead  of 
longitudinal  series,  they  constitute  transverse  oblique  series.  As  to  the 
coloration,  it  is  but  imperfectly  preserved.  Transverse  bands  of  deep 
chestnut  alternate  with  white  or  yellowish  ones.  These  bands  or  fas* 
ci»  are  better  defined  below  the  lateral  line  than  above  it,  where  they 
are  sometimes  interrupted.  The  head  is  brown,  with  a  vertical  black 
streak  across  the  orbits.  The  fins  are  yellowish,  unicolor,  except  the 
first  dorsal,  which  is  margined  with  black.  During  life  we  imagine  this 
fish  to  be  one  of  the  prettiest  inhabitants  of  the  fresh  waters  of  this 
continent.'^  ( Girard.)  Chihuahua  Bi ver,  Mexico.  The  types  of  this  spe- 
cies are  lost,  but  it  is  doubtless  closely  allied  to  A.  evides. 
(Diplesionfasciatus  Girard,  Proo.  Aca4.  Nat.  Sci.  Phila.  1859,  ICl.) 

969.— HADROPTERUS  Agassiz. 
(Bypoh<nnu8  Cope:  Plesioperca  Vaillant.) 
(Agassiz,  Amer.  Joaru.  Soi.  Arts,  1854,  305:  type  Hadroptertu  nigrofa9ciatits  Ag.) 

This  genus  differs  from  Alvordius  only  in  the  absence  of  the  caducous 
ventral  plates,  the  belly  being  covered  with  persistent  scales,  similar  to 
those  on  the  sides.    {ddp6<;y  strong ;  nrepovj  fin.) 
a.  Anal  fiu  large,  not  smaller  than  the  second  dorsal. 

b.  Scales  small,  more  than  75  in  the  lateral  line ;  body  elongate,  little  compressed ; 
D.  XV-16.    {Hypohamus*  Cope.) 

T89«  R.  aarantlacas  (Cope)  Jor. 

Form  elongate;  caudal  peduncle  slightly  contracted;  orbit  smaller 
than  length  of  muzzle,  4  in  head,  excluding  the  opercular  spine;  man- 
dibles shorter  than  muzzle ;  cheeks  and  operculum  covered  with  small 
scales;  scales  very  small,  covering  the  ventral  line;  gnlar  region 
smooth ;  third  dorsal  ray  longest,  fin  outline  rapidly  descending  x>oste- 
riorly;  first  anal  ray  below  first  of  second  dorsal;  caudal  fin  even. 
Golden-brown  above,  with  a  series  of  small  round  brown  8i;K)ts  nearer  to 
the  basis  of  the  dorsal  fin  than  the  lateral  line ;  the  latter  traversed  by  a 
broad  black  band,  which  passes  on  sides  of  head  around  muzzle ;  below 
bright  citron-yellow ;  fins  unspotted.  Head  4J;  depth  6.  D.  XV-15; 
A.  II,  11 ;  Lat.  1.  about  85.  L.  4^  inches.  (Cape.)  Headwaters  of  Ten- 
nessee Biver. 

(CoUotf aster  aurantiacus  Cope,  Joam.  Acad.  Nat.  Sci.  Phila.  1869,  211:  ffypoJiomus 
aurantiacus  Cope,  Proc.  Amer.  Philos.  Soo.  1870,  451 :  Hadraptems  aurantiacus  Jor- 
dan, Man.  Vert.  221.) 

hb.  Scales  large,  less  than  60  in  the  lateral  line;  body  robast,  more  or  less  compressed ; 
dorsal  XII-12.     (Hadropterusi,) 

*  Hypohomu€  Cope,  Proc.  Amer.  Philos.  Soc.  1870,  451:  typo  Cattogaster  aurnntiacua 
Cope.    (i5;r CO,  below;  6^0?,  uniform.) 
i  Plesioperoa,  YtdUtknt, 
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TOO.  H.  nlifrofasclaUis  AgMslz.'-Crawl-a'bottom, 

Head  and  body  stout  and  heavy,  the  body  compressed.  Moath  moder- 
ate, the  maxillary  reaching  front  of  eye;  eye  moderate,  4  in  head. 
Scales  rather  large.  Fins  all  large.  Breast  usually  naked,  but  some^ 
times  closely  scaled;  scales  on  the  median  line  of  the  belly  somewhat  en- 
larged, but  not  caducous  nor  especially  spinous.  Dark  olive  above,  with 
blackish  markings;  sides  with  vertical  bars,  somewhat  diamond-shaped, 
but  quite  narrow;  these  acute  above  and  below,  more  or  less  confluent 
along  the  middle,  about  12  in  number;  the  bands  dark  greenish,  vary- 
ing to  jet  black,  most  distinct  near  the  middle  of  the  body  and  broadest 
behind;  inner  half  of  each  of  the  vertical  fins  black;  outer  half  more  or 
less  speckled  and  barred;  top  of  head  black,  a  black  band  through  eye 
and  snout,  and  a  dark  vertical  shade  below  the  eye;  a  small  black  spot 
between  two  smaller  ones  at  base  of  caudal  fin.  Head  4;  depth  5.  D. 
XII-12 ;  A.  II,  10;  scales  7-58-15.  L.  4  inches.  Elvers  of  the  Southern 
States  from  South  Carolina  to  Louisiana;  one  of  the  largest  of  the 
darters. 

(Agassiz,  Amer.  Jonrn.  Sci.  Arts,  xvii,  305,  1854 ;  Jordan,  Ann.  Lye.  Nat.  Hist.  N. 
Y.,  1877,  310:  PUsioperea  anceps  Vaillant,  1.  c,  37:  Alvardius  spillmani  Hay,  Proc. 
U.  8.  Nat.  Mus.  1880,  491,  from  Chickasawha  River,  Mississippi,  specimens  with  the 
eye  larger,  the  snout  more  pointed,  the  fins  higher,  and  the  color  very  dark.) 

968.— NOTHONOTUS  Agassiz. 

Blue-breasted  Barters. 

(Agassiz,  BnU.  Mas.  Corop.  Zool.  1863,  i,  3:  type  Etheosioma  nuiculatum  Kirtlaud.) 

Body  robust,  or  rather  elongate,  compressed.  Mouth  terminal,  mod- 
erate; the  lower  jaw  somewhat  included ;  premaxillaries  not  protractile ; 
maxillary  movable.'  Teeth  strong,  present  on  vomer  and  palatines. 
Gill- membranes  scarcely  connected.  Scales  moderate  or  small,  ctenoid; 
those  of  the  middle  line  of  the  belly  not  enlarged,  persistent.  Lateral 
line  well  developed,  nearly  straight.  Fins  large,  with  strong  spines ; 
first  dorsal  longer  and  larger  than  the  second  with  10  to  15  spines ;  anal 
with  two  strong  spines,  the  anterior  usually  the  larger.  Coloration 
often  brilliant.  {voOo^,  prominent;  v&Toq,  back,  in  allusion  to  the  large 
size  of  the  dorsal  fins,  the  name  given  in  opposition  to  Catonotus.) 

a.  Head  short,  the  muzzle  abruptly  decurved;  lat.  1.  52;  dorsal  spines  10  to  12:  fins 
dark-edged. 

791*  HT*  canmrilS  (Cope)  Jor. — Blue-breasted  Darter, 

Body  stout;  head  short;  muzzle  abruptly  decurved,  the  mouth  some- 
what inferior ;  lower  jaw  included.    Gaiidal  broad,  truncate.   Male^  very 
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dark  olive  or  blackish,  with  an  obscure  band  of  a  paler  shade ;  belly 
paler ;  breast  and  throat  deep  rich  blue ;  sides  profusely  sprinkled  with 
crimson  dots;  these  spots  sometimes  arranged  in  short  longitudinal 
series  of  threes  and  fours;  series  of  olivaceous  lines  along  the  rows 
of  scales ;  first  dorsal  with  a  black  spot  at  base  in  front^nd  a  crim- 
son one  on  the  margin  between  the  first  and  second  rays ;  second  dor- 
sal, caudal,  and  anal  crimson,  bordered  with  yellow,  which  again  is 
-  bordered  with  black  or  dark  blue  on  the  edge  of  the  fin;  the  crimson  is 
deepest  next  the  yellow;  pectoral  and  ventral  fins  with  a  broad  red  mar- 
gin. Females  less  distinctly  marked;  olivaceous,  somewhat  barred^ 
Head  4;  depth  4^.  D.  XI-13;  A.  II,  8;  scales  7-53-8.  L.  2 J  inches, 
Ohio  to  Tennessee  in  clear  streams ;  one  of  the  most  elegant  members 
of  this  most  beautiful  genus. 

(Pcodlichthys  oamurus  Cope,  Proc.  Am.  Philos.  Soc.  Phila.  1870,  285:  XothonotuB 
^amuruB  Jordan,  L  c«  225.) 

aa.  Head  rather  long  and  pointed ;  mnzzle  not  decorved. 
h.  Dorsal  spines  10  to  12. 
c.  Scales  smaU ;  lateral  line  55  to  65 ;  fins  not  dark-edged. 
d.  Body  slender. 

T99.  IV.  saiiiriiifluus  (Cope)  .Tor. 

Body  elongate,  with  dorsal  line  not  elevated,  and  the  caudal  peduncle 
very  deep.  Head  flat,  acuminat4),  the  front  descending  very  gradually, 
the  mandible  rising  as  gradually  to  itsextremity ;  orbit  rather  large,  equal 
to  snout,  4  in  head ;  end  of  maxillary  reaching  front  of  pupil ;  teeth 
of  outer  row  larger.  Fins  generally,  especially  the  caudal,  short ;  latter 
slightly  rounded;  first  dorsal  much  elongate;  first  anal  spine  very 
large.  Coloration  above  black,  shading  to  dark  olive  below,  and  with 
a  narrow,  wavy,  leather  colored  dorsal  band;  throat  turquoise  blue; 
sides  and  dorsal  region  marked  with  small  circular  spots  of  bright  crim- 
son, irregularly  disposed^  and  in  considerable  number;  first  dorsal 
uncolored,  with  a  black  spot  at  base  anteriorly  and  a  dark  shade  through 
the  middle;  second  dorsal  blood-red,  without  border;  caudal  with  two 
large  crimson  spots  confluent  on  the  middle  line  of  the  tail  at  its  base, 
without  border;  i)ectorals  and  ventrals  not  red-bordered ;  females  dull, 
with  the  fins  black-barred  and  not  crimson.  Head  4 ;  depth  5^.  D.  XII- 
12;  A.  II,  9;  scales  9-58^-10.  L.  2 J  inches.  South  Fork  of  Cumber- 
land Eiver,  Tenn.    (Cope.) 

{PceoiliohthffB  sanguifluus  Cope,  Proo.  Am.  Philos.  Soo.  Phila.  1870,  264:  Nothonotu$ 
$anguyUu8  Jordan,  Man.  Vert.  226.) 
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dd.  Body  comparatiyely  deep,  oompreased. 
798.  N.  maculatllS  (Kirtland)  Ag. 

Body  moderately  elongate/ deep,  and  compressed.    Head  long  and 

rather  pointed.    Mouth  rather  large ;  jaws  eqaal.    Dorsal  fin  elevated, 

the  longest  rays  reaching  caudal.    Olive  green  j  sides  with  rather  large 

spots  of  brilliant  carmine;  vertical  fins  more  or  less  barred  with  red 

and  white.    Head  4;  depth  ^.    D.  XII-13;  A.  n,  8;  Lat  1.  60.     L. 

2^  inches.    Mahoning  Kiver,  Ohio ;  not  yet  recognized  elsewhere. 

(Ethfiostama  fnacalata  Kirtland,  Boat.  Joam.  Nat  Hist.  1840, 276 :  E,  maoulata  Storer, 
Synopeis,  270:  NothonotuB  maculatuB  Agassiz,  Bull.  M.  C.  Z.  1863,  3:  Nothonotui  fnacu- 
lalus  Jordan,  Man.  Vert.  225.) 

ee.  Scales  larger;  lateral  line  43  to  47;  body  stoat. 

T94.  N.  mflllneatus  (Cope)  Jor. 

Stoat,  the  dorsal  line  elevated  and  descending  regularly  from  the  base 
of  the  first  dorsal  to  the  end  of  the  muzzle.  Muzzle  short,  regularly 
conic,  about  equal  to  eye,  which  is  smaller  than  usual,  4^  in  head. 
Dorsal  well  developed ;  caudal  x>eduncle  deep ;  caudal  fin  small,  trun- 
cate. Scales  large.  Color  pale  olive,  with  numerous  narrow  longi- 
tudinal lines,  each  on  the  acyacent  margins  of  two  rows  of  scales;  these 
lines  include  a  number  of  quadrate  spots  of  a  mahogany  or  brick-red 
color,  which  alternate  with  each  other,  but  are  not  regular  in  ]K>sition 
or  number;  pectoral  region  bright  turquoise  blue;  belly  bright  reddish 
orange;  head  with  two  longitudinal  mahogany-colored  bands,  and  a  spot 
of  the  Mame  below  the  eye;  five  red  spots  on  each  side  of  the  head,  one 
on  operculum,  preoperculum,  suboperculum,  and  on  each  lip;  fins  all 
broadly  crimson-bordered,  the  anal  and  caudal  with  narrow  black 
edging;  two  orange  areas  at  base  of  caudal ;  anal  vermilion,  with  yel^ 
low  base  and  black  margin  on  posterior  half.  Females  more  olivaceous, 
obscurely  barred  and  with  the  fins  speckled.  Head  4 ;  depth  4J.  D. 
XI-12;  A.  II,  8;  scales  6-45-7.  L.  3  inches.  French  Broad  River, 
Warm  Springs,  N.  C.  (Cope.) 
(Pcscilichthijs  rufiliniaiua Co^e,  Proc.  Ani.  Philos.  Soc.  Phila.  1870,  267.) 

hh.  Dorsal  Hpines  14 ;  scales  small ;  lat.  1.  53 ;  back  not  arched. 

TO*?.  1V«  vnlneratus  (Cope)  Jor. 

Body  fusiform,  stout.  Caudal  peduncle  very  deep.  Dorsal  outliue 
scarcely  arched:  top  of  head  gently  and  regularly  curved  to  the  end 
of  the  muzzle,  much  as  in  N.  sanguifluus.  Orbit  four  times  in  length  of 
head,  equal  to  muzzle.  First  dorsal  not  low;  caudal  truncate,  rounded } 
anal  small ;  scales  small.    Color  light  olive,  with  about  eight  vertical 
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dkar  olive  bars  on  the  sides,  whicli  are  interrapted  above  ibe  lateral  line ; 
a  few  irregular  crimson  dots  on  the  sides.  Fins  uniform,  transparent, 
except  the  first  dorsal  and  candal  ^  the  former  has  a  median  series  of 
red  spots,  the  latter  is  pale  orange,  with  a  black  margin;  no  cross-bars 
on  iins  in  the  male;  second  dorsal  with  a  black  margin.  Head  4; 
depth  ^.  D.  XIV-13;  A.  II,  8;  scales  8-53-9.  L.  2  inches.  French 
Broad  Biver.    {Cope.) 

{PosoiUchthya  vulneratua  Cope,  Proo.  Am.  Philos.  SocPbila.  1870,  266.) 
^•^  Species  incompletely  described. 

The  following  species  have  not  been  recognized  since  their  original 
description.    They  i)erhaps  belong  to  N'othonotus. 

796.  IV.  T  tessellatns  (Storer). 

<<Body  oblong.     Head  gibbous,  less  than  one-fourth  the  length  of 

the  body.    Lateral  line  straight.    Top  of  the  head  and  upper  portion 

of  the  sides  of  a  greenish-brown  color;  8  or  10  transverse  bluish  bands 

on  the  sides ;  the  intervals  between  these  bands  are  yellowish,  and  in 

the  centre  of  each  is  a  bluish  rhomb;  a  black  blotch  at  the  base  of  the 

tail;  the  lips,  opercles,  and  rays  of  the  first  dorsal  gamboge-yellow. 

D.  XII-13;  P.  13;  V.  I,  6;  A.  II,  10.     L.  3  inches.     Florence,  Ala. 

Caught  In  running  water.'^    (Storer.) 

(EtheoBtoma  teasellata  Storer,  Proc.  Boat.  Soo.  Nat.  Hist.  1845:  E.  teasellata  Storer, 
Synopsis,  273.) 

T97*  N.Tclnereas  (Storer). 

"Body  oblong,  compressed.  Head  gibbous  directly  over  the  eyes. 
The  upper  portion  of  the  si^es  is  of  a  light  yellow  color,  crossed  longi- 
tudinally by  3  or  4  cinereous  interrupted  narrow  bands,  one  or  two  of 
which  commence  at  the  snout,  the  others  back  of  the  head,  and  are 
lost  anterior  to  the  tail ;  between  these  bands  is  a  series  of  longitu-. 
dinally-arranged  oval  blotches,  of  a  similar  color,  and  from  these  bands 
descend  obliquely  backward  and  downward  to  the  abdomen  narrow 
transverse  lines;  lower  portion  of  the  sides  yellowish-white;  first  dor- 
sal margined  with  red;  second  dorsal  and  anal  variegated  with  red 
dots.  D.  XI-13;  P.  15;  V.  I,  5;  A.  II,  8.  L.  3-4  inches-  Florence, 
Ala.    Gaught  in  deep,  still  water  when  fishing  for  perch.^    (Storer.) 

(Eth«>stoma  ciMrea  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  1845:  E.  oinerea  Storer,  Synop- 
sis S73.) 

964.— NANOSTOIHA  Putnam. 

(Patnam  MSS.  Jordan,  BnU.  U.  S.  Nat.  Mas.  x,  7, 1877:  type  PiBoiUMh^ zanalis  Cope.) 
Body  fiisiform,  not  greatly  compressed.     Mouth  small^  subinferior. 
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the  premaxiUaries  not  protractile.  Vomerine  teeth  very  feeble  or 
wanting.  Scales  large.  Gill-membranes  broadly  connected;  no  en- 
larged ventral  plates.  Lateral  line  complete.  Dorsals  well  separated, 
the  second  larger  than  anal,  higher  and  shorter  than  spinous  dorsal ; 
dorsal  spines  about  10;  anal  spines  2.    {vavoqj  small;  trrvfia^  mouth.) 

a.  Cheeks,  opercles,  and  throat  closely  scaled. 
798.  N.  zonale  (Cope)  Jor. 

Body  slender,  somewhat  compressed.  Head  small,  rather  short;  the 
mouth  small,  subinferior.  Snout  decurved,  rather  obtuse,  maxillary 
not  reaching  front  of  eye.  Cheeks,  opercles^  neck,  and  throat  closely 
scaled.  Eye  rather  large.  Teeth  very  feeble,  those  on  the  vomer  not 
evident;  probably  none  on  the  palatines.  First  dorsal  well  developed, 
separated  from  the  second,  which  is  higher  and  shorter  than  the  spin- 
ous dorsal,  and  considerably  larger  than  the  anal;  caudal  emarginate. 
Bright  olivaceous  above,  golden  below;  6  dark-brown  quadrate  dorsal 
spots,  which  connect  by  alternating  spots  with  a  broad  brown  lateral 
baud,  from  which  8  narrower  dark-bluish  bands  more  or  less  completely 
encircle  the  belly;  paired,  anal,  and  caudal  fins  golden,  brown-spotted; 
middle  half  of  the  first  dorsal  crimson;  a  series  of  round  crimson  spots 
near  the  base  of  the  second  dorsal;  occiput,  a  band  on  muzzle  and  one 
below  eye  black;  a  black  spot  on  operculum  and  one  at  base  of  pec- 
toral; females  duller  and  speckled  with  ventrals  barred  and  lateral 
bars  feebler.  Head  ij;  depth  5.  D.  XI-12;  A.  n,  7;  scales  11-50-12. 
L.  3  inches.    Mississippi  Valley,  in  clear  streams;  rather  rare. 

{PoDcilichthif/i  zonalU  Cope,  Jonrn.  Acad.  Nat.  Sci.  Phila.  1638,  212;  Jordan,  Man. 
Vert.  225:  yanoatoma  vin4!ti]te8  Jordan,  Ball.  U.  S.  Nat.  Mas.  ii,  236,  1879;  the  female,) 

799«  IV.  elei:ans  Hay. 

Body  stout,  somewhat  compressed.  Head  short  and  deep,  with 
swollen  cheeks.  Snout  abruptly  decurved.  Mouth  stibterminal,  hori- 
zontal, small,  the  maxillary  not  reaching  the  front  of  the  eye.  Eye  4 
in  head.  Lateral  line  nearly  ^^traight.  Cheeks,  opercles,  and  back  of 
neck  scaly;  chest  and  region  just  behind  ventrals  naked.  Spinous 
dorsal  half  as  high  as  long,  a  little  longer  than  the  head;  soft  dorsal 
4  as  long  as  head  and  §  as  high  as  long;  anal  f  length  of  head,  as  high 
as  long;  pectoral  fins  very  large,  reaching  beyond  ventrals  to  vent. 
Color  purplish;  6  large  quadrate  black  blotches  along  back  and  8  broad 
transverse  bars  along  sides  fainter,  these  alternating  with  dark  si>ots; 
many  of  the  scales  above  with  jet-black  spots  forming  longitudinal 
streaks;  two  black  spots  at  base  of  caudal;  a  few  black  spots  behind 
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eye;  dark  spots  downward  and  forward  from  eye:  ventral  and  anal 
flus  indigo-blue;  pectorals  with  blue;  a  bar  of  deep  orange-red  along 
base  of  both  dorsals.    Head  4;  depth  5.    D.  X-12;  A.  II,  8;  scales  5- 
42-6.    L.  24  inches.    Ghickasawha  Biver,  MississippL    {Hay.) 
(Hay,  Proc.  U.  S.  Nat  Mas.  1880,  493.) 

a€i*    Cheeks,  oj^ercles,  and  breast  entirely  scaleless. 

800.  IV.  thalasslanm  Jordan  <&  Brayton. 

Body  rather  stout,  compressed  behind,  the  back  somewhat  arched* 
Head  large,  the  snout  rather  blunt  and  convex  in  proHle.  Eye  large, 
high  up,  longer  than  muzzle,  3^  in  head;  interorbital  space  rather  nar- 
row. Mouth  moderate,  slightly  oblique,  the  maxillary  reaching  to  the 
orbit  Upper  jaw  slightly  longer  than  the  lower.  Head  entir  ely  naked ; 
throat  naked;'  neck  naked  anteriorly.  Fins  all  large;  membrane  of  the 
first  dorsal  continued  to  the  base  of  the  second;  longest  dorsal  spine 
scarcely  shorter  than  the  soft  rays,  the  base  of  the  spinous  .dorsal  a 
little  longer  than  that  of  the  soft  dorsal;  anal  not  much  smaller  than 
the  soft  dorsal,  its  first  spine  the  longer;  caudal  fin  deeply  lunate;  pec- 
torals reaching  nearly  to  vent.  Male,  in  life,  with  the  body  dark  green 
and  blotched  above;  sides  with  9  dark  blue- green  vertical  bars,  the 
five  next  the  last  most  distinct;  spinous  dorsal  reddish  at  base,  then 
a  broad  black  band,  the  uppermost  third  of  a  bright  ferruginous  red; 
second  dorsal  blackish  at  base,  reddish  above;  caudal  with  2  orange 
blotches  at  base,  black  mesially,  pale  orange  distiilly;  anal  fin  of  a 
brilliant  blue-green  color  at  base,  pale  at  tip;  ventrals  greenish;  head 
mostly  grass-green ;  the  streaks  forward  and  downward  from  eye  dark 
green;  females  duller  and  more  speckled.  Head  4;  depth  6.  D.  X- 
11;  A.  II,  8;  scales  5t43-5.  L.  2 J  inches.  Saluda  Biver,  South  Caro- 
lina; abundant. 

{Nothanotua  thaldsainus  Jordan  &  Brayton,  Ball.  U.  S.  Nat.  Mus.  xii,  13, 1878.) 

801.  IV.  tessellatnm  Joi-dan. 

Color  olivaceous,  the  markings  obliterated  in  the  type.  Body  fusi- 
form. Head  broad  and  heavy,  entirely  naked.  Mouth  moderate,  hori- 
zontal, the  lower  jaw  included,  the  maxillary  extending  to  opposite 
front  of  eye.  Anal  higher  than  second  dorsal,  but  not  so  long,  its 
spines  strong.  Gill-membranes  broadly  united.  D.  X-12;  A.  II,  8; 
Ijat.  1.  48.  L.  2i  inches.  Allegheny  Biver;  only  the  type  (1199,  TJ.  8. 
l^at.  Mus.)  now  known. 

(HadropterM  te9$ellat¥€  Jordan,  Ball.  U.  S.  Nat.  Mas.  z,  7, 1877.) 
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8#9.  N.  Inscriptam  Jordan  &,  Brayton. 

Body  rather  stent  and  deep,  strongly  eompressed.  Caudal  pednncle 
rather  deep.  Head  large,  rather  obtnse,  the  profile  quite  gibbons,  a 
considerable  angle  formed  opposite  the  eyes,  which  are  high  up  and  close 
together.  Eye  about  equal  to  snout,  3^  in  head.  Mouth  moderate, 
slightly  oblique,  the  maxillary  reaching  eye,  the  upper  jaw  the  longer. 
Head  entirely  scaleless;  neck  above  scaly;  breast  naked;  belly  closely 
scaled;  scales  large.  Fins  large;  spinous  dorsal  longer  than  soft  dorsal, 
which  is  somewhat  larger  than  the  anal;  the  two  dorsals  connected  by 
membrane;  dorsal  spines  a  little  more  than  half  the  length  of  the  head; 
pectorals  large.  Color  olire,  with  a  bright  scarlet  spot  on  each  scale, 
these  forming  continuous  lines  along  the  rows  of  scales;  3  dark  blotches 
across  the  back ;  one  in  firont  of  dorsal,  forming  a  black  spot  on  the  ante- 
rior spines;  one  between  the  two  dordal  fins,  forming  a  similar  black  spot 
on  the  last  rays  of  the  spinous  dorsal ;  and  one  on  the  caudal  peduncle, 
behind  the  second  dorsal;  sides  with  about  6  irregular  dark-olive  blotches 
just  below  the  lateral  line ;  edge  of  spinous  dorsal  black,  below  this  bright 
orange-red,  a  dusky  bar  at  the  base;  entire  anal  fin,  cheeks,  opercles,  and 
a  bar  below  the  eye  bright  blue;  females  without  red  spots,  the  sides 
blotched.  Head  4J;  depth  4f.  D.  XI-12;  A.  H,  8;  scales  5-40-5.  L. 
2i  incites.  Oconee  Biver,  Georgia;  one  of  the  most  beautiful  of  the 
group. 

{Nothonoius  inacriptus  Jordan  &  Brayton,  Bull.  U.  8.  Nut.  Mas.  xii,  34,  1878.) 
965.— ETHEOSTOMA  Rafinesque. 

{Catonotua  Agassiz.)  , 

(Raflnesqne,  Joorn.  de  Physiqne,  1819,  419:  type  Etheoetoma  flabellaria  Safl) 

Body  elongate,  compressed.  Mouth  terminal,  more  or  less  oblique; 
upper  jaw  not  protractile.  Vomerine  teeth  present;  teeth  in  the  jaws 
strong,  the  outer  series  canine-like.  Opercular  spine  well  developtkl. 
Gill-membranes  broadly  united.  Scales  rather  large.  Lateral  line 
incomplete;  an  enlarged,  black  humeral  scale.  First  dorsal  fin  low, 
considerably  lower  than  the  second  dorsal,  of  7  to  9  subequal  spines, 
which,  in  the  males,  end  in  little  fleshy  knobs;  anal  fin  smaller  than 
the  second  dorsal,  with  2  spines,  the  first  of  which  is  always  the  larger. 
Vertebrre  {JEJ.  Uneolatum)  14  +  21;  size  small.  Coloration  dark.  The 
species  are  extremely  quick  in  their  movements,  and  their  coloration, 
although  not  gaudy,  is  very  elegant. 

(The  word  Ethcostanui  is  stated  by  Rafiueeqne  to  mean  *^  various  inouth$f"  the  species 
known  to  him — i.  e.,  Percina  oaprodeSf  Diplesium  hlcnnioid€8f  and  Etheoatoma  fidhellare — 
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beiog  so  different  in  respect  to  the  form  of  the  months  that  he  conceived  that  they 
might  belong  to  different  subgenera.    The  etymology  of  the  word  is  not  evident.) 

A.  Head  entirely  naked ;  lateral  line  short;  lower  jaw  prominent. 
&.  Body  with  longitudinal  dark  stripes. 

8  J  8.  £•  llneolatnm  (Ag.)  Jor.^Striped  Darter. 

Body  elongate,  compressed,  the  back  scarcely  arched.  Head  long 
and  rather  pointed,  entirely  destitute  of  scales.  Mouth  rather  large, 
terminal,  oblique,  the  lower  jaw  the  longer.  Eye  moderate,  longer  than 
the  snout,  about  4  in  head.  Opercular  spine  strong.  Fins  all  low,  the 
first  dorsal  in  the  males  about  half  as  high  as  the  second;  higher  in  the 
females;  caudal  large,  rounded.  Anal  spines  longer  in  females  than  in 
the  males;  dorsal  and  anal  spines  pointed  in  the  female,  in  the  male  with 
thickened  fleshy  tips.  Scales  moderate.  Lateral  line  extending  about 
to  end  of  first  dorsal.  Neck  and  throat  naked ;  scales  on  sides  extending 
up  to  the  base  of  the  dorsal  fin.  Color  dark;  each  scale  with  a  dark 
spot,  these  forming  a  series  of  conspicuous  longitudinal  lines  along  the 
rows  of  scales;  second  dorsal  and  caudal  conspicuously  cross-barred; 
head  blackish,  with  dark  stripes  radiating  from  eye;  males  further 
marked  with  conspicuous  dark  cross  bars.  Head  4;  depth  5.  D.  VIIL- 
12 ;  A.  II,  8 ;  scales  7-53-7.  L.  2  J  inches.  Minnesota  to  Indiana ;  abound- 
ing in  clear  or  rocky  streams;  one  of  the  most  singular  and  handsome 
of  the  darters. 

(Catonotus  lineolatua  Agassiz,  Amer.  Joum.  Sol.  Arts.  1854,  305:  Catonotus  Hneolain$ 
VaUhmt,  1.  c.  118.  ) 

hh.  Body  not  striped. 

804.  IE.  flabellare  Raf. 

Very  similar  to  the  preceding,  but  rather  more  elongate  and  leas 
compressed.  Head  rather  larger.  A  narrow  strip  along  base  of  spinous 
dorsal  not  scaled.  Coloration  paler,  there  being  little  or  no  trace  of  the 
longitudinal  stripes,  so  conspicuous  in  E.  lineolatum  ;  the  males  with  cross 
blotches,  the  females  nearly  plain  olivaceous ;  second  dorsal  and  caudal 
fins  barred;  b!ack  humeral  spot  conspicuous.  Lateral  line  usually  very- 
little  developed ;  lower  jaw  less  projecting  than  in  U.  lineolatum.  Head 
4 ;  depth  5.  D.  VIII-12 ;  A.  II,  8 ;  Lat.  1. 46.  Length  2J  inches.  West- 
ern New  York  to  Ohio  Valley  and  North  Carolina;  very  abundant  ia 
the  tributaries  of  Lake  Ontario. 

(Rafinesqne,  Joum.  de  Phys.  etc.  Paris,  1819,419:  Catonotus  flahellahta  YaiW&uit 
Becherches,  1873, 121:  Catonotus  fasdatus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1851),  07: 
OUgooephalus  humeralis  Girard,   Proc.  Acad.   Nat.   8ci.   Phila.   1859,  G6:  1  Catonotus 

Bull.  Nat.  Mus.  No.  16 33 
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kennicotU*  Putnam,  Ball.  Mus.  Comp.  Zool.  1863,  3:  Eth4X>8t)ina  Unaletfi  Storer,  Proc. 
8oc.  Nat.    Hist.  1851,  37 :   Catonottu  flabellaiut  Vaillant  1.  c.  121 :  Catonotue  Umflt-yi 
Vaillant,  Recherches,  1873,  125:  Eiheoatama  flabeUare  Jordan,  Man.  Vert.  ed.  2,  227.) 
ma  Checks,  opercles,  neck,  and  throat  closely  scaly ;  jaws  equal ;  lateral  line  nearly  com- 
plete. 

§05«  E.  sqaaiBftlceps  Jordan. 

Body  rather  elongate,  considerably  compressed,  the  caudal  peduncle 
deep.  Head  large ;  the  jaws  comparatively  short  and  equal.  Lateral 
line  wanting  only  on  a  few  of  the  posterior  scales,  and  with  occa- 
sional tubes  behind  the  continuous  series.  Spinous  dorsal  low  and 
short,  the  spines  about  equal,  less  than  half  the  height  of  th<*  second 
dorsal;  bases  of  the  two  dorsals  about  equal, slightly  connected  by 
membrane.  Color  dark,  without  si>ots,  stripes  or  bands,  in  spirits; 
male  mottled,  with  about  6  cross-blotches ;  vertical  fins  cross-barred ; 
lower  fins  black  in  the  male,  pale  in  the  female ;  a  large  black  humeral 
spot  Head  3^ ;  depth  5.  D.  1X^12 ;  A.  II,  7 ;  scales  5-50-0.  L.  2J 
inches.  Ohio  Valley ;  not  common. 
(Jordan,  Bull.  U.  8.  Nat.  Mus.  x,  11,  1877.) 

366.-PCECII.ICHTHTS  Agassiz. 
Rainbow  Darters, 

(Oligocephalusy    Boleichihys^   Apleswny   and    Alvarius   Girard:    Aetaticihthya   Vaillant: 

HololepU  Agassiz.) 

(Agassiz,  Amer.  Joum.  Sci.  Arts,  1854,  304:  type  Poecilichtkya  rariatus  Agassi z=i?fft«M- 
toma  cmrulea  Storer. ) 

Body  variously  robust  or  elongate,  usually  compressed.  Head  rather 
large.  Mouth  moderate,  nearly  horizontal,  terminal  or  nearly  so ;  vo- 
mer with  teeth ;  pi  emaxillaries  not  proti  act  ile.  Gill  -membranes  scarcely 
connected.  Scales  rather  large,  those  on  the  belly  similar  to  the  others. 
Lateral  line  wanting  posteriorly,  its  tubes  beginning  at  the  orbit.  Dor- 
sal spines  6  to  11,  the  middle  ones  highest  an  d  more  than  half  the  height 
of  the  soft  rays ;  second  dorsal  larger  than  spinous  dorsal  or  anal ;  anal 
with  two  spines,  the  first  usually  the  larger.  Vertebrae  in  P.  cceruleusj 
15  +  18;  in  P  eos,  15  +  21.  Size  small.  Coloration  usually  brilliant. 
(rofzf^oc,  variegated ;  Ix^h-:,  fish.) 

*  The  original  types  of  Catonotus  kennicottiy  now  in  poor  condition,  show  the  follow- 
ing characters: 

Color  plain,  without  trace  of  lines  or  spots ;  pectorals,  candal,  and  both  dorsals 
checkered  yi  ith  black.  Black  humeral  spot  large.  Cheeks,  opercles  and  breast  naked. 
Scales  rather  large.  Lateral  line  extending  to  below  middle  of  second  dorsal.  Gill- 
nierabranes  forming  an  angle  with  each  other.  Pectorals  a  little  shorter  than  head. 
H*Mul  3ij  depth  5^.     D.  VIII,  10;  A.  11,  5;  scales  5-40  6.     From  Southern  Illinois. 
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a.  Dorsal  spines  8  or  more ;  anal  spines  well  developed. 

b,  Hnineral  re^on  with  an  enlarged  black  scale-like  process. 

c.  Cheeks  and  opercles  naked ;  nape  naked ;  body  striped virgatus, 

cc.  Cheeks  and  nape  naked;  opercles  scaly saxatilia, 

ccc.  Cheeks,  opercles,  and  nape  more  or  less  scaly punctulatus,  art^sicB, 

hb.  Humeral  scale  obsolete  or  wanting. 

d.  Opercles  and  cheeks  naked;  preopercle  crenulate;  anal  spines  very  long. 

lepidvg, 
dd,  Opercles  scaly ;  preopercle  strictly  entire. 

e.  Lateral  line  nearly  stxaif^ht. 

/.  Cheeks  naked;  or  with  only  3  or  4  small  imbedded  scales  close  behind 

©y© aeruleus,  speeit^ilis. 

ff.  Cheeks  evidently  scaly,  at  least  above , ofprigenis,  jessia, 

ce.  Lateral  line  forming  a  slight  curve  above  the  pectorals ;  dorsals  sub-equal. 

Dorsal  spines  9  or  10.    ( Boleich Ihyn  Girard. ) 

g.  Cheeks  scaly bu1lerianu8y  barratti,  ftmformis,  erochrous,  eoa. 

gg.  Cheeks  naked ;. «tiZi>,  warreniy  gracilis. 

aa.  Dorsal  spines  6 ;  anal  spines  obsolete  t    (AltaHua) lateralis, 

a.  Dorsal  spines  8  or  more ;  anal  spines  well  developed. 

2>.  Humeral  region  with  an  enlarged  scale-like  process,  which  is  always  black, 
c.  Opercles,  cheeks,  and  nape  naked;  body  striped. 

§06.  P.  Virgratus  Jordan. 

Body  slender,  subfusKorm,  compressed,  the  back  somewhat  elevated, 
the  caudal  peduncle  rat  her  deep.  Head  long,  rather  slender  and  pointed, 
little  compressed,  the  snout  but  little  decurved.  Mouth  rather  large, 
somewhat  oblique,  the  maxillary  reaching  to  the  pupil,  the  lower  jaw 
scarcely  shorter  than  the  upper ;  teeth  small,  even,  in  several  rows. 
Itlye  rather  large.  Posterior  border  of  preopercle  above,  obtusely  ere- 
nate.  Scales  rather  large;  lateral  line  distinct,  on  about  20  scales;  53  in 
a  lengthwise  series.  Head  naked ;  nape  and  breast  naked.  Color  green- 
ish, each  scale  with  a  small  blackish  spot,  forming  conspicuous  lateral 
stripes,  as  in  Etheostoma  liiieolaiiim ;  back  and  sides  with  cross-blotches ; 
humeral  scale  large  and  black ;  dorsal  and  caudal  fin  faintly  barred. 
Head  3§ ;  depth  5.  D.  IX-10 ;  A.  II,  8.  Rock  Castle  River,  Kentucky ; 
resemblt'S  the  species  of  Etheostoma. 
(Jordan,  Proc.  U.  8.  Nat.  Mns.  ii,  236,  1879.) 

cc.  Cheeks  and  nape  naked ;  opercles  scaly. 

807.  P.  saxatfills  Hay. 

Body  rather  slender.  Head  pointed,  the  profile  descending  in  a 
gradual  curve.  Mouth  large,  the  maxillary  extending  to  opposite  front 
of  pupil.  Eye  equal  to  snout,  4  iu  head.  Cheeks,  breast,  and  throat 
naked ;  opercles  with  a  few  large  scales.  Lateral  line  little  arched,  its 
tubes  on  about  35  scales.  Dorsals  well  separated,  the  second  shorter 
and,  higher  than  first.    Greenish,  with  darker  tessellations;  a  black 
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humeral  scale,  a  black  streak  down  wanl  and  forward  from  eye;  opercles 
mostly  black.    Head  4;  depth  5.    D.  XI-10;  A.  II,  7 ;  scales  11-5(WI. 
L.  li  inches.    Chickasawha  River,  Mississippi.    (Hay.) 
(Hay,  Proc.  U.  8.  Nat.  Mu8.  1880,  495.) 

ooc.  Cheeks,  opercles,  and  nape  more  or  less  scaly. 

I«08«  P.  punctnlatus  Ag. 

Body  elongate,  compressed,  the  back  not  elevated.  Head  slender, 
rather  long  and  pointed,  compressed.  Mouth  large,  terminal,  oblique,  the 
jaws  about  equal,  the  maxillary  extending  nearly  to  opposite  middle  of 
eye.  Scales  quite  small ;  a  few  imbedded  scales  on  upper  part  of  cheeks 
and  behind  eye;  neck  mostly  covered  with  small  scales;  throat  naked. 
Fins  rather  small,  the  pectorals  short.  Color,  in  life,  not  known;  in 
spirits,  the  sides  of  the  body  clouded  or  reticulated  with  darker;  a  con- 
spicuous black  humeral  spot;  first  dorsal  dark  at  base,  then  pale,  with 
a  narrow  dark  border;  the  other  vertical  fins  similarly  colored,  the  dark 
colors  probably  blue  in  life;  females  with  the  sides  and  fins  speckled. 
Head  4;  depth  4^.  D.  X-Il;  A.  II,  7;  scales  9-60-20.  L.  2J  inches. 
Missouri  to  Texas. 

(Agassiz,  Amer.  Jonrn.  Sci.  Arts,  1854,  304:  BolMchthys  whifplei  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.  1859,  101:  Xothanotua  punctulattis  Agassiz,  Bull.  Mas.  Comp.  Zool.  i,  3, 
18C3.) 

809.  P.  aitesiae  Hay. 

Body  elongate,  compressed.  Head  large.  Mouth  large,  terminal, 
nearly  horizontal,  the  lower  jaw  slightly  included;  maxillary  reaching 
to  opposite  front  of  pupil.  Palatine  teeth  in  a  broad  band.  Eye  equal 
to  snout,  ^  in  head.  Cheeks  entirely  covered  with  small  scales;  oper- 
cles with  large  scales;  scales  along  back  very  small.  Lateral  line  ex- 
tending to  end  of  second  dorsal,  on  about  45  scales.  Dorsals  contig- 
uous; first  dorsal  as  long  as  head,  its  height  less  than  half  its  length ; 
soft  dorsal  considerably  higher;  anal  a  little  over  half  length  of  head; 
pectorals  reaching  tips  of  ventrals,  much  smaller  than  in  P.  coeruJeus. 
Yellowish-olive,  with  transverse  oblique  bars  of  darker,  and  sprinkled 
with  small  blotches  of  carmine;  pectorals  and  ventrals  dull  blue;  dor- 
sals with  a  broad  band  of  carmine  along  their  middle,  bordered  on  each 
side  by  orange ;  tips  of  dorsals  dull  blue,  as  is  the  base  of  the  soft  dor- 
sal; base  of  spinous  dorsal  with  several  carmine  spots;  anal  mostly 
crimson,  tipped  with  blue;  caudal  blue,  then  orange,  carmine  orange, 
and  tipped  with  blue;  a  black  humeral  scale.    Head  3|;  depth  5.    D. 
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XI-13;   A.  II,  7;  scales  8-50-11.     L.  2|  inches.    Tombigbee  Eiver, 
Mississippi.    (Say.) 
(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  494.) 

hb,  Hameral  scale  obsolete. 

d.  Opercles  and  cheeks  naked;  preopetcle  crennlate ;  anal  spines  very  long. 

§10.  *  P.  lepldns  (B.  <&  O.)  Grd. 

Body  rather  stout,  compressed,  tapering  backwards.  Head  sub- 
conical.  Mouth  moderate,  with  equal  jaws 5  maxillary  reaching  front 
of  orbit.  Eyes  large.  First  dorsal  rather  low;  dorsal  fins  somewhat 
connected.  Head,  as  well  as  throat  and  neck,  entirely  scaleless.  Color 
olivaceous,  with  some  dark  (blue?)  bars;  scales  dusky  at  base;  dorsals 
and  caudal  mottled  or  barred.  Head  4J;  depth  4§.  D.  IX-ll ;  A.  II, 
6;  scales  in  about  50  series.    L.  2^  inches.    Texas. 

(Boleosoma  lepida  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  388,  1853;  Girard,  U.  S.  Mex. 
Bonnd.  Siirv.  Icbth.  1859,  11:  Oligocephalus  kpidus  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila. 
1859,  67:  Boleosoma  lepidum  Giintber,  i,  77.) 

dd.  Opetcles  scaly;  preopercle  strictly  entire;  anal  spines  moderate. 

e.  Lateral  line  nearly  straigbt. 

/.  Cheeks  naked,  or  witb  only  3  or  4  small  imbedded  scales  close  bebind  eye. 

§11.  P.  ccemlens  (Storer)  Agassiz.—B/tfC  Darter;  Rainbow  Darter;  Soldier-finh. 

Body  robust,  rather  deep  and  compressed,  the  back  somewhat  ele- 
vated. Head  large,  compressed.  Mouth  moderate,  terminal,  oblique, 
the  lower  jaw  somewhat  included,  the  maxillary  reaching  front  of  orbit. 
Palatine  teeth  in  one  row.  Neck  and  breast  usually  naked.  Fins  all 
large;  dorsal  fins  usually  slightly  connected.  Males  olivaceous,  tessel- 
lated above,  the  spots  running  together  into  blotches;  back  without 
black  lengthwise  stripes;  sides  with  about  12  indigo-blue  bars  running 
obliquely  downwards  and  backwards,  most  distinct  behind,  separated 
by  bright  orange  interspaces;  caudal  fin  deep  orange,  edged  with  bright 
blue;  anal  fin  orange,  with  deep  blue  in  front  and  behind;  soft  dorsal 
chiefly  orange,  blue  at  base  and  tip;  spinous  dorsal  crimson  at  base, 
then  orange,  with  blue  edgings;  ventrals  deep  indigo;  cheeks  blue; 
throat  and  breast  orange;  females  much  duller,  with  little  blue  or  red, 
the  vertical  fins  barred  or  checked;  young  variously  marked.  Head 
33  ;  depth  ^.  D.  X-12;  A.  II,  7;  scales  5-45-8,  the  lateral  line  devel- 
oped on  about  30-35  scales.    L.  2 J  inches.    Mississippi  Valley;  very 

*  Four  more  nominal  species  of  Ibis  type  are  described  by  Girard  (Proc.  Acad.  Nat. 
Sci.  Pblla.  1859,  102)  under  tbe  names  ^/)7e»io»  |>of«i,  Oligocephalus  grahamij  O.  lemien- 
sis,  and  O,  pulchcUus;  tbe  first  from  Cbihuabua,  tbe  next  two  from  Texas,  tbe  latter 
from  Canadian  River.  A.  poisii  bas  1>.  X-I,  11;  0.  grahami  bafe  D.  lX-13;  A.  II,  8; 
O.  Iconensis  D.  IX-10;  A.  II,  7;  O.  ptilchclUis  A.  II,  C.  All  are  probably  identical  witb 
P.  Upidus, 
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abundant  in  river  channels.  One  of  the  most  gorgeously-colored  darters, 
but  less  irraceful  than  most  of  them. 

{Etheoatoma  cwrulea  Storer,  Proc.  Boat.  Soc.  Nat.  Hist.  1845,  47:  Pcdcilichthifs  cceruleua 
Agassiz,  Bull.  Miis.  Comp.  Zool.  i,  3,  1833:  Pcpcilldithys  vanatiu  Jordan,  Man.  Vert. 

ed.  2,  226:  AfttaiicJitJiya  pulchellns  Vailluut,  1.  c.  113.) 

819.  P.  spectubills  Agassiz. 

Very  similar  to  the  preceding,  but  more  elongate  and  rather  more 
compressed;  the  colors  similar,  but  the  upper  i)ortion  of  the  sides  with 
distinct  blackish  stripes  along  the  rows  of  the  scales,  and  the  ground 
color  of  the  back  and  sides  having  a  peculiar  whitish  or  bleached  ap* 
l>earance.  The  two  dorsal  fins  usually'  well  separated.  Scales  usually 
present  below  and  behind  eye.  Head  4;  depth  4 J.  D.  X-12;  A.  II,  7; 
scales  5-40-7;  Lat.  1.  on  20-25  scales.  L.  2-3  inches.  Mississippi  Val- 
ley; rather  less  abundant  than  the  other,  and  ascending  small  or  even 
muddy  streams.  Probably  merely  a  brook  variety  of  the  preceding, 
from  which  it  is  not  always  to  be  distinguished  with  certainty. 

(Agassiz,  Amer.  Joum.  Sci.  Arts,  1854,  304;  Jordan,  Man.  Vert.  ed.  2,  227.  )• 

ee.  Cheeks  evidently  scaly,  at  least  above. 

§18.  P.  asprisenls  Forbes. 

Body  rather  stout,  compressed.  Head  small  and  pointed.  Eye  large, 
longer  than  snout.  Mouth  terminal,  oblique,  the  jaws  even.  Breast 
always  naked;  opercles  scaly;  cheeks  closely  scaled,  the  lower  fourth 
rarely  bare.  Dorsal  fins  usually  separated.  Coloration  mottled  green- 
ish ;  the  spinous  dorsal  dusky  behind,  in  life  with  a  broad  band  of  blue 
and  crimson ;  soft  fins  speckled.  Head  4;  depth  4^.  D.  XI-12;  A.  II, 
8;  Lat  1.  49,  the  tubes  developed  on  34-41  scales.  L.  2 J  inches.  Illi- 
nois River. 

(Forbes,  Bull.  III.  Lab.  Xat.  Hist,  i,  41,  1877;  Jordan,  Man.  Vert.  ed.  2,  404.) 

§14*  P.Jessi8B  Jordan  &.  Bray  ton. 

Body  fusiform,  rather  deep  and  compressed.  Head  rather  large, 
moderately  pointed.  Mouth  rather  large,  terminal,  the  upper  jaw 
slightly  longest.  Cheeks  scaly  above,  the  greater  part  naked;  oi)ercles 
scaly;  throat  naked;  neck  above  scaly.  Lateral  line  extending  nearly 
to  end  of  second  dorsal.  Fins  moderate.  Chestnut  colored  above,  with 
about  9  quadrate  bar-like  blotches  of  a  dark-blue  color  along  the  sides, 
and  about  5  dark  cross-blotches  on  the  back;  fins  mottled  with  chest- 
nut; a  yellow  or  orange  baud  across  the  dorsal;  second  dorsal  and  anal 
speckled  with  golden.     Head  4;  depth  5.    D.  XII-I2;  A.  II,  9;  scales 
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6-47-7,  the  tubes  of  the  lateral  line  on  about  35  scales.    L.  3  inches. 

Chickamauga  Eiver,  Greorgia. 

(Jordan,  Man.  Vert.  ed.  2, 1878,  227  j  Jordan  &  Brayton,  BaU.  U.  S.  Nat.  Mus.  xii, 
59,  1878.) 

00.  Lateral  line  forming  *a  slight  cnrve  above  the  pectorals;  dorsals  subequal;  dorsal 
spines  9  or  10.    {Doleiokthya*  Grd.) 
g.  Cheeks  scaly. 

815.  P.  bntlerianas  Hay,  (sp.  nov.). 

Body  elongated,  contracted  behind  ventral  fins;  dorsal  region  ele- 
vated. Mouth  horizontal,  small;  maxillary  extending  to  opposite 
anterior  edge  of  pupil.  Opercles  with  2  rows  of  scales  along  lower 
edge;  cheeks  densely  scaled;  lateral  line  running  high,  extending  to 
opposite  end  of  anterior  dorsal,  on  18  scales.  Pale  greenish,  yellow 
below;  above  and  on  sides  much  mottled  with  brown;  about  10  square 
blotches  along  back ;  a  dark  spot  on  opercle,  one  behind  and  one  below 
eye;  a  streak  on  snout  between  eyes;  dorsals  with  dark  markings;  a 
red  streak  along  margin  of  spinous  dorsal;  anal  fin  nearly  white;  cau- 
dal barred.  Head  4  in  length;  depth  5^.  Eye  3 J  in  head.  Caudal 
peduncle  3f  in  body.  D.  IX-11;  A.  II,  6;  scales  3-44-12.  Black 
Eiver,  Mississippi.    (Hay  MSS.) 

816.  P.  barratti  (Holbr.)  J.  &  G. 

Body  comparatively  short,  chubby  and  compressed.  Head  rather 
large.  Mouth  large,  oblique ;  the  jaws  equal,  the  teeth  rather  strong. 
Eye  large,  3  in  head.  Scales  large,  varying  in  number.  Lateral  line 
beginning  nt  the  eyo,  arched  high  over  the  pectorals  and  ceasing  about 
midway  of  the  body,  developed  on  about  20  scales.  Opercular  spine 
strong.  Dorsal  fins  moderate,  about  equal,  separated  by  an  interspace. 
Color  greenish,  with  dark  specks;  fins  mottled;  a  dark  line  downward 
and  one  forward  from  eye;  a  series  of  rather  small  greenish  blotches 
along  each  side  and  on  the  back.  Head  3f ;  depth  4f.  D.  X-12;  A. 
II,  7;  lateral  line  45-55.  L.  2  inches.  Maryland  to  Illinois  and  south- 
ward ;  chiefly  in  streams  of  the  lowlands. 

{Bolcosoma  barratti  Holbr.  Joum.  Acad.  Nat.  Sci.  Phila.  1855,  56:  HoloUpia  harratii 
Cope,  Proc-  Acad.  Nat.  Sci.  Phila.  18(54,  233:  Hololepis  barratti  Vaillant,  1.  c.  127:  Bo- 
leichthye  clegans  Jordan,  Amer.  Lye.  Nat.  Hist.  N.  Y.  1876,  308:  Bohichthjs  elegans 
Jordan,  Man.  Vert.  404,  and  probably  of  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 
104.) 

*  Boleichlhys  G'lT&rd,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  103:  type  Boleiohthya  exilis 
Grd.    {/SoXtif  dart;  ixOv^>  ^»^') 
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,§t7.  P.  fusiformls  (Grd.)  J.  &  G. 

Body  moderately  elongate,  strongly  compressed.  Head  rather  long 
and  narrow ;  muzzle  short,  decurved,  shorter  than  the  eye.  Mouth  com- 
paratively large,  terminal;  maxillary  reaching  past  front  of  eye.  Eyes 
large,  4  in  head.  Opercular  spine  strong.  Lateral  line  beginning  at 
the  eye,  on  about  12  to  15  scales.  Neck  scaly ;  belly  and  throat  scaly. 
Olivaceous,  dotted  with  dusky  points ;  second  dorsal  and  anal  speckled. 
Head  4;  depth  6.  D.  X-9;  A.  II,  7;  Lat.  1.  55.  L.  2  inches.  Massa- 
chusetts to  New  Jersey. 

{Boleosoma  fuaiformis  Girard,  Proc.  Bost.  8oc.  Nat.  Hist,  v,  1854,  41:  Eololepis  fusi- 
formis  Copo,  Proc.  Acad.  Nat.  Sci.  Phila.  18t)4,  *233:  Eolokpis  fusiformis  Vaillimt,  1.  c. 
131:  Boleickthy^  fimformia  Jordi-n,  Man.  Vert.  228.) 

§!§•  P.  erocliroas  (Cope)  J.  &,  G. 

Body  elongate,  compressed  j  the  dorsal  outline  curved,  the  ventral 
Bearly  straight  Head  long,  decurved  and  narrowed  in  front.  Mouth 
subinferior;  the  maxillary  reaching  past  front  of  eye.  Eye  4  in  head, 
greater  than  length  of  snout.  Opercular-  spine  strong.  Lateml  line 
developed  on  about  16  scales.  General  color  rather  dark;  blackish 
above;  a  black  streak  on  muzzle  and  one  downward  from  eye;  a  dfirk 
band,  irregularly  notched,  along  the  sides,  besides  dark  specks ;  caudal 
barred;  the  sides  along  the  lateral  band  marked  by  red  dots  in  life. 
Head  4;  depth  6.  D.  IX-10 ;  A.  II,  7 ;  Lat.  1. 43.  L.  2  inches.  Streams 
tributary'  to  Delaware  and  Chesapeake  Bays.    ( Vaillant) 

{Hololepis  erochroua  Copo,  Proc.  Acad.  Nat.  Sci.  Phila.  1834,  233:  Hololepis  erochrou$ 
Vaillant,  1.  c.  i:i3:  Boleichthys  erochrous  Jordan,  Man.  Vert.  228.) 

819.  P.  eos  Jordan  &,  Copeland. 

Body  elongate,  slender,  somewhat  compressed,  especially  behind, 
rather  heavy  forwards,  with  very  long  and  slender  caudal  peduncle. 
Head  long,  rounded  in  front.  Month  small,  little  oblique,  the  upper 
jaw  a  very  little  the  longer.  Dorsal  fins  high, about  equal ;  caudal  trun- 
cate. Cheeks,  operclea,  and  neck  closely  scaled.  Breast  naked,  or  with 
a  median  series  of  small  scales.  Lateral  line  developed  on  22  to  26 
scales.  Color  dark  olive,  with  darker  markings;  10  or  12  dark  dorsal 
spots  or  bars,  and  as  many  short  dark-blue  bars  across  the  lateral  line 
nearly  opposite  the  dorsal  bars,  but  not  continuous  with  them;  the  in- 
terspaces between  these  bars,  as  well  as  most  of  the  ventral  region, 
bright  crimson  in  the  males,  nearly  plain  in  the  females;  lower  parts  of 
"the  sides,  cheeks,  etc.,  with  various  shalply  defined  but  irregular  black 
markings ;  second  dorsal,  caudal,  and  pectorals  strongly  marked  with 
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wavy  bands;  first  dorsal  bright  blue  in  the  mdles,  with  a  broad  median 
band  of  crimson j  speckled  in  the  females;  top  of  head  dark;  black 
streaks  downward  and  forward  from  eye.  Head  4;  depth  5^.  D.  IX- 
11;  A  n,  7;  Lat.  1.  58.  L.  2 J  inches.  Indiana  to  Minnesota;  abun- 
dant in  clear  cold  streams ;  one  of  the  prettiest  of  the  darters. 

(BoleidttJif/s  eos  Jordan  &>  Copeland,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  4(5:  Bolcichthy$ 
tos  Jordan,  Man.  Vert.  228.) 

gg.  Cheeks  naked;  operclos  scaly. 

890.  P.  exiflis  (Grd.)  J.  &  G. 

Body  compressed,  tapering  towards  the  caudal  peduncle,  which  is 
slightly  conti acted.  Eye  large,  subcircular,  3J  in  head;  maxillary 
reaching  anterior  edge  of  pupil.  Lateral  line  nearer  the  dorsal  than 
the  abdominal  outline ;  pectorals  extending  further  than  the  ventrals. 
Yellowish -brown,  speckled  with  grayish  black,  dorsals  and  caudal 
barred;  a  dark  spot  on  the  occipital  region  and  a  streak  in  advance  of 
as  well  as  beneath  the  orbit.  Head  4J  (with  caudal).  D.  X-10;  A.  IF, 
8.  L.  If  inches.  Little  Muddy  Kiver,  a  tributary  of  the  Upper  Mis- 
souri.   (Girard.)    Dillers  from  P.  eos  in  the  naked  cheeks. 

(Doleichthys  exUis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 103.) 

§91.  P.  warreni  (Grd.)  J.  &  G. 

"Resembles  P.  exilis  more  than  any  of  its  congeners  by  the  shape 
of  the  body  and  the  general  appearance.  It  differs  by  a  more  compact 
body,  a  proportionally  shorter  head,  smaller  scales,  and  the  number  of 
fin  rays.  Giound  color  yellowish-brown,  the  middle  of  the  flanks  macu- 
lated with  transverse  spots  of  blackish ;  the  belly  exhibiting  a  rather 
orange  hue ;  the  first  dorsal  has  a  series  of  vertically  elongated  black 
spots  resembling  a  dark  band  across  the  middle  of  the  fin ;  the  second 
dorsal  and  caudal  are  transversely  multilineated.  A  black  streak  may 
be  seen  in  advance  of  the  orbit  and  another  beneath  it.''  D.  IX-1 1 ;  A. 
II,  9.  L.  2  inches.  Cannon  Ball  River.  ^Oirard.)  Perhaps,  identical 
with  the  preceding. 

(BolcicJUhys  tvarrcni  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  104.) 

832.  P.  grraciflfis  (Grd.)  J.  <&  G. 

Slender  and  graceful ;  first  dorsal  lower  and  longer  than  the  second ; 
anal  much  deeper  than  long ;  tips  of  the  ventral  fins  extending  a  little 
further  back  than  those  of  the  pectorals.  Olivaceous,  spotted  with 
blackish ;  second  dorsal  and  caudal  barred ;  a  longitudinal  black  streak 
in  advance  of  the  orbits  and  a  vertical  one  beneath  them.    Head  4^ 
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(with  caudal).    D.  X,  10;  A.  8.   -L.  IJ  inches.    Rio  Seco  and  Rio  Leona, 
Texas.    j^Oirard.)    The  types  of  this  species, examined  by  us,  have  the 
lateral  line  incomplete  and  the  premaxillaries  not  protractile. 
iBoleosoma  gradle  Girard,  Proc.  Acad.  Nat.  Sci.  PhUa.  1859,  103.) 

••  Dorsal  spines  6j  anal  spines  obsolete f    {Almrim*  Girard.) 

898.  P.  lateralis  (Grd.)  J.  &  G. 

"  A  representative  of  the  Etheostomoid  family  was  procured  by  the 
United  States  and  Mexican  Boundary  Commission  at  the  Rio  Grande 
del  Xorte  (Rio  Bravo).  It  constitutes  a  new  generic  type  allied  to 
CatonotuSj  and  to  which  we  have  applied  the  name  of  AlvariuSj  with  the 
following  characters.  Head  elongated  and  tapering.  Mouth  terminal, 
large,  not  protractile;  lower  jaw  longer  than  the  uppfer.  Teeth  very 
minute.  Opercular  apparatus,  cheeks,  and  throat  scaly.  First  dorsal 
nearly  equal  in  height  to  the  second,  from  which  it  is  quite  distinct. 
Anal  fin  much  smaller  than  the  second  dorsal ;  caudal  fin  truncated ; 
five  soft  rays  to  the  ventrals.  Ventral  scales  uniform.'^  Body  slender, 
elongate.  Head  subconical  and  tapering  forward.  Eye  equal  to  snout, 
4  in  head.  Maxillary  reaching  pupil.  First  dorsal  about  equal  to  second 
and  separated  from  it.  Anal  smaller  than  second  dorsal,  the  last  rays 
of  the  two  fins  opposite  eaeh  other.  Scales  very  small.  Lateral  line 
median.  Brownish,  back  spotted ;  sides  with  a  narrow  blackish  streak, 
which  extends  around  the  snout;  first  dorsal  with  a  black  spot  on  its 
upper  posterior  edge;  caudal  trans vereely  barred.  D.  VI,  10;  A.  8.  L. 
15  inches.  Rio  Grande.  {Girard.) 
(Alvarius  lateralis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  101.) 

967.— miCROPERCA  Putnam. 
(Putnam,  Bnll.  Mug.  Coinp.  Zo5l.  I,  1833,  4:  type  Microperca  punctulata  Putn.) 

Body  rather  short,  comi^ressed.  Mouth  moderate,  the  jaws  about 
equal.  Premaxillaries  not  protractile.  Vomerine  teeth  present.  Gill- 
membranes  scarcely  connected.  Scales  large.  Lateral  line  obsolete. 
Dorsal  fins  small,  subequal,  well  separated,  the  first  with  six  or  seven 
spines;  anal  fin  much  smaller  than  second  dorsal,  with  two  well-devel- 
oped spines.  Color  greenish,  with  dusky  markings.  Size  very  small, 
probably  the  smallest  of  the  spiny -rayed  fishes.  (/jiu/>oc,  small;  ^rc/oziy, 
perch.) 

824.  M.  pirisliarls  Hay. 
Body  short  and  stout.    Snout  conical,  pointed;  jaws  equal;  mouth 

M/raWu«  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  101:  type  AlvaHm  lateralis,  (A 
coined  name  without  meaning.) 
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small,  slightly  oblique,  maxillary  reachlDg  front  of  eye.  Eye  small,  4 
in  head.  Cheeks  and  opercles  with  large  scales.  Opercular  spine  well 
developed.  Scales  large,  the  tubes  of  the  lateral  line  developed  on  two 
of  them;  dorsals  well  separated.  Anal  spines  slender,  high;  pectorals 
and  ventrals  reaching  about  to  vent.  Olive,  speckled  with  brown;  ten 
brownish  spots  along  the  sides;  black  streaks  downward  and  forward 
jfrom  eye;  dorsal  fins  mottled.  Head  4;  depth  4|.  D.  Ylll,  11;  A. 
II,  6.    Lat.  1.  36.    L.  1^  inches.    Alabama  and  MississippL 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  496.) 

835.  M.  punctalata  PntDam.~Zea«^  Darter, 

Body  rather  short  and  deep,  somewhat  compressed,  the  back  arched. 
Caudal  peduncle  rather  long.  Head  moderate.  The  snout  somewhat 
decurved.  The  mouth  moderate,  terminal,  oblique.  Cheeks  naked. 
Opercles  somewhat  scaly.  Opercular  spine  very  small.  Keck  and  chest 
naked.  No  trace  of  lateral  line.  The  usual  series  of  tubes  along  the  tem- 
poral region.  Scales  quite  large,  strongly  ctenoid.  Vertical  fins  short. 
Anal  spines  strong,  the  first  usually  the  largest.  Coloration  olivaceous, 
the  sides  closely  speckled  and  with  vague  bars  and  zigzag  markings ;  sec- 
ond dorsal  and  caudal  barred ;  dark  streaks  radiating  from  eye ;  a  dark 
humeral  spot.  Head  3|;  depth  4^.  D.  VI-VII,  10;  A.  II,  0;  Lat.  1. 
34.  L.  1^  inches.  Smallest  of  the  darters,  and  one  of  the  smallest  of 
•  fishes,  abounding  in  the  clear  streams  of  the  Northwestern  States. 
(Putnam,  Bull.  Mus.  Comp.  Zool.  i,  1863,  4;  Jordan,  Man.  Vert. 229.) 

968.— PERCA  LinnsBTis. 
Perch. 

(Artedi:  LinnsBns,  Systema  Natarse :  typo  Perca  fluviaiilU  li.) 

Body  oblong,  somewhat  compressed,  the  back  elevated.  Cheeks 
scaly;  opercles  mostly  naked;  the  operculum  armed  with  a  single 
spine.  Preopercle  and  shoulder  girdle  serrated.  Mouth  moderate, 
terminal ;  premaxillaries  protractile ;  teeth  in  villiform  bands  on  jaws, 
vomer,  and  palatines ;  no  canine  teeth.  Branchiostegals  7.  Gill-mem- 
branes separate;  pseudobranchiae  small,  but  perfect;  no  anal  papilla. 
Scales  rather  small,  strongly  ctenoid.  Lateral  line  complete.  Dorsal 
fins  entirely  separate,  the  first  of  12-15  spines;  anal  fin  with  two  slender 
spines;  caudal  emarginate;  air-bladder  present.  Pyloric  coeca3;  ver- 
tebrse  {P.  fluviaUlis)  21+20.  Fresh  waters  of  northern  regions;  thpee 
species  now  known:  P.  fluviatilis  in  Europe,  P.  schrencki  in  Asia,  and 
P.  americana.    This  genus  has  long  been  considered  the  type  of  the 
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spiny -rayed  fishes,  and  in  many  systems  it  has  been  placed  first  in  the 
series  of  fishes.  (T^ipxrjy  Perca^  the  ancient  name  of  P.  fluviatUiSj  from 
Tzipxo^y  dusky.) 

826.  p.  americana  Schranok.— FeZZotr  Perch;  American  Perch;  Ringed  Perch, 

Back  dark  olivaceous ;  sides  golden  yellow  5  belly  pale  5  sides  with  6 
or  8  broad  dark  bars,  which  extend  from  the  back  to  below  the  axis  of 
the  body ;  lower  fins  largely  red  or  orange ;  upper  fins  olivaceous ;  usually 
no  distinct  black  spot  on  anterior  or  posterior  part  of  spinous  dorsal. 
Back  highest  at  origin  of  spinous  dorsal,  which  is  more  or  less  behind 
insertion  of  pectoral ;  profile  convex  from  dorsal  to  occiput,  thence  con- 
cave anteriorly,  the  snout  projecting.  Mouth  somewhat  oblique,  max- 
illary reaching  opposite  middle  of  orbit.  Cheeks  closely  scaled  through- 
out, the  scales  imbricated ;  opercular  striae  and  rugosities  on  top  of  head 
well  marked.  PseudobranchijB  quite  small.  Gill-rakers  stout,  short- 
ish. Head  SJ  in  length ;  depth  3^.  D.  XIII-I,  14  j  A.  II,  7 )  scales  5- 
65-17.  Fresh  waters  of  the  Eastern  United  States ;  chiefly  northward 
and  eastward ;  abundant. 

This  species  has  been  recently  considered  as  a  slight  variety  of  the 
European  Ferca  fluviatilia.  It  is,  however,  distinguished  by  the  follow- 
ing characters :  The  head  in  P.  americana  is  rougher,  the  opercle  more 
strongly  striate,  the  bones  generally  with  flner  and  more  numerous  serrae; 
the  preorbital  is  serrate,  the  scales  on  the  cheeks  are  larger,  imbricated 
and  distinctly  ctenoid ;  the  maxillary  extends  to  opposite  the  middle  of 
the  pupil.  The  gill-rakers  are  stout,  the  longest  but  three  times  as  high 
as  broad.  The  pseudobranchire  are  much  smaller  than  in  P.  Jiuviatilis. 
First  spine  of  the  dorsal  over  or  behind  the  posterior  edge  of  the  operde, 
a  series  of  scales  downward  from  it  reaching  about  to  base  of  pectoral. 
In  P.  fluviatilis  the  dorsal  is  further  forward,  and  the  anterior  spines  are 
considerably  higher  than  in  P.  americana.  The  scales  are  usually  larger 
in  the  American  species,  the  dark  bars  are  more  sharply  defined,  and  the 
black  spot  on  the  membrane  of  the  last  dorsal  spines,  well  defined  m  P. 
JIuviatiliSj  is  usually  wanting.  The  most  important  characters,  the  dif- 
ference in  the  insertion  of  the  dorsal,  and  in  the  gill-rakers  and  pseudo- 
branchife,  have  not  been  noticed  by  those  writers  who  have  decided 
that  our  species  is  identical  with  the  European. 

{Perca  americana  Srhraiick,  abont  1790,  fi<]o  Gill:  Bodianus  flaveseenn  Mitch.  Trans. 
Lit.  &  Phil.Soc.  N.  Y.  Iril5,  421:  Perca  flareecene  Holbrook,  Ichth.  S.  C.  1860,  2:  Perca 
flavescenSy  acuta,  and  /yroci/i*  GiintUer,  i,  59-60:  Perca  fluviaiilis  var.  Steiudacliner, 
Sitzuugsbcr.  Wiener  Akad.  1878.) 
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969.— STIZOSTEDIITIVI  Kafinesque. 

PiJce  Perches. 

(Ludoperca  Cuvier:  Cenlropomus  Bleeker.) 
(Stizostedion  Rafinesque,  Ichth.  Oh.  1820,  23:  type  PerccC salmonea  Raf.) 

Body  slender,  elongate,  fusiform.  Head  subconicul,  long.  Cheeks 
and  opercles  more  or  less  scaly;  top  of  the  head  with  some  scales. 
Mouth  large,  the  jaws  about  equal;  premaxillaries  protractile,  little 
movable.  Teeth  in  villiform  bands,  the  jaws  and  palatines  with  long, 
sharp  canines.  Gill-rakers  slender,  strong;  gill-membranes  separate. 
Preopercle  serrated;  opercle  with  one  or  more  spines,  terminations  of 
radiating  strice.  Dorsal  fins  separate,  the  first  with  12  to  15  spines ; 
anal  spines  2,  slender;  ventral  fins  not  close  together.  Scales  small, 
strongly  ctenoid ;  lateral  line  continuous.  Pseudobranchije  well  devel- 
oped. Pyloric  coBca  3  to  7.  Large  carnivorous  fishes  of  the  fresh  waters 
of  North  America  and  Europe ;  two  strongly  marked  species  on  each 
continent.  {aTiXm^  to  prick;  ^re^eov,  a  little  breast ;  •^the  name  means 
pungent  throat,^  according  to  Kafinesque.) 

a.  Pyloric  c(Bca  3,  subeqaal,  all  abont  as  long  as  the  stdmach.    (Stieostedium.) 

887.  S.  vltreum  (Mitch.)  Joi-dan&Copeland.— fFa/Z-cyed  PiJte;  Dory;  GlasB-eye; 
Yellow  Pike;  Blue  Pike;  Jack  Salmon, 

Dark  olive,  finely  mottled  with  brassy,  the  latter  color  forming  indis- 
tinct oblique  lines ;  sides  of  head  more  or  less  vermiculated ;  lower  jaw 
flesh-colored;  belly  and  lower  fins  pinkish ;  spinous  dorsal  with  a  large 
jet-black  blotch  on  the  membrane  of  the  last  two  or  three  spines,  other- 
wise nearly  plain ;  second  dorsal  and  caudal  mottled  olive  and  yellow- 
ish; base  of  pectorals  dusky  without  distinct  blaek  blotch.  Body  slen- 
der, becoming  compressed  with  age,  the  back  more  arched  than  in  8.  ca- 
nddcnse.  Dorsal  spines  high,  more  than  half  length  of  head;  soft  dorsal 
nearly  as  long  as  spinous  dorsal.  Ilead  3§ ;  depth  about  4^.  Eye  shorter 
than  snout,  4.]-o  in  head.  D.  XIII-I,  21 ;  A.  II,  12  j  Lat.  1.  90.  Pyloric 
coeca  3,  rather  long.  Great  Lake  region.  Upper  Mississippi,  and  some 
Atlantic  streinns,  north  to  the  fur  countries;  an  abundant  and  valued 
food-fish,  reaching  a  length  of  nearly  3  feet  and  a  weight  of  10  to  20 
pounds. 

{Perca  viirea  Mitch.  Sup.  Anier.  Montb.  Mag.  ii,  247,  1818:  Ludoperca  amcricana 
Cnv.  &.  Val.  ii,  122;  Ludoperca  americana  GUutlier,  1,74;  Jordan,  Bull.  U.  S.  Nat.  Muh, 
X,  43:  Perca  aalmonea  Raf  Amer.  Mouth.  Mag.  v,  354,  1818:  Stizoste  hium  aalmoneum 
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Jordan,  Bull.  U.  S.  Nat.  Mus.  z,  47:  Stisosletkium  vitreuvn  yor.  salmofievm  Jordan,  Man. 
Vert,  ii,  230,  the  **Blue  Pike,"  a  local  variety  in  Ohio  and  southward;  bluer,  with  the 
body  shorter  and  deeper,  the  bize  smaller.) 

aa.  Pyloric  coBca  small,  unequal,  4  to  7  in  number.    (Cynopcrca  Gill  &  Jordan.*) 
8d8*  S*  eanadensef  (Smith)  Jor. — Sanger;  Sand-pike;  Gray-pike;  Hem-fish, 

Olive  gra}'  above,  sides  brassy  or  pale  orange,  with  much  dark  mot- 
tling ;  young  pale  orange  with  large  dark  lateral  shades ;  spinous  dorsal 
with  2  or  3  rows  of  round  black  spots ;  no  distinct  black  blotch  on 
the  posterior  part  of  the  fin  ]  a  large  black  blotch  at  base  of  pectorals ; 
second  dorsal  with  about  3  rows  of  irregular  dark  spots )  caudal  dusky 
and  yellowish.  Body  elongate,  more  terete  than  in  the  preceding.  Head 
quite  pointed,  depressed,  about  3^  in  length ;  depth  4^5.  Eye  small, 
5  in  head.  Opercular  spines  varying  in  number  and  size.  D.  XIII-I, 
18 ;  A.  II,  12 ;  Lat.  1.  95.  Pyloric  coeca  4-7,  smaller  than  in  8.  vitreum. 
L.  15  inches.    Great  Lake  region,  Upper  Mississippi  and  Ohio  Bivers. 

(Lnciopcrca  canadensis  C.  H.  Smith,  MS8.  in  GriflSth's  edition  Cuvier's  Animal  King- 
dom, X,  275,  183(5:  Lucioperca  canadensis  Gtlnther,  i,  75:  Lucioperca  grieea  DeKay,  N. 
Y.  Fauna,  Fishes,  1842,  19;  Lucioperca  grisea  Giinther,  i,  76 ;  Jordan,  BulL  U.  S.  Nat. 
Mus.  X,  48 :  Lucioperca  horea  Grd.,  Proc.  Acad.  Kat.  Sci.  Phila.  1857.) 

Family  LXXXVI.— SERRANIDiE. 

{The  Sea  Bass.) 

Body  oblong  or  elongate,  more  or  less  compressed,  covered  with  adher- 
ent, ctenoid  (rarely  smooth)  scales  of  moderate  or  small  size.  Mouth 
horizontal  ot  little  oblique,  usually  large.  Premaxillary  protractile. 
Maxillary  broad,  with  or  without  a  supplemental  bone,  its  posterior  part 
not  slipping  under  the  edge  of  the  preorbital.  Jaws  with  bands  of  teeth, 
some  of  the  teeth  sometimes  enlarged  and  canine  like;  no  incisors  nor 
molar  teeth;  vomer  and  palatines  with  bands  of  villifbrm  teeth ;  tongue 
sometimes  with  teeth ;  pterygoids  toothless.  Gill-rakers  usually  stiff  and 
rather  long,  armed  with  teeth.  Gills  4,  a  long  slit  behind  the  fourth. 
PseudobranchisB  large.    Lower  pharyngeals  separate,  rather  narrow, 

*  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  48 :  type  Lucioperca  canadensis  Smith.  xvoVf  dog; 
itEpHTf,  perch. 

t  Three  varieties  of  this  species  may  usually  be  recognized: 

a.  Var.  canadense,  of  the  St.  Lawrence  region,  with  the  operclesand  bones  of  the  head 

considerably  rougher,  the  number  of  opercular  spines,  which  are  merely  the  free 

ends  of  the  strisB,  increased ;  the  head  is  also  more  closely  and  extensively  scaly ; 

h,  Var.  griseum  (DeKay),  the  common  forni  of  the  Great  Lake  region,  described  above ; 

and 
0.  Var.  horcum  Grd.  from  the  Upper  Missouri  region,  with  the  head  slenderer. 
These  forms  intergrade  and  are  doubtless  varieties  of  the  same  species. 
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-with  x>oiiited  teeth.  Gill-membranes  separate,  free  from  tbe  isthmus. 
Branchiostegals  7  or  6.  Cheeks  and  opercles  scaly;  preopeixile  with 
its  i)08terior  margin  usually  more  or  less  serrate ;  opercles  usually  ending 
in  one  or  two  flat  points  or  spins.  Ncstrils  double.  Lateral  line  con- 
tinuous, single,  not  running  up  on  the  caudal  fin  (except  in  Centropomus). 
Skull  without  cranial  spines,  not  cavernous.  No  suborbital  stay.  Dorsal 
fin  variously  developed,  continuous  or  divided,  the  spines  generally  stiflf. 
Anal  fin  rather  short,  with  3  spines,  which  are  rarely  reduced  in  number 
or  obsolete.  Ventrals  separate,  throacic,  1, 5.  Pectorals  weU  developed. 
Caudal  fin  truncate,  rounded,  or  moderately  forked,  its  peduncle  stout 
and  not  keeled.  Vertebrae  about  25.  Air-bladder  present,  usually  rather 
small,  and  adherent  to  the  walls  of  the  abdomen.  Intestinal  canal 
short,  with  several  or  many  pyloric  appendages;  the  stomach  ccecal. 

Genera  40;  species  about  300.  Carnivorous  fishes,  chiefly  marine, 
and  found  in  all  warm  seas;  a  few  in  fresh  waters. 

As  here  understood,  the  Serranidas  comprises  the  most  of  the  family 

of  PercidmsLSt  understood  by  Giinther  and  others,  exclusive  of  those  with 

imperfect  pseudobranchiae,  those  with  one  or  two  anal  spines  and  with 

the  number  of  vertebrse  increased,  those  in  which  the  whole  length  of 

the  maxillary  slips  under  the  preorbital,  and  the  forms  related  to 

Priacanthus.    Even  after  these  eliminations  the  family  is  considerably 

varied.    The  definition  of  genera  in  this  group  oflers  many  difficulties. 

{PercidcBf  groups  Percina,  Serranina,  exclusive  of  certain  species,  Giinther,  i,  Gl-220: 
SerranidcBf  LahracidcB,  Ceptropomidce,  Gill.) 

*Anal  spines  strong;  dorsal  spines  several, 
t  Branchiostegals  seven, 
a.  Teeth  all  villiform,  without  canines. 
b.  Caudal  fin  deeply  forked;  dorsal  divided. 
c.  Tongue  toothless ;  supplemental  maxillary  present.    (Ccniropomince,) 

d.  Second  anal  spine  strong Centropomus,  270. 

cc.  Tongue  with  teeth;  supplemental  maxillary  wanting.    {Labradna,) 

e.  First  dorsal  with  9  spines Rocccs,  271. 

hb,  Capdal  fin  not  forked. 

e.  Tongue  toothless ;  head  scarcely  armed. 

/.  First  dorsal  of  10  spines,  depressible  in  a  groove ..  Stereolepis,  275J. 
ee.  Tongue  with  teeth ;  head  well  armed. 

g.  Dorsal  continuous ;  a  rough  ridge  on  the  operculum. 

POLYPRION,  273. 
aa.  Teeth  not  all  villiform,  some  of  them  more  or  less  enlarged  and  canine  like. 
(Serratiince.) 
K,  MaxUlary  without  distinct  supplemental  bone ;  lateral  canines 

usually  stronger  than  those  in  front Serranus,  274. 

hh.  Maxillary  with  a  distinct  supplemental  bone ;  anterior  canines 
strongest ;  inner  series  of  teeth  depressible. 
f.  Cranium  above  with  three  parallel  raised  crests;  anal  rays 
about  III,  11 Trisotropis,  275. 
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t.  Craninm  with  only  the  median  crest  developed;    anal  rays 

about  III,  9 Eptnephelus,  276. 

hhh.  Maxillary  nnkaown;  "  pyloric  cceca  innumerable." 

PROMICROP8, 277. 

ft  Branch iostegals  6;  doroal  spines  10,  the  third  filamentous DuLE8,278b 

••  Anal  spines  obsolete  or  reduced  to  2;  scales  very  small,  smooth.    ( RhyptidncB.) 

J,  Dorsal  spines  2  or  3  only Rhypticus,  279. 

SiTO.— CENTBOPOMUS  LacdpMe. 
(Oxylabrax  Bleeker.) 
(Lac^p^de,  Hist.  Nat.  Poiss.  iv,248,  1802:  type  Scicena  undtoimalis  Bloch.) 

Body  elongate,  covered  with  rather  small,  ctenoid  scales.  Head 
oblong-conical,  depressed,  lower  jaw  projecting ;  teeth  on  jaws,  vomer, 
and  palatines,  all  villiform,  without  canines;  tongue  smooth.  Maxillary 
with  a  strong  supplemental  bone.  Preopercle  serrated;  two  stronger 
spines  at  its  angle;  opercle  without  true  spines;  preorbital  and  supra- 
scapular usually  serrated.  Dorsal  fins  entirely  separated;  the  first  with 
8  spines;  the  first  and  second  spines  usually  much  shorter  than  the 
third.  Anal  fin  short,  with  3  spines,  the.  second  of  which  is  long  and 
strong.  Caudal  forked.  Lateral  line  conspicuous,  extending  on  the 
caudal  fin.  Branchiostegals  7.  Species  numerous,  inhabiting  tropical 
seas.  According  to  Professor  Gill  the  skeleton  of  Centropomus  differs 
so  widely  from  that  of  the  other  Serranoids  that  it  should  constitute  a 
sepamte  family,    (xcvt/jov,  spine;  :rai/ia,  operculum.) 

a.  Lat.  1.  about  70;  body  elongate. 

879.  €•  undecimalis  (Bloch.)  Cuv.  &  Ya], —Rohalo, 

Silvery,  greenish  above;  lateral  line  black,  very  distinct;  dorsal  and 
caudal  dusky;  other  .fins  yellowish;  ventrals  without  dusky  area.  Pre- 
orbital nearly  entire.  Third  dorsal  spine  longer  than  the  fourth;  second 
anal  spine  comparatively  short,  about  as  long  as  third.  Air-bladder 
anteriorly  with  two  long,  slender,  backward-directed  horns.  Head  3; 
depth  4J.  D.VII-I,9;  A.III,6;  Latl.70.  A  large  food-fish,  abundant 
in  the  West  Indies;  ranging  northward  to  Lower  California,  Florida, 
and  Texas. 

{Scicena  undecimalis  Bloch.  Ichth.  303;  GUnthcr,  i,  79;  Vaillant  &  Bocourt,  Miss.  Scu 
au  Mex.  Iv,  17:  Ceniropomns  viridia  Lockington,  Proc.  Cal.  Acad.  Nat.  Sci.  1877, 16.) 

971.— BOCCirS  Mitchill. 
Bass. 

{Labrax  Cuvicr,  1817 ;  preoccupied  in  ChiridcB.) 

(Mitchill,  Rcpt.  part,  Fish.  N.  Y.  1814,  25 :  type  Roccu$  striatua  Mitch.  =  Scicena  Urn- 
eata  Bloch.) 

Body  oblong  or  ovate,  compressed  and  more  or  less  elevated.    Head 
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conical,  scaly  above  and  on  sides.  Mouth  rather  large,  nearly  horizon- 
tal ;  the  jaws  eqnal,  or  the  lower  projecting.  Premaxillaries  protrac* 
tile;  maxUlaries  large,  without  supplemental  bone,  only  the  edge  of  the 
anterior  part  slipping  under  the  preorbital.  Teeth  all  villiform,  in 
bands,  on  jaws,  vomer,  palatines,  and  tongue.  Eye  large,  orbital  ridge 
a  little  elevated.  Preopercle  serrate  behind  and  below;  the  teeth  of 
its  lower  margin  sometimes  enlarged.  Opercle  with  two  flat  spines. 
Preorbital  narrow.  PsendobranchisB  large.  Scales  large.  Breast 
scaly.  Dorsal  fins  separate  or  connected  at  base,  the  anterior  with  9 
strong  spines.  Anal  spines  well  developed.  Caudal  fin  lunate.  Pec- 
torals small.  Species  about  6,  in  America  and  Eurox>e,  inhabiting  both 
firesh  and  salt  waters.    (Kame  derived  from  the  vernacular  ^^  Eock-flsh.") 

a.  Senas  on  lower  edge  of  preopercle  sma!!,  not  directed  forwards. 

h.  Teeth  on  base  of  tongue ;  anal  spines  graduated ;  lower  Jaw  projecting ;  scales 
on  cheeks  almost  cycloid ;  dorsal  fins  separate. 
0.  Teeth  on  base  of  tongue  in  two  patches ;  body  elongate,  little  compressed. 
(Boocus  Mitchill.) 

880.  B.llneaCllS  (Bloch)  Gill.— ^<Hped  Bai$;  Bock-fish;  Book. 

Olivaceous-silvery;  sides  and  below  silvery  white  or  brassy;  sides 
marked  with  7  or  8  longitudinal  dark  bands,  one  of  which  runs  along 
the  lateral  line;  the  stripes  usually  continuous.  Body  elongate,  little 
elevated;  the  young  slender;  axis  of  body  about  in  the  middle  of  the 
depth  of  the  body.  Mouth  large,  oblique ;  the  large  maxillary  reaching 
to  below  the  middle  of  orbit  Eye  about  half  length  of  snout.  Pec- 
toral short,  If  in  head.  Spines  slenderer  than  in  the  other  species ;  the 
second  anal  spine  i  length  of  head.  Head  3^  in  length;  depth  3^.  B. 
IX-1, 12;  A.  in,  11;  Lat.  1.  65.  L,  3-4  feet.  Atlantic  coast;  entering 
rivers ;  one  of  the  largest  and  finest  of  our  game  fishes. 

{Soiwna  lineata  Bloch.  Ichth.  ix,  53 :  Boocus  Uneatus  GiU.  Proc.  Acad.  Nat.  Sci.  Phila. 
1860,  64 :  LabraxUneatus  Holbrook,  Ich.  S.  C.  1860, 24  :  Lahrox  Hneatua  GUnther,  i,  64.) 

ce.  Teeth  on  base  of  tongne  in  a  single  patch ;  body  oblong,  compressed.    {Lepibema* 
Baf.) 

Ml.  B.  clirysops  (Raf.)  Om.^ White  Bom, 

Silvery,  tinged  with  golden  below  the  lateral  line  and  with  reddish 
above;  sides  with  blackish  or  dusky  longitudinal  lines,  4  or  5  above 
the  lateral  line,  one  through  which  the  lateral  line  runs,  and  a  variable 
number  of  more  or  less  distinct  ones  below  it,  the  latter  sometimes 
more  or  less  interrupted  or  transposed.    Dorsal  outline  much  curved ; 

*Rafinesqne,  Ich.  Oh.  1820,  23:  type  Ferca  ehnfsops.  {Xenti,  scale;  /St^moc,  stair; 
from  ''  the  scaly  bases  of  the  fins.'0 

Bull.  Nat  Mus.  No.  16 34 
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second  anal  spine  J  length  of  head.  Axis  of  body  rather  below  the 
middle  of  its  depth.  Head  conical,  slightly  depressed  at  the  nape. 
Mouth  smcall,  nearly  horizontal ;  maxillary  reaching  middle  of  pnpil. 
Head  aboat  3J  in  length;  depth  abont  2J.  Eye  large,  its  diameter 
equal  to  the  length  of  the  snout.  D.  IX-1, 14 ;  A.  Ill,  12 ;  Lat.  1.  55. 
L.  15  inches.  Great  Lakes,  Mississippi  Valley,  and  northward.  A  game 
fish  of  some  repute. 

(Perca  chryeops  Raf.  leh.  Oh.  1820,  28:  Ldbrax  mnlHlineatMS  Kirtland,  Best.  Jour. 
Nat.  Hist.  V,  21:  Roooui  chry9op$  Gill,  Proc.  Acad.  Nat.  Set.  PbUa.  1860,  113:  Lahrax 
oseulatH,  muUUineatay  and  fiotata  Giinther,  1,  65,  67 :  Lahrax  albidus  Dekay,  New  York 
Fauna,  Fish.  1842,  13.) 

hb.  No  teeth  on  baae  of  tongue;  second  anal  spine  enlarged;  jaws  equal;  scales  on 
cheeks  ctenoid;  dorsal  fins  somewhat  connected,    (iforone*  GilL) 
d.  Sides  striped  with  black. 

882.  B.  interruptus  (Gill)  J.  &  Q.—YeUoto  Ban. 

Brassy,  tinged  with  olivaceous  above ;  sides  with  7  very  distinct  lon- 
gitudinal black  bands,  darker  than  in  the  other  species,  those  below 
the  lateral  line  interrupted  posteriorly,  the  posterior  part  alternating 
with  the  anterior.  Body  oblong-ovate,  with  the  dorsal  outline  much 
arched.  Head  depressed,  somewhfit  pointed,  its  profile  concave.  Eyes 
large,  their  diameter  equalling  length  of  snout  Mouth  somewhat 
oblique,  maxillary  nearly  reaching  middle  of  orbit  Spines  very  robust; 
second  anal  spine  |  length  of  head.  Dorsal  fins  little  connected.  Head 
3  in  length;  depth  2§.  D.  IX-I,  12;  A.  Ill,  9 ;  Lat  1.  50.  L.  1  foot 
Mississippi  Valley,  chiefly  southward;  north  to  Illinois. 

{Lahrax  okrysops  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1858,  29 ;  not  Peroa  ohry9op9 
Raf. :  Marane  interrupia  Gill,  Proc.  Acad.  h'at.  Sci.  Pliila.  1860,  118.) 

dd.  Sides  not  striped  with  black. 

988.  R.  amerieanus  (GmeL)  J.  &  Q,— White  Perch. 

Olivaceous ;  sides  silvery,  with  faint  lighter  streaks.  Body  oblong- 
ovate;  dorsal  outline  much  arched;  the  head  depressed  above  eyes, 
and  rather  pointed.  Month  rather  small,  somewhat  oblique,  maxillary 
nearly  reaching  the  vertical  from  the  middle  of  the  orbit  Eye  mod- 
erate, its  diameter  about  equal  to  length  of  snout  Spines  strong,  the 
second  anal  spine  nearly  i  length  of  head.  Dorsal  fins  considerably 
connected.    Head  3  in  length ;  depth  about  3.    D.  IX-I,  12;  A.  Ill,  9; 

*  Gill,  Proc.  Acad.  Nat  Sci.  Phila.  18C0,  116 :  typo  Peroa  americana  Gmel.  Mor^e 
Mitch.  Rcpt.  Fish.  N.  Y.  1814,  18 ;  is  properly  a  synonym  of  Peroa,  (Meaning,  if  any, 
unknown. ) 
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Lat  1.  50.    Length  scarcely  a  foot    Cape  Cod  to  Florida,  abundant, 
ascending  all  streams  coastwise. 

(Perca  ametioana  Gmel.  Syst.  Nat.  I,  pare  iii,  1308,  1789:  Labrax  ritftts  Storer,  Hist. 
Finh.  Mass.  9:  Marone  americana  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1880,  116:  Peroa  mu- 
cronata  Kaf.  Ame^  Month.  Mag.  ii,  205 :  Labrax  amerioanus  Holbrook,  Ich.  8^  C.  5 : 
Labrax  rtifu9  eaxdpallidus  GUnther,  i,  65, 67.) 

979.-STI:BI:0L.I:PIS  Ayren. 
Jew  Fishes. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  28:  type  Siereolepis  gigas  Ayres.) 

Body  Qblon^^  somewhat  elevated,  little  compressed.  Head  robust, 
the  profile  steeply  elevated,  the  forehead  broad  and  flattish.  Edges  of 
preopercle  and  interopercle  serrate,  becoming  nearly  entire  with  age. 
Crown,  cheeks,  and  opercles  scaly ;  snout,  preorbital,  and  jaws  naked. 
Scales  small,  not  strongly  ctenoid,  their  surface  rugose  with  radiating 
striae.  Mouth  large,  wide,  placed  low;  lower  jaw  prominent.  Maxil- 
lary with  a  well-developed  supplemental  bone,  extending  to  below  the 
eye.  Preorbital  wide,  only  the  anterior  edge  of  the  maxillary  slipping 
tinder  it  Teeth  all  villiform,  in  broad  bands,  on  jaws,  vomer,  and  pal- 
atines. Branchiostegals  7.  PseudobranchisB  very  large.  Gill-rakers 
very  strong.  Dorsal  fin  with  11  low,  stout  spines,  the  last  spines  very 
much  shorter  than  the  middle  ones,  and  all  depressible  in  a  deep  groove. 
Anal  fin  similar  to  soft  dorsal,  with  3  low,  stout  spines ;  caudal  fin 
broad,  nearly  truncate;  pectorals  moderate;  ventrals  long.  Pyloric 
c(Bca  about  7.  Size  enormous,  among  the  largest  of  Percoid  fishes. 
((TTcpso^y  firm ;  ^r^rc? ,  scale.) 

834*  S*  8l9a§  Ayres.— t/eto->i«A;  Black  Sea  Bass. 

Brownish  with  large  blacK  blotches,  becoming  with  age  nearly  uni- 
form greenish  black;  vertical  fins  in  the  young  with  a  conspicuous 
pale  edge;  ventrals  black.  Body  and  head  robust;  region  from  occi- 
put to  dorsal  carinated.  Soft  parts  of  vertical  fins  scaly ;  spinous  part 
naked ;  first  dorsal  spine  prominent,  curved.  Ventrals  reaching  vent, 
one-fourth  longer  than  the  pectorals.  Head  3;  depth  3.  D.  X-1, 10; 
A.  Ill,  8 ;  Lat.  1.  116.  Pyloric  cceca  7,  long.  L.  6  feet  Coast  of 
California  from  San  Francisco  southward,  not  rare. 

(Ayres,  Proo.  Cal.  Acad.  Sci.  1859, 28:  Siereolepis  oal{foniious  Gill,  Proc.  Acad.  Nat 
Set.  Phila.  1863,  330.) 
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978.— P0L.TPR10Br  Cuvier. 
Btone  Bass. 
(Cavier,  Rdgne  Anim.  ii,  1817 :  type  Polyprion  oemium  Yal.) 

Body  robust,  moderately  elevated,  covered  with  small,  firm  scales, 
which  extend  on  the  vertical  fins.  Month  large,  the  lower  jaw  pro- 
jecting. Teeth  in  villiform  bands  on  jaws,  vomer,  palatines,  and 
tongue.  Preopercle  serrate;  orbital  region  with  spinous  projections; 
a  strong,  rough,  bony  longitudinal  ridge  on  the  opercle^  Dorsal  fin 
continuous,  low,  with  11  strong  spines;  caudal  rounded;  anal  with 
3  spines,  the  third  the  largest;  ventrals  large;  pectorals  short. 
Spines  of  anal  and  ventrals  somewhat  serrate  on  the-  anterior  edge. 
Vertebr®  13  + 13.  Pyloric  cceca  about  70.  Branchiostegals  -7.  (^roAo^, 
many ;  npt6vy  saw.) 

88«l.  P*  oxygenius  (Schn.)  J.  &  Q.—Stone  Bass;  Wreck-fish;  Cernier, 

Grayish  brown,  the  caudal  edged  with  white;  young  clouded  with 
light  and  dark.  Body  robust,  somewhat  compressed;  the  back  ele- 
vated. Mouth  rather  large,  the  scaly  maxillary  extending  to  opposite 
the  posterior  margin  of  the  eye ;  lower  jaw  the  longer.  Supraocular 
region,  scapula,  suprascapula,  preopercle,  and  a  ridge  6n  opercle  spi- 
nigerous.  Anal  spines  short,  serrate  anteriorly,  the  third  much  the 
longest.  Head  3 ;  depth  2^.  D.  XI,  12;  A.  Ill,  8;  L.  6  feet.  A  very 
large  fish  of  the  coasts  of  Southern  Europe  and  Africa ;  a  single  young 
specimen  lately  obtained  in  deep  water  by  the  United  States  Fish  Com- 
mission.   It  resembles  StereolepiSj  but  is  much  rougher. 

(Amphiprion  americanus  Bloch  &  Schneider,  205,  t.  47, 1801;  erroneously  ascribed  to 
America  {nomen  inepium  f ):  Epinq»helus  oxggeneios  Bloch  &.  Schneider,  301 :  Polyprioti 
oemiuM  Valenciennes,  M^m.  du  Mus.  xi,  265:  Polyprion  osmium  Cnv.  Sl  Val.  Hi,  21,  pi. 
42:  Polyprion  osmium  Qt\hi.their,  i,lG9:  Polyprion  osmium  Jysky,  Brit.  Fish.  17.) 

Si74.-Si:RBAlVirS  Cnvier. 

8ea  Boss. 

(Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  ii,  210,  1828:  type  Psrca  scriba  L.) 

Body  oblong  or  moderately  elongate,  covered  with  rather  small, 
ctenoid  scales.  Scales  of  the  lateral  line  quadrilateral  or  subtriangu- 
lar,  ctenoid.  Head  oblong.  Mouth  wide,  oblique.  Maxillary  with- 
out supplemental  bone.  Outer  series  of  teeth  more  or  less  enlarged 
and  canine-like,  the  canines  sometimes  verjr  small,  sometimes  large, 
commonly  numerous  and  developed  along  the  sides  of  the  lower  jaw. 
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as  well  as  along  the  front  5  teeth  mostly  fixed.  Preopercle  serrate  be- 
hind ;  opercle  ending  in  2  flat  spines.  Cheeks  and  opercles  scaly.  Gill- 
rakers  shortish,  stoat.  Fins  little  scaly.  Dorsal  fin  continuous  or 
emarginate,  with  10  strong  spines  and  11-15  soft  rays.  Anal  spinefif 
well  developed.  Caudal  fin  lunate  or  truncate.  Occipital  crests  little 
developed.  Pyloric  coeca  few.  Vertebrae  10  -f  14.  Species  very  nu- 
merous in  warm  seas.  Several  modem  genera  are  here  included,  some 
of  which  may  perhaps  merit  restoration. 

The  typical  species  of  Centrapristis  diflfers  from  Serranm  scriba  and 
its  relatives  in  numerous  respects,  notably  in  the  scarcely  differentiated 
canines,  the  broader  bands  of  teeth,  the  broader  head,  the  stronger 
serrsB  on  the  opercle,  the  nidi  men tary  dorsal  groove  and  nearly  naked 
spinous  dorsal  (in  Strramis  proper,  of  which  we  have  no  typical  species, 
there  is  no  trace  of  a  groove  and  the  dorsal  is  more  scaly),  the  larger 
scales,  and  the  shorter  soft  dorsal.  Each  of  these  characters  is  shared 
with  some  of  the  species  now  referred  to  SerranuSj  and  any  line  of  divi- 
sion of  the  two  groups  is  simply  arbitrary,  at  least  until  the"  species  are 
better  known. 

{Serran  or  serranOj  a  vernacular  name;  from  the  Latin  aerra^  a  saw.) 

*  Caudal  trilobate  or  trifnrcate. 

'  t  Dorsal  spines  simple.    {Centroprletia *  Cnyier,) 

836*  S.  atrarins  (L.)  J.  &  Q.—Black  Fhh;  Black  Sea  Bans. 

Dusky  brown  or  black ;  more  or  less  mottled,  with  traces  of  pale  longi- 
tudinal streaks  along  the  rows  of  scales ;  young  greenish,  often  with  a 
dark  lateral  band,  sometimes  broken  up,  forming  cross-bars  5  dorsal  fin 
with  several  series  of  elongate,  whitish  spots,  forming  interrupted  lines  5 
other  fins  dusky,  mottled.  Body  ovate,  robust,  the  back  somewhat  ele- 
vated ]  axis  of  body  below  the  middle  of  the  depth.  Head  large,  thick, 
little  compressed,  somewhat  pointed  ]  top  of  head  naked ;  cheeks  and 
opercles  scaly ;  scales  on  cheeks  in  about  11  rows.  Mouth  obliljue,  low, 
rather  large,  the  premaxillary  below  the  level  of  the  eye ;  lower  jaw 
prominent ;  maxillary  broad,  its  upper  edge  anteriorly  slipping  under 
the  edge  of  the  broad  preorbital,  which  is  nearly  as  wide  a«  the  eye. 
Eye  large,  wider  than  interorbital  space,  less  than  snout,  4J  in  head. 
Gill-rakers  long.  Canines  very  small,  scarcely  differentiated.  Teeth 
all  fixed,  the  bands  rather  broader  than  usual.    Dorsal  spines  rather 

*Cuvier,  Rt^gDO  Anim.  ed.  2,  1B29:  type  CentrojprisUs  nigrican9  Cuv.=P«*ca  atraria 
L.    {x^vrpoVf  spme;  nptorrj^j  saw.) 
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strong,  not  filamentous,  the  middle  ones  rather  higher  than  the  poBte- 
rior,  which  are  considerably  lower  than  the  soft  rays,  the  highest  spine 
as  long  as  from  snout  to  middle  of  eye.  Anal  short  and  high,  its  spines 
graduated.  Pectoral  very  long,  IJ  in  head,  reaching  vent  Ventrals 
long,  nearly  reaching  vent,  inserted  below  front  of  base  of  pectorals. 
Caudal  slightly  double  concave ;  fins  little  scaly,  except  at  base ;  a  rudi- 
mentary groove  at  base  of  spinous  dorsal,  over  which  scales  do  not 
pass.  Head  2| ;  depth  2|.  D.  X,  11 ;  A.  Ill,  7}  Lat.  1.  50 ;  cceca  4-7. 
L.  12  inches.    Cape  Cod  to  Florida ;  generally  abundant. 

{Peroa  atraria  L.  Syst.  Nat. :  CentropriBtis  nigricatu  Cav.  &  Val.  iii,  37 :  (kntrqprisHs 
atrariua  GUnther,  i,  86:  Centropristu  atrarius  Holbrook,  Icb.  8.  Car.  42.) 

ft  Dorsal  spines  produced  in  long  filaments.    (IHlohnrua*  Gill.) 

say.  S.  trlfnrcns  (Linn.)  J.  &  G. 

Grayish,  with  purple  reflections;  sides  with  6  dusky  gray  vertical 
bars  meeting  across  the  back;  silvery  below;  head  bronze,  with  blue 
streaks  in  front  of  eye;  dorsal  shaded  with  olive,  a  largo  irregular 
black  spot  Qear  its  middle ;  dorsal  filaments  red.  Body  slender,  little 
elevated,  subfusiform.  Mouth  large,  nearly  horizontal,  maxillary  reach- 
ing to  opposite  middle  of  orbit.  Preopercle  finely  and  evenly  serrated. 
Most  of  the  dorsal  spines  and  the  three  lobes  of  the  caudal  produced  . 
and  filamentous.  Head  3 ;  depth  about  4.  D.  X,  11 ;  A,  III,  8 ;  Lat.  1. 
about  55.    South  Atlantic  coast ;  not  very  common. 

(Perca  trifurca  Linn.  Syst.  Nat.  i,  489:  CentropHatis  trifurca  Holbrook,  Ich.  S.  Car. 
1860,  49:  Anthias  furcatus  Giinther,  i.  91.) 

**  Candal  lunate  or  truncate. 

X  SerrsQ  on  lower  limb  of  preopercle  small,  not  antrorse. 
-   a.  Canine  teeth  small. 

b.  Dorsal  fin  continuous,  none  of  the  spines  elevated, 
c.  Serrae  at  the  angle  of  the  preopercle  forming  one  or  two  groups  of 
,  radiating  spines;  soft  dorsal  rather  short.    (Diplectrum  t  Holbr.) 

888.  8.  fasclcnlaris  Guv.  &  Yal—Squirrel  lUh;  Serrano, 

Brownish  above,  silvery  below,  sides  marked  with  7  or  8  longitudinal 
dark-blue  lines;  head  marked  with  blotches  and  lines  of  dark  blue; 
three  or  four  distinct  blue  stripes  across  top  of  head ;  two  across  pre- 
orbital,  the  lower  forked ;  fins  barred  with  blue  and  pale  yellow.  Body 
elongate,  not  elevated.  Head  naked  above ;  mouth  rather  large,  maxil- 
lary narrow,  nearlj^  reaching  posterior  margin  of  orbit.    Dorsal  and 

*  Gill,  Cat.  Fishes  East  Coast  N.  Am.  1881, 30 ;  not  characterized :  type  Perca  trtfuroa 
L.    (rpc?^,  three;  Ao^o?,  lobe, ;  dupd, 'tail.) 

tHolbrook,  Ich.  S.  C.  ed.  1,  32,  1859:  type  Serranua  fasdcularis  C.  &  V.  (^t?, 
two;  7tXf}xTpoy,  spur.) 
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anal  spines  slender,  rather  low,  the  former  continuoas  with  the  soft 

rays;  second  anal  spine  small;  caudal  deeply  emarginate;  pectorals 

shortish,  reaching  tips  of  ventrals.     Serr»  of  preopercle  forming  two 

diverging  groups  of  long  spines  at  its  angle;  lower  limb  of  preopercle 

entire.    Head  3;  depth  4.     D.  ES:,  12;  A.  II,  7 ;  Lat.  1.  about  65.    West 

Indies,  north  to  South  CcffoHna;  not  rare. 

(Cnv.  &  Yal.  ii,  245:  Centropristia  fasciculari8  Glinther,  i,  83:  DipUctrum  ftudculare 
Holbrook,  Icth.  S.  C.  1860,  35.) 

CO,  Serrae  of  preopercle  simple.    (HaHperca*  GilL) 
d.  Soft  dorsal  of  more  than  13  rays. 

839.  S.  snMigarius  (Cope)  J.  &  G. 

Chocolate-brown;  cheeks,  interopercle,  maxillary,  and  mandible  with 
a  coarse  network  of  white  lines;  yellowish  below;  body  with  5  vertical 
cross-bands,  2  on  the  caudal  peduncle  and  2  above  anal  fin ;  i)ectoral 
and  caudal  with  small  brown  spots;  second  dorsal  and  anal  brown, 
with  rows  of  small  white  spots.  Form  eloftgate-oval.  Head  narrow, 
conical;  profile  regular;  mandible  projecting;  opercle  with  three  points; 
maxillary  smooth ;  cheeks  and  opercles  scaly,  those  on  the  latter  minute ; 
scales  on  the  vertex  ceasing  behind  posterior  margin  of  pupil.  Median 
dorsal  spines  subequal ;  median  anal  spines  extending  beyond  base  of 
anal  fin;  caudal  truncate.  Teeth  and  armature  of  preopeixjle  not  de- 
scribed, but  doubtless  much  as  in  S.  atraritis.  D.  X,  14;  A.  Ill,  8; 
scales  5^-48-18.    Pensacola,  Fla.    {Cope.) 

(CentroprisHB  euhligarius  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1870, .) 

l)h.  Dorsal  fin  emar^nate,  some  of  the  anterior  spines  being  elevated ;  soft  dorsal 
long;  preopercle  simply  serrate.    (Paralabraxi  Glrard.) 

840*  S.  elathratns  (Grd.)  Steind.— i^ocX;  Bass;  Cahrilla, 

Grayish  green,  with  obscure,  broad  dusky  streaks  and  bars,  which 
form  reticulations  on  the  sides;  sides  often  mottled  or  shaded  with 
bluish  or  yellowish,  but  usually  without  distinct  spots;  a  broad  dark 
shade  near  axis  of  body,  below  which  the  color  is  nearly  plain  silvery 
gray.  Preorbital  narrow,  its  least  width  slightly  more  than  half  the 
diameter  of  the  orbit.  Maxillary  broad,  much  expanded  at  tip,  its 
greatest  width  two-thirds  diameter  of  eye.  Gill-rakers  rather  long,  22 
below  the  angle.  Pexstorals  long,  li  in  head;  ventrals  If  in  head; 
third,  fourth,  and  fifth  dorsal  spines  about  equal,  the  second  spine 

•Gin,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  238:  type  Serranua  hivittatua  C.  &  V.  (aA?, 
sea;  TtkftXTf,  perch.) 

fGirard,  Pi-oc.  Acad.  Xat.  Sci.  Phila.  1856, 131:  type  Lahraxn^uliferGTii.^AtraciO' 
pena  and  Gonlqperoa  Gill.    {napcCj  near;  Xaflpa^,  Labrax.) 
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lialf  the  length  of  the  third,  the  third  less  than  length  of  snout  and 
orbit;  second  anal  spine  longest.  Top  of  head  mostly  naked;  a  few 
scales  along  the  median  line  behind  the  pupil.  Head  3;  depth  3^;  eye 
1}  in  snout.  D.  IX,  1, 13;  A.  Ill,  7;  Lat  1.  73.  L.  18  inches.  Ooast 
of  California;  abundant  southward. 

(Labrax  olathratus  Grd.  Proc.  Acad.  Nat.  Set.  Phila.  1854, 143 :  Paralabrax  clathrxUui 
Ord.  U.  S.  Pac.  R.  R.  Sarv.  34 :  Paralabrax  olathratus  Giinthery  i,  62 :  Airactoperoa  olath- 
rata  Q\U,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  165.) 

841.  8.  maculofasciatus  Steindachner.—Ca&riZIo. 

Olive  brown,  everywhere  above  thickly  covered  with  dark  hexagonal 

or  roundish  spots,  which  cover  more  space  than  the  ground  color,  the  latter 

fbrming  reticulations  around  them ;  spots  on  back  more  or  less  confluent, 

most  distinct  and  tinged  with  orange  on  sides  of  head,  branchiostegals, 

and  base  of  pectorals ;  about  7  oblique  dusky  cross-bars  along  the  sides, 

in  which  the  spots  are  deeper  in  color  and  more  confluent ;  a  bluish  stripe 

from  eye  across  cheeks ;  lips  plumbeous ;  lower  side  of  head  yellow ; 

spibous  dorsal  dusky,  the  membrane  of  third  spine  black ;  soft  dorsal 

with  bronze  spots;  caudal  with  confluent  dark  spots  at  base  and  bronze 

spots  at  tip ;  other  fins  mottled  with  bronze  and  dusky,    Preorbital  very 

wide,  wider  than  eye ;  maxillary  narrow,  reaching  middle  of  pupil,  its 

width  about  half  that  of  eye ;  gill  rakers  short,  14  below  angle  of  arch ; 

pectoral  short,  1^  in  head;  ventrals  1^;  third  and  fourth  dorsal  spines 

elevated,  the  second  two-fifths  the  height  of  the  third,  which  is  longer 

than  snout  and  orbit;  second  anal  spine  shorter  than  third ;  top  of  head 

scaled  on  the  middle  line  to  opposite  firont  of  pupil,  naked  on  sides;  eye 

half  as  long  as  snout.    Head  3;  depth  3.    D.  X,  I,  14;  A.  Ill,  7;  Lat. 

1.  90  (72  pores).    L.  12  inches.    Coast  of  California,  abundant  from  San 

Diego  southward. 

(Steindachiier,  IchtliyoL  Notizen  vii,  969, 1868 ;  Yaillant  &  Bocoort,  Miss.  ScL  au 
Mex.  iv,  72,  1874.) 

849.  8.  nebnllfer  (Grd.)  Steind.— t/o^nn^  Verde. 

Greenish  with  irregular  pale  and  dark  mottlings  and  tra,ces  of  dark 
oblique  crossbars,  the  colors  having  a  washed  or  faded  appearance ;  fins 
dull  bluish  black,  mottled ;  lower  side  of  tail  with  wavy  whitish  streaks ; 
under  side  of  head  salmon  color;  preorbital,  suborbital,  and  cheeks  pro- 
fusely marked  with  round  orange  spots ;  a  dark  streak  downward  and 
backward  from  eye;  caudal  mottled.  Preorbital  very  broad,  its  least 
width  about  equal  to  the  diameter  of  the  eye;  maxillary  rather  narrow, 
half  as  broad  as  the  eye,  reaching  middle  of  pupil ;  gillrakers  shortish, 
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aboiit  15  on  lower  part  of  arch ;  pectorals  rather  short,  about  }  the 
length  of  the  head;  ventrals  2-2^  in  head;  first  2  dorsal  spines  xety 
short,  the  third  very  high,  mnch  higher  than  any  of  the  others ;  second 
spine  one-third  to  one-fourth  length  of  third,  which  is  longer  than 
snout  and  orbit;  second  anal  spine  as  long  as  third;  top  of  head  closely 
scaled  to  beyond  front  of  eyes.  Head  2| ;  depth  3^ ;  eye  less  than  half 
the  snout  B.  X,  1, 14;  A.  Ill,  7;  Lat.  L  86.  L.  18  inches.  Goast  of 
Galifomia,  from  Monterey  southward ;  abundant. 

{Labrax  nehulifer  Girard^Proc.  Acad.  Nat.  Soi.  Philii.  1854, 142:  ParaJahrax  nebulifer 
Girard,U.  S.  Pac.  R.  R.  Surv.  x,  33,  pL  xii:  Paraldbrax  nebulifer  GUnther,  i,62;  Stein- 
do-chner,  Ichthyol.  Beitrago,  iii;  1.) 

It  SerrsB  on  lower  edge  of  preopercle,  large,  spur-like,  directed  forward.  (PUotropoma* 
Cttvier.) 

843.  S.  ehlorurus  (C.  <&  Y.)  J.  &  Q.^NegHta, 

Color  uniform  blackish,  strongly  tinged  with  violet;  pectoral  and 
caudal  yellow.  Mouth  rather  large,  the  maxillary  without  supplemental 
bone,  extending  to  the  front  of  the  pupil;  lower  jaw  projecting;  nine 
rows  of  scales  on  the  cheek ;  preopercle  finely  serrate  above,  its  lower 
margin  withseveral  antrorse  teeth.  Body  elevated,  somewhat  com- 
pressed. Pectoral  long,  extending  beyond  ventrals ;  caudal  forked ;  sec- 
ond and  third  spines  of  anal  about  equal.  Head  2| ;  depth  2|.  D. 
X,  15 ;  A.  Ill,  7;  Lat.  1.  about  65.  West  Indies,  north  to  Grarden  Key, 
Florida. 

(PUctropoma  ohlorurum  Cuv.  &  Val.  Hist.  Nat.  Poiss.  ii,  406,  1828:  P.  chlarurum 
Gflnther,  i,  167:  P.  chlorurwH  Vaill.  &  Boo.  Miss.  Sci.  Mex.  iv,  104:  Plectropoma  nigri- 
cans Poey,  Memorias  Cuba,  i,  71,  1851 :  Hypopleotrm  nigricans  Poey,  Syuopsis  Pise. 
Ctibens.  290.) 

9T5.— TRISOTROPIS  GiU. 
(Parepinephslus  Bleeker.) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  104 :  type  Perca  guttata  Bloch.) 

Characters  of  Upinephelmj  except  that  the  lateral  crests  on  the  cra- 
nium are  well  developed,  like  the  median  one.  ^'This  genus  is  recog- 
nizable externally  by  its  oblong  form,  the  peculiar  structure  of  the  nos- 
trils, the  form  of  the  fins,  etc.,  but  is  more  especially  distinguished  by 
the  development  of  the  skull,  which  differs  in  a  very  marked  manner 

•Cuvier,  R^gne  Anim.  ii,  142,  1829:  type  Bodianus  maculatus  Bloch.  This  gronp 
has  been  separated  from  Serranus  on  accoant  of  the  strong  antrorse  teeth  of  the  lower 
edge  of  the  preopercle.  It  has  been  divided  by  Professor  Gill  into  several  genera, 
which  have  been  adopted  and  defined  by  Professor  Poey,  but  their  necessity  is  not 
evidoDt.  It  is  at  best  an  artificial  group,  and  some  of  the  current  species  (P.  ^/V*«m, 
etc.)  belong  to  Epimsphelus.    (nXifxTpov,  spur;  it&M<x  operculum.) 
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from  that  of  Epinephelus.  •  •  •  The  skull  differs  firom  that  of  Dpi- 
nepJielushyliie  wider interorbital  area,  the  parallelism  and  coDtinoation 
of  the  lateral  crests  forward  to  the  middle  of  the  orbits  inclosiDg  an  elon- 
gated parallelogram,  the  surface  of  which,  especially  between  the  orbits, 
is  more  uniform ;  the  absence  of  a  firontal  crest,  the  simple  curvature  or 
straightness  of  the  naso- vomerine  ridge  and  absence  of  the  angle  at  the 
suture  between  the  nasals  and  vomer.^  {OilU)  The  species  of  this 
group  have  the  anal  III,  11,  or  III,  12.  They  reach  a  very  large  size, 
and  are  abundant  in  the  tropical  seas.  (r/&erc,  thrice;  rpoKc^^  a  keel,  in 
allusion  to  the  presence  of  the  three  parallel  elevated  keels  on  the  top 
of  the  cranium,  which  distinguishes  this  genus  from  Epinephelus.) 

844.  T*  bruaneiis  Poey. — BUuik  Grouper;  Ahadejo, 

Clear  brown,  covered  with  spots  of  darker  brown,  irregular  in  size 
and  form;  pectorals  reddish;  ventrals  bluish;  other  fins  dusky;  max- 
illary with  a  supplemental  bone ;  preopercle  sinuous ;  third  dorsal  spine 
not  a  third  as  high  as  the  body;  soft  dorsal  highest  at  its  middle. 
Head  3J  in  total  length ;  depth  about  4.  Eye  7 J  in  head.  D.  XI,  16 ; 
A.  Ill,  11 ;  Lat.  1.  about  110 ;  cceca  16.  {Foey.)  West  Indies,  north  to 
Virginia. 

(Serranna  hrunneus  Pooy,  Memorias  Cuba,  ii,  131,  1858 ;  Goode  Sc  BeaD,  Proc.  U.  8. 
Nat.  Mas.  1879, 143.) 

945.  T.  faleatus  Poey.—Scamp. 

Brown,  with  irregular  darker  spots,  none  on  the  head  or  belly ;  pec- 
torals edged  with  blackish  and  orange.  Body  moderately  compressed. 
Maxillaiy  reaching  vertical  from  posterior  margin  of  eye;  lower  jaw 
much  projecting  beyond  the  upper;  upper  jaw  with  teeth  in  a  single 
series,  with  a  short  band  in  front;  4  canines;  lower  jaw  with  teeth  in 
two  series,  and  with  several  canines  at  the  symphysis ;  teeth  on  vomer, 
in  an  angulap  patch;  palatine  teeth  in  a  single  series.  Sixth  dors<i.l 
spine  longest ;  caudal  deeply  forked,  the  external  rays  nearly  twice  the 
length  of  the  middle  ones.  Head  2 J ;  depth  about  3.  D.  XI,  17 ;  A. 
Ill,  11;  L.  Iskt.  120;  L.  transv.  f|.  (Goode  &  Bean.)  West  Indies,  north 
to  Pensacola. 
(Poey,  Memorias,  ii,  138;  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  140,  1879.) 

§46.  T.  microleplA  Goode  &  Bean. 

Maxillary  reaching  perpendicular  from  posterior  margin  of  orbit; 
each  jaw  with  two  canines;  upper  jaw  with  an  inner  series  of  villiform 
and  an  outer  series  of  large  slender  conical  teeth  cur\^ed  inward ;  lower 
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jaw  with  two  series  of  conical  teeth,  the  inner  the  largest  and  movable; 
vomer  and  palatines  with  very  small  villiform  teeth.  Preopercle  with 
fine  denticnlations  on  its  posterior  margin  aod  some  eoarser  ones  at  the 
angle.  Third  and  fourth  dorsal  spines  highest,  the  first  slightly  higher 
than  the  second.  Color  qot  described.  Head  2^-2^5  depth  3^.  D. 
Xr,  18;  A.  ni,  10;  L.  lat.  145;  L.  transv.  J^.  {Ooode  &  Bean.) 
Western  coast  of  Florida. 
(Goode  &  Boan,  Proc.  U.  8.  Nat.  Mas.  ii,  1879,  141.) 

9T6.— EPINEPHELirS  Bloch. 
Groupers*  \  Merom, 

(Bloch,  Ichth.  1793;  Bloch  &  Schneider,  Syst.  Ichth.  1801,299:  type  Epinephdus  ruber 
Bloch.) 

Body  stout,  compressed,  covered  with  small  ctenoid  scales,  which  are 
often  somewhat  embedded  in  the  skin ;  75-140  in  the  course  of  the  lat- 
eral line ;  scales  of  the  lateral  line  triangular,  cycloid ;  soft  parts  of  the 
vertical  fins  generally  more  or  less  scaly.  Top  of  cranium  narrow,  with 
the  median  crest  only  developed,  the  lateral  keels  being  obsolete.  Pre- 
opercle moderately  serrate  behind,  its  lower  limb  nearly  or  quite  entire, 
rarely  with  an  antrorse  spine;  opercle  with  two  strong  spines.  Mouth 
large;  maxillary  with  a  well-developed  supplemental  bone.  Caning 
teeth  few,  large,  in  the  front  of  the  jaws;  enlarged  teeth  of  the  inner 
series  of  each  jaw  depressible.  Gill-rakers  short.  Dorsal  spines  usually 
9  or  11,  not  filamentous,  the  last  ones  somewhat  shorter  than  the  middle 
ones.  Anal  spines  3,  the  second  usually  the  larger;  the  number  of  soft 
rays  7-9.  Caudal  fin  rounded.  Pyloric  cceca  usually  few  (usually  10- 
20).  Species  very  numerous,  most  of  them  of  large  nize,  abounding 
in  all  the  tropical  seas,  where  they  are  among  the  most  valuable  food- 
fishes.  {i'tvs^eXo<;^  clouded ;  in  allusion  to  a  supposed  adipose  mem- 
brane covering  the  eye.) 

^  Dorsftl  spines  11. 

0.  Pyloric  ccBcaless  than  35.     (Epinephelus,) 

847.  £•  capreolus  (Poey)  J.  <&  Q.—Cahrilla, 

Brown,  everywhere  covered  with  round  dark  spots  regularly  placed, 
largest  below,  smallest  near  the  dorsal  fin,  those  below  about  as  large 
as  the  pupil;  two  larger  black  spots  at  base  of  spinous  dorsal,  partly  on 
the  fin;  a  few  roundish  pale  spots  on  the  body;  fins  all  spotted;  pec- 

*  A  corruption  of  the  Portuguese  name,  Garrupa, 
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torals  and  ventrals  finely  mottled,  the  pectorals  with  a  narrow  pale 
edge.  Body  ovate,  rather  slender,  the  head  long  and  pointed.  Lower 
jaw  slightly  projecting;  maxillary  extending  nearly  to  the  posterior 
border  of  the  orbit;  four  small  canines  in  front  of  lower  jaw.  Pre- 
opercle  slightly  emarginate,  its  edge  finely  serrate.  Scales  small,  those 
on  cheeks,  breast,  and  top  of  head  very  smalL  Caudal  ronnded;  pec. 
toral  fin  extending  beyond  tips  of  ventrals,  to  vent;  second  anal  spine 
rather  strong.  Head  2|;  depth  3.  D.  XI,  16;  A.  Ill,  7;  Lat  1.  abont  80. 
Florida  to  the  Caribbean  Sea;  aboudant  in  the  West  Indies;  an  excel- 
lent food-fish.  The  synonymy  of  this  species  is  much  confused,  and  the 
name  to  be  adopted  is  uncertain. 

(IPerca  maculata  Blocli;  Ichth.  181,  taf.  343,  1797;  not  Holocenirus  maculatus  Bloch, 
Ichth.  taf.  242,  which  is  also  apparently  an  Epinephelus:  f  Sparu9  ailapHcus  Lac^p. 
Hist.  Nat.  Poiss.  iv,  158, 1802  (based  on  Bloch.):  iSerranua  impetigino$u$  MiiUer  d^;  Tro- 
schel,  Schombargk,  Excurs.  Barbadoec*.  665:  f  Serranus  waculatus  and  impeHgino9us 
GUuther,  i,  130,  142:  Serranus  capreolm  Poey,  Memorias,  ii,  145:  Serranus  capreolua 
Vaillant,  Miss.  Sci.  an  Mex.  iv,  87.) 

84 §•  £•  ilrammonil-liayi  Goode  &  Beam— Hind;  John  Paw, 

Color  umber  brown,  everywhere  densely  covered  with  white  stellate 
spots  except  on  the  lips  and  belly;  about  40  of  these  between  gill-open- 
ings and  base  of  caudal;  along  the  sides  the  spots  often  coalesce.  Pre- 
opercle  evenly  serrate.  Eye  6J  in  head.  Caudal  truncate  or  slightly 
eraarginate.  Head  2§;  depth  2§.  D.  XI,  16;  A.  Ill,  9 ;  scales  32-125- 
57.  Gulf  coast  of  United  States.  ( Goode  &  Bean.) 
(Goode  &  Bean,  Pioc.  U.  S.  Nat.  Mus.  i,  174,  1878.) 

849*  £•  morio  (Guy.)  Gill.— i^  Grouper. 

Brownish,  marbled  with  ash;  salmon  color  below;  soft  parts  of  the 
vertical  fins  margined  with  blue.  Body  oval,  compressed  above;  pro- 
file oblique,  gently  curved;  mouth  terminal,  large,  somewhat  oblique; 
maxillary  reaching  beyond  eye.  Eye  about  as  long  as  snout.  Head 
2i ;  depth  3.  D.  XI,  17 ;  A.  Ill,  9 ;  Lat  1. 106 ;  coeca  28.  Atlantic  coast, 
chiefly  southward. 

{Serranus  morio  Cnv.  &  Val.  ii,  285:  Serranus  morio  Gtlnther,  i,  142:  Serranus  eryihro^ 
gaster  Holbrook,  Ich.  S.  C.  1860,  34.) 

850.  E.  nigrims  (Holbrook)  QiU.—Blaek  Grouper;  Jew-fish, 

Bluish  black  above,  lighter  below;  no  red;  no  traces  of  markings  on 
body  or  fins.  Body  oblong,  thick,  tapering  backward.  Mouth  large, 
very  oblique,  lower  ja'w  projecting.  A  spine  on  the  lower  limb  of  the 
preopercle  in  front  of  the  angle.    Head  2§ ;  depth  about  2f .    D.  X,  15; 
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A.  Ill,  9;  scales  24-115-52.    Gulf  of  Mexico,  north  to  South  Carolina; 
reaches  a  weight  of  300  pounds. 

(SerranuB  niffritiu  Holbrook,  Ich.  8.  C.  1860, 177:  Serrantu  nigritus  Giiuther,  i,  134; 
Goode  &  Bean,  Proc.  U.  8.  Kat.  Mob.  1878,  182.) 

ao.  Pyloric  ccBca  namerous  (50-70).    {Hyporthodna^  Gill.) 

851.  E.  niveatns  (Coy.  &.  Yal.)  Poey. 

Brownish  olive ;  sides  with  many  large,  light  blue  spots,  which  are 
arranged  in  about  5  transverse  rows ;  a  large  quadrangular  black  spot 
crossing  caudal  peduncle  above  and  running  down  on  sides  to  below 
the  lateral  line.  Body  oblong,  compressed,  highest  forwards ;  mouth 
large,  oblique,  maxillary  reaching  beyond  middle  of  orbit;  lower  jaw 
slightly  the  longest ;  membranes  of  vertical  fins  scaled  half  way  up ; 
second  anal  spine  about  as  long  as  third  and  much  stronger;  top  of 
head  entirely  scaled,  except  in  front  of  nostrils.  Eye  large,  as  long  as 
snout  Head  2^;  depth  2§.  D.  XI,  14;  A.  Ill,  9;  Lat.  1.  about  85. 
West  Indies  to  Florida ;  accidental  northward. 

(Serrantu  niveahu  Gov.  &  YaL  ii,  380 :  Serranus  niveatus  Giinther,  i,  130 :  Hyporihodu* 
flavioauda  Gill,  Proo.  Acad.  Kat.  8cL  Phila.  1861,  98,  from  Newport,  R.  I.) 

'"Dorsal  spines  9.    {Bodianusi  Bloch.) 

SMm  E.  pnnctatOS  (L.)  J.  &  Q.— Butter-fish ;  Nigger-fish;  Coney. 

Olivaceous  yellow  or  red,  covered  with  small,  round,  dark-edged 
spots  of  blue ;  one  or  two  black  spots  on  the  tip  of  the  chin  and  one 
on  the  caudal  peduncle ;  colors  brilliant  and  variable.  Maxillary  not 
reaching  posterior  margin  of  eye ;  ey^  5J  in  head ;  preopercle  finely 
serrate;  its  lower  limb  entire;  caudal  trunc£^;  skull  channelled  be- 
tween the  eyes,  its  upper  surface  smooth.  Head  2f .  D.  IX,  15 ;  A, 
III,  9;  Lat  1.  85.  Pyloric  coBca  8.  Vertebrae  10  +  14.  {Qvinther.) 
Size  small ;  flesh  soft    West  Indies,  north  to  Florida  Keys ;  abundant. 

(Peroa  punctata  L.  8yst.  Nat.  x,  291,  1758 :  Serranns  muitaim  Cot.  &  Val.  ii,  381, 
1829  (red  variety) :  Serranue  auatalihi  Gttnther,  1, 120 :  Serranus  guativere  Gov.  Sc  Val. 
ii,  383:  Serranme  oarauno  Cay.  &  Val.  ii,  383:  Enneacentrus  punctatus  Poey,  Rep.  Fis.- 
Nat.  Cuba,  1868,  288:  Enneaoentrua  punctatus  Goode,  Ball.  U.  8.  Nat.  Mus.  v,  59.) 

977.-PR01IIICROPS  Gill. 

/Gill,  M88. ;  Poey,  8ynop8i8 Pisciom  CobeDsiatu,  1868, 287 :  type  Serranus  guasa  Poey.) 

^<  This  genus  has  the  characters  of  EpinepheluSj  except  the  cranium, 

which  resembles  that  of  Trisotropia  by  the  great  interorbital  width. 

♦Gill,  Proc.  Acad.  Nat.  8ci.  Phila.  1861,  98 :  type  Hyporthodus  flavicavda  Gill  =  5cr- 
ranme  niveatue  jnv.    (i;;ro9  below ;  opOo?,  straight ;  6doi7^,  tooth.) 

t  Bloch  Ichthyol;  Bloch  &  Schneider,  8yst.  Ichth.  1601,330:  type  Bodianue  guttatua 
Bloch.    (From  BodianOy  a  Portuguese  name  of  various  similar  fishes.) 
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We  may  notice  the  eye  well  advanced.  It  farther  differs  in  the  den- 
tition and  by  the  extreme  division  of  its  pyloric  appendages.  The  teeth 
are  in  a  large  band,  a  little  narrower  in  the  lower  jaw  5  the  external 
margin  shows  a  row  of  teeth  a  little  stronger,  especially  the  two  first, 
but  there  are  no  differentiated  canines^  the  extreme  inner  series  in  flront 
has  some  stronger  teeth.  The  palatine  and  vomerine  teeth  are  in  finer 
bands.  The  co&ca  and  their  divisions  are  innumerable."  {Poey.)  Else- 
where the  craninm  is  described  as  short,  broad,  and  flat,  the  occipital 
crest  veiy  low.  Size  enormons,  as  in  the  genus  Stereolepis.  This  genus 
and  Trisotropia  should  probably  be  considered  as  sections  of  Epinephe- 
lus.  (::poy  before ;  fitxpo<:^  small ;  aiV',  eye ;  in  allusion  to  the  shortness  of 
the  anterior  part  of  the  cranium,  due  to  the  advancement  of  the  orbit.; 

958.  P.  iniasa  Poey.— Gwom. 

Yellowish  olivaceous,  with  numerous  brown  spots.  Body  more  com- 
pressed above  than  below.  Mouth  large,  maxillary  reaching  beyond 
the  orbit;  preopercle  feebly  serrated;  opercle  with  3  flat  points;  fins 
all  very  low,  caudal  rounded.  Head  3| ;  depth  4.  D.  XI,  16 ;  A.  Ill, 
8.  (Poey.)  West  Indies,  north  to  Florida;  reaches  a  weight  of  400  or 
500  pounds. 

(Serranus  guasa  Poey,  Mem.  ii,  141, 1858.) 

978.— BUI^ES  Cavier. 
(Cuvier,  R^gne  Anim.  ed.  2d,  ii,  1829:  tyi>e  Dulea  auriga  C.  &  V.) 

Body  oblong,  ovate,  compressed  and  elevated,  covered  with  rather 
large  scales.  Mouth  large,  the  lower  jaw  projecting ;  the  maxillary 
reaching  to  opi>o8ite  the  middle  of  the  eye.  Teeth  moderate,  the  ante- 
rior in  the  upper  jaw  enlarged,  wide-set,  but  hardly  forming  canines. 
Preopercle  sharply  serrate;  opercle  with  2  strong  spines.  Dorsal 
with  10  spines,  anal  with  3;  the  third  dorsal  spine  filamentous,  the 
second  anal  spine  longest.  Branchiostegals  6.  Fishes  of  the  warm 
seas,  sometimes  entering  rivers.  {SouXo^j  a  slave ;  the  fish  being  under 
the  lash  of  the  long  dorsal  spine.) 

§«I4.  D.  anrig^a  Cuv.  &  Ya},— Charioteer ;  Coachman, 

Yellowish  gray,  with  two  or  three  darker  cross-bands  and  faint  dark 
longitudinal  streaks.  Opercle  with  two  or  three  strong  spines,  the  upper 
one  the  largest;  pectoral  and  ventral  fins  large;  third  dorsal  spine  fila- 
mentous, reaching  the  middle  of  the  caudal;  caudal  truncate.  D.  X, 
13 ;  A.  Ill,  7 ;  Lat  1.  46.  Vert.  10  +  14.  Tropical  parts  of  the  Atlantic; 
said  to  have  been  taken  on  our  coast. 

;Cuv.  &  Val.  iii,  112;  Gtinther,  i,  206.) 
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979.— RHTPTICUS  Cavicr. 
Soap-fishes. 

^Cavier,  R^gne  Anim.  ii^  1829:  type  Anthias  aaponaceus  Bloch  &,  Schneider.) 

Body  oblong  ^compressed,  covered  with  small,  smooth  embedded  scales. 
Mouth  oblique,  rather  large,  the  lower  jaw  prominent,  the  maxillary 
with  a  supplemental  bone,  reaching  to  or  beyond  the  pupil ;  preorbital 
rather  narrow;  no  canines;  broad  bands  of  villiform  teeth  on  jaws, 
vomer,  and  palatines.  Preoperole  crescent-shaped,  without  angle  or 
serratnres,  i*«  margin  with  spinous  teeth  above.  Opercle  with  spines. 
Dorsal  fin  with  two  or  three  low  stout  spines,  sometimes  separated  by 
a  notch  from  the  soft  rays ;  anal  fin  without  spine,  or  with  an  embedded 
rudimebt;  caudal  fin  rounded  behind.  Yentrals  small.  Pectorals  short 
and  rounded.  Tropical  seas.  (fiuKuxaq^  washing;  from  the  ''soapy" 
sktn.) 

a.  Dorsal  spines  2,  more  or  less  connected  with  the  soft  rays.    {Promicropterua**  Gill.) 

§55.  tL  macnlatus  Holbr. 

Olive  brown  above,  with  scattered  whitish  spots;  below  pale  slate 
color.  Back  regularly  arched  irom  snout  to  caudal  fin.  Mouth  large, 
maxillary  extending  beyond  orbit;  lower  jaw  longer  than  upper,  and 
projecting  much  beyond  it  in  closed  mouth.  Preopercle  with  2  stout 
spines;  opercle  with  3.  Pectorals  rather  large.  Vertical  fins  high. 
Dorsal  spines  slightly  connected  with  the  soft  rays.  Head  3J;  depth  3. 
D.  II,  25;  A.  15.    North  Carolina  to  the  West  Indies. 

(Holbrook,  Ich.  S.  C.  IBGO,  42;  Giinther,  i,  173.) 

856.  R.  deeoratns  (OiU)  J.  &.  G. 

Brownish,  irregularly  maculated  with  light  spots  about  as  large  aa 
the  pupil,  these  generally  with  a  blackish  centre;  the  sx>ots  are  some- 
times confluent  and  are  most  numerous  on  the  sides.  Eye  equal  snout, 
5 J  in  length  of  head.  Head  3;  depth  3J.  D.  II,  26;  A.  16.  Tropical 
seas;  accidental  at  Newport,  B.  I.    (Gill.) 

{Promicropterue  deooratua  QIU,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  164. 

857.  R.  pllnltoftiis  Goode  &  Bean. 

Very  light  brown,  with  numerous  small  brown  spots;  the  diameter  of 
the  largest,  one-third  that  of  eye;  these  absent  on  abdomen  and  throat; 
traces  of  light  margins  to  the  vertical  fins.    Upper  jaw  nearly  reaching 

*Gill,  Proc.  Acad.  Nat  Sci.  Phila.  1861,  53:  type  Bk^Hou$  maocIatiM  Holbr. 
(jT/oo,  before;  ^txpoi,  small;  KrepoVf  fin.) 
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the  vertical  from  posterior  margin  of  orbit.  One  continnons  dorsal; 
dorsal  and  anal  fins  higher  posteriorly,  the  longest  rays  reaching  base 
of  caudal.  Eye  twice  the  length  of  snout.  Head  more  than  one-third 
length  of  body;  depth  3J.  D.  II,  27;  A.  15;  Lat  L  90;  L.  transv.  A* 
{Chode  fSk  Bean.)  Key  West,  Fla. 
(Ooode  &,  Bean,  Proo.  U.  8.  Nat.  Mas.  ii,  341, 1879.) 

Family  LXXXVIL— PRIACANTHID^. 

{The  Big  Eyes.) 

Body  oblong  or  ovate,  compressed,  covered  with,  small,  firm,  rough 
scales;  all  parts  of  the  body  and  head,  even  the  snout  and  maxillaries, 
being  densely  scaly.  Head  deep.  Mouth  large,  very  oblique,  the  lower 
jaw  prominent.  Yilliform  teeth  on  jaws,  vomer,  and  palatines,  none  on 
the  tongue.  Premaxillaries  protractile.  Maxillary  broad,  without  sup- 
plemental bone,  not  slipping  under  the  very  narrow  preorbitaL  Eye 
very  large,  forming  about  half  the  length  of  the  side  of  the  head. 
Posterior  nostril  long,  slit-like.  Preopercle  more  or  less  serrated,  one  or 
more  strong  spines  at  its  angle;  operculum  very  short,  ending  in  two  or 
three  points  behind.  Gill-membranes  separate,  free  from  the  isthmns. 
Pseudobranchise  large.  Gills  4,  a  slit  behind  the  fourth.  Gill-rakers 
long.  Branchiostegals  6.  Lateral  line  continuous.  Dorsal  fin  continu- 
ous, with  about  10  spines,  which  are  depressible  in  a  groove;  anal  spines 
3,  the  soft  part  long,  similar  to  the  soft  dorsal;  ventrals large,  thoracic, 
I,  5;  pectorals  small,  rounded;  caudal  fin  truncate  or  lunate.  Spines 
of  fins  generally  rough  with  small  serree.  Air-bladder  large.  Pyloric 
c(Bca  few.  Small  carnivorous  fishes  of  the  tropical  seas;  mostly  rose- 
oolored  in  life.    Genus  1;  species  about  20. 

{PerddiB,  groop  Priaoantkina  GUntker,  i,  215-221.) 

9§0.~PRIA€ANTHUS  Cniver. 

Big  Eyes. 

(Cavier^  R^gne  Anim.  ii,  1817:  type  PriacaniKut  macropktkalmu$  Cnvier.) 

Characters  of  the  genus  included  above,  (izpiwvy  saw;  &xavOaj  spine; 
from  the  serrature  of  the  spines.) 

a.  Body  more  than  twice  as  long  as  deep;  scales  small.    (PriaoanthuB,) 

958.  P.  macrophtbaliniis  Cot.  &  Yal.^Big  Eye. 

Uniform  red,  fins  edged  with  dusky.  Body  oblong,  compressed,  but 
little  elevated.    Gape  of  mouth  subvertical,  maxillary  passing  front  of 
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eye.  Head  completely  scaled.  Eye  about  one-half  length  of  head,  more 
than  6  times  width  of  preorbital.  Yentrals  long,  reaching  front  of  anal ; 
pectorals  small,  not  longer  than  eye.  Lateral  line  following  the  curve  of 
the  back.  Head  34;  depth  2%.  D.  X,  14 ;  A.  Ill,  15;  Lat.  1.  85.  West 
Indies;  occasional  on  our  coast. 

(Cuv.  &  VaL  iii,  95;  GUnther,  i,  215.) 
aa.  Body  not  twice  as  long  as  deep;  scales  large.    {Pseudopriacanthus  Bleeker.) 

§59.  P.  altns  GiU. 

Nearly  uniform  orange-red  in  life;  vertical  fins  dotted  with  black; 
ventrals  black.  Body  oblong,  compressed  and  elevated.  Profile  very 
oblique;  snout  extremely  short;  gape  of  mouth  very  oblique,  maxillary 
reaching  to  below  orbit.  Eye  about  one-half  length  of  head.  Spines 
stouter  than  in  P.  macrophthalmus.  Scales  much  larger  and  rougher. 
Lateral  line  running  obliquely  upwards  in  front,  then  abruptly  turning 
downwards.  Yentrals  large,  extending  beyond  origin  of  anal.  Pre- 
opercle  and  opercle  coarsely  serrate  at  angle  and  on  lower  limb;  angle 
of  preopercle  with  2  spines,  upper  limb  simply  roughened.  Caudal  fin 
rounded.  Head  2J;  depth  1^.  D.  X,  11;  A.  Ill,  9;  Lat.  1.  45.  Coast 
of  New  England ;  not  common. 

(Priaoanthus  altua  Gill,  Proc.  Acad.  Nat.  Scl.  Phila.  1662, 132.) 

Family  LXXXVIIL— SPARIDJE.* 

(The  Sparoid  Fishes.) 

Body  oblong,  more  or  less  elevated,  covered  \i^ith  moderate-sized  ad- 
herent scales,  which  are  generally  more  or  less  strongly  ctenoid,  some- 
times almost  cycloid  (*' sparoid").  Head  large,  the  skull  often  with 
traces  of  the  cavernous  structure  seen  in  Scicmidce.  ISo  suborbital  stay. 
Mouth  moderate  or  large,  terminal,  low,  nearly  horizontal.  Premaxil- 
laries  protractile ;  maxillary  without  supplemental  bone,  for  its  whole 
length,  slipping  into  a  sheath  formed  by  the  edge  of  the  broad  preorbital ; 
teeth  villiform,  cardiform,  incisor  like  or  molar ;  canines  sometimes  pres- 
ent ;  vomer,  palatines,  and  tongue  with  or  without  teeth ;  gills  4,  a  large 
slit  behind  the  fourth;  pseudobranchisB  large;  gill-rakers  moderate; 
branchiostegals  4-7 ;  gill-membranes  separate,  free  from  the  isthmus. 
Edge  of  preopercle  serrated  or  entire ;  opercle  usually  without  spines ; 
sides  of  head  generally  scaly.    Dorsal  fin  continuous  or  deeply  notched, 

•  Including  87  Pri8Hp(maiidce,  and  88  SparidcB  of  the  artificial  key  to  families,  on 
page  77. 

BuU.  Nat.  Mus.  No.  16 36 
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the  spines  strong,  nsnally  depressible  into  a  groove.  Anal  fin  similar  to 
soft  dorsal,  with  3  spines.  Ventrals  thoracic,  1, 6,  commonly  with  an  ac 
cessory  scale-like  appendage.  Caudal  fin  rounded  or  forked.  Lateral 
line  continuous,  not  extending  upon  the  caudal  fin.  Pyloric  coeca  few  or 
many.  Air-bladder  present,  usually  simple.  Grenera  55;  species  about 
450,  abounding  in  the  seas  of  temperate  and  tropical  regions.  Those 
with  incisor  teeth  only  are  chiefly  herbivorous,  the  others  carnivorous. 
The  three  principal  subdivisions  given  below  have  been  often  taken  as 
separate  families. 

i8paHd(ef  FrisUpomatida  and  Percidce  pts.  Glinther,  i,  175-211,  272-339,  and  412-499, 
exclusive  of  certain  genera.) 

a.  Teeth  all  conical  and  pointed ;  no  incisors  nor  molars,  preopercle  sen-ate ;  pylorio 
coeca  few;  carnivorous. 
h.  Vomer  with  teeth, 
c.  Dorsal  fin  deeply  emarginate ;  teeth  all  villiform,  in  narrow  bands.    (Xenich^ 

ihyinoB) Xenichthys,  281. 

00.  Dorsal  fin  continnons;  canines  more  or  less  developed.    {Lutjanivw,) 

LuTJANUS,  282. 
hb.  Vomer,  palatines,  and  tongue  toothless, 
d.  Dorsal  fin  continuous, 
e.  Caudal  fin  lunate  or  forked;  profile  convex.    (Pristipomatino!.) 
/.  Mouth  small ;  dorsal  and  anal  fins  naked  or  scaly  at  base  only. 

P0MADA8Y8,  283. 
f/.  Mouth  large ;  soft  parts  of  dorsal  and  anal  densely  scaly  throughout. 

D1ABA6I8,  284. 
«e.  Caudal  fin  convex ;  profile  concave.    (Lobotinof,) 

h.  Jaws  with  bands  of  villiform  teeth,  in  front  of  which  are  a  series  of 
larger  ones ;  no  teeth  on  vomer  or  palatines. 

L0BOTE8,  285. 

aa.  Teeth  on  the  sides  of  the  jaws  molar ;  preopercle  entire ;  pyloric  coeca  few ;  no  teeth 

on  vomer,  palatines,  or  tongue;  carnivorous.    (Sparinat,) 

j.  Front  teeth  conical,  not  at  all  compressed Sparus,  286. 

jj.  Front  teeth  compressed,  ineisor-like Diplodus,  287. 

aaa.  Teeth  in  front  incisor-like ;  no  molars ;  pyloric  coeca  many ;  herbivorous, 
m.  Vomer  toothless;  fins  mostly  scaleless.    (Girellince,) 
n.  Incisors  trifid;    cheeks  scaly;    opercles  naked;    dorsal 

spines  14  or  15 Girella,  288. 

mm.  Vomer  with  teeth ;  soft  fins^densely  scaly ;  incisors  lanceo- 
late.   (PimelepterincB) 
0,  Incisors  with  horizontal  backward-projecting  roots,  the 
band  of  small  teeth  behind  them  narrow. 

P1MELEPTERU8,  289. 

00,  Incisors  without  evident  roots,  the  band  of  small  teeth 

broad;  soft  dorsal  and  anal  many-rayed,  much  longer 

than  spinous  dorsal -....Scorpis,  290. 

9§I.— XENI€HTH¥S  Oill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  82:  type  Xenichthye  xanti  Gill,  from  Lower 
California.) 

Body  moderately  elongate,  subftisiform,  compressed  j  head  conic,  little 
compressed;  eyes  large,  anterior;  preorbital  rather  narrow,  obliqae; 
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preoperculum  pectinate  behind ;  month  rather  small,  very  oblique;  chin 
much  projecting,  a  pore  on  each  side  of  it  at  the  symphysis ;  teeth  very 
small,  recurved,  in  narrow  bands  in  each  jaw;  vomer  with  a  rhomboid 
patch  of  very  minute  teeth;  palatines  nearly  toothless;  tongue  slightly 
rough;  branchiostegals  7;  pseudobranchise  present;  scales  small,  firm, 
ctenoid ;  lateral  line  continuous ;  dorsal  fins  separate  or  connected  by 
a  low  membrane;  the  first  received  into  a  groove,  and  composed  of 
al)out  10  slender  but  rigid  spines;  second  dorsal  low;  anal  fins  ynth  3 
graduated  spines  and  10  to  20  rays ;  caudal  fin  emarginate,  with  rounded 
lobes;  ventrals  with  a  pointed  axillary  scale.  Pacific  Ocean,  (fevo?, 
strange ;  ix^o<:^  fish.) 

a.  Anal  fin  not  elongate. 

§60.  X.  californlensis  Steindachner. 

Silvery,  with  continuous  dusky  stripes  along  the  rows  of  scales  on  the 
upper  half  of  the  body,  3  above  the  lateral  line,  4  or  6  below.  Body 
oblong,  not  elevated  nor  much  compressed ;  mouth  moderate,  terminal, 
very  oblique,  the  lower  jaw  strongly  protruding;  premaxillary  in  front 
above  the  middle  of  the  large  eye ;  maxillary  not  very  broad,  reaching 
opposite  front  of  pupil ;  eye  3J  in  head,  longer  than  snout.  Teeth  in 
jaws  villiform,  in  a  very  narrow  band;  on  the  vomer  scarcely  appreciable; 
edge  of  preopercle  finely  serrate;  no  opercular  spine;  ventrals  with  a 
large  accessory  scale;  gill-rakers  very  long  and  slender;  pseudobranchiae 
large ;  scales  small,  firm,  quite  rough,  covering  the  top  of  the  head, 
cheeks,  and  most  of  the  preorbital,  which  is  rather  narrow ;  soft  parts 
of  vertical  fins  well  scaled ;  spinous  dorsal  depressible  in  a  groove,  the 
spines  stiff;  the  two  dorsals  almost  separate;  Second  spine  highest,  the 
others  regularly  shorter ;  soft  dorsal  low;  caudal  forked;  second  and 
third  anal  spines  high.  Pectoral  falcate,  f  length  of  head,  reaching  be- 
yond the  tips  of  the  rather  short  ventrals.  Head  3J ;  depth  3 J.  D.  IX- 
I,  12 ;  A.  Ill,  10 ;  Lat.  1.  62.  Pacific  coast,  from  San  Diego  southward. 
Here  described  from  specimens  collected  by  Dr.  Streets  at  Cerros  Island. 

(Steindachner,  Iclith.  Beitrage,  iii,  3,  1875;  Streets,  Boll.  U.  S.  Kat.  Mas.  vii,  49.) 

2§3.— I^UTJAHrUS  Bloch  &  Schneider. 

Snappers. 

(Mesoprion  Cuvier:  Diacope  Cuvier:  Genyoroge  Cantor.) 

(Bloch  &  Schneider,  Systema  Ichthyol.  1801,  324 :  type  Lutjamts  luijanna  Bl.  &  Schn. ) 

Body  oblong,  compressed,  the  back  somewhat  elevated;  head  long; 
mouth  large,  the  jaws  with  bands  of  villiform  teeth,  besides  which  are  . 
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usually  an  outer  series  of  larger  teetb  in  each  jaw,  and  2-4  stronger  teeth 
or  canines  in  the  front  of  the  upper  iaw;  vomer  with  villiform  teeth;  villi- 
form  teeth  on  the  palatines  and  in  one  or  more  patches  on  the  tongue ; 
preopercle  sometimes  with  a  notch  posterioriy,  into  which  a  knob  on  the 
interopercle  fits  {Diacope)'j  posterior  limb  of  preopercle  finely  serrate; 
gill-rakers  moderate,  strong:  branchiostegals  7;  vertical  fins  not  much 
scaly;  dorsal  spines  10-12 ;  caudal  lunate  or  forked.  Vertebrae  10  +  14. 
Species  very  numerous,  in  all  warm  seas.  (Lufjang,  the  Japanese  or 
Malayan  name  of  some  of  the  species.) 

a.  Caudal  fin  deeply  forked,  the  lobes  atteuuate.    (Ooyiertw*  Gill.) 
§61.  Li.  melaimnis  (L.)  J.  &  G. 

Olivaceous,  with  oblique  streaks  above  the  lateral  line,  and  some 
shining  golden  longitudinal  bands  on  the  side;  no  axillary  spot  nor 
lateral  blotch ;  fins  chiefly  yellow,  the  caudal  not  black.  Body  elongate, 
compressed;  head  pointed;  lower  jaw  prominent;  upper  canines  well 
developed;  preopercle  without  distinct  notch;  maxillary  reaching  to 
front  of  pupil ;  eye  large,  nearly  as  long  as  snout,  3J  in  head ;  top  of 
head  with  a  sharp  keel ;  spines  rather  slender ;  pectorals  reaching  past 
tips  of  ventrals;  anal  spines  graduated,  short;  caudal  deeply  forked, 
tbe  inner  rays  less  than  half  the  length  of  the  outer.  Head  3 ;  depth 
3.    D.  X,  13 ;  A.  Ill,  9 ;  Lat.  1.  61.    West  Indies,  north  to  Florida. 

(Perca  melanuraJj,  Syst.  Nat.  (after Catesby) :  Spams chrtfsurus  Bloch,  Icktb.  taf.  262: 
Meaaprion  chrysurus  Cav.  &  Val.  ii,  459 :  Mesoprion  chrysurus  GUntber,  i,  186 :  Ocyurua 
melanuru8  Goode,  Proc.  U.  S.  Nat.  Mas.  187*J,  114.) 

aa.  Caudal  fin  lunate. 

h.  Vomerine  teetb  forming  a  cross-sbaped  or  ancbor-sbaped  patch ;  canines  weU 
developed.    (Lutjantis.) 

§0d.  Ii.  caxis  (Blocb  &  Scbn.)  Foej.—TelHng ;  Gray  Snapper, 

Greenish  olive,  each  scale  with  a  brown  spot,  these  sometimes  con- 
fluent, forming  narrow  bands  extending  likewise  across  the  vertical 
fins;  usually  a  narrow  blue  stripe  on  preorbital  and  cheeks;  young 
sometimes  barred  and  with  the  flns  dark-edged ;  no  lateral  blotch.  Snout 
long  and  sharp ;  mouth  moderate,  maxillary  reaching  front  of  pupil ;  eye 
large,  shorter  than  snout,  3^  in  head.  Cheeks  with  about  6  rows  of 
scales ;  preopercle  with  a  slight  notch  at  the  tip  of  the  interopercle ; 
teeth  strong;  canines  in  upper  jaw  well  developed;  tongue  with  a  sin- 

*  Gill,  Proc.  Acad.  Nat.  Sci.  PbUa.  1862,  236:  type  Spams  chrysums  Blocb.  (ooxvi, 
swift;  ovpd,  tail.) 
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gle  patch  of  teeth;  nostrils  oblong;  gill-rakers  shortish;  spines  strong; 
second  anal  spine  little  enlarged.  Head  3;  depth  2|.  D.  X,  14;  A. 
Ill,  8;  Lat.  I.  48.    New  York  to  South  America;  common  southward. 

(SparuM  caxi8  Bloch  &  Schneider,  1801,  284:  Mesoprian  griseusCvkY,  &  Val.  ii,  469: 
Mesoprion  griaeus  GUnther,  i,  194 :  NeavMenia  emarginaiua  Girard,  U.  8.  Mex.  Bound. 
Sorv.  Ichth.  Id;  Poey,  Kept.  Fi8.-Nat.  Cuba,  1887,  269.) 

§63.  E*.  blackfordi  Goode  &  Bean. — Bed  Snapper. 

Uniform  rose-color;  lighter  below  and  on  centres  of  scales;  belly  sil- 
very ;  axil  of  pectoral  dark.  Body  much  compressed,  lower  profile  much 
less  arched  than  the  upper.  Preopercle  finely  serrated,  the  denticula- 
tions  coarser  at  the  angle;  a  slight  emargination  above  the  angle,  in 
which  is  received  a  slight  elevation  on  the  interopercular  bone.  Maxil- 
lary reaching  the  orbit.  Lingual  teeth  in  two  patches,  the  anterior 
cordate ;  canines  strong,  two  in  front  of  upper  jaw  larger  than  others. 
Anterior  nostril  round,  posterior  oblong.  Pectorals  elongate,  reaching 
past  the  long  ventrals  nearly  to  anal.  Third  anal  spine  slenderer  and 
slightly  longer  thai^  the  second.  Caudal  fin  forked,  the  middle  rays  two- 
thirds  as  long  as  the  external  ones.  Eye  about  7  in  head,  two-thirds 
width  of  preorbital.  Head  2f ;  depth  2f.  D.  X,  14;  A.  Ill,  9;  L.  lat. 
50;  L.  transv.  ^-.  Coast  of  Florida;  a  large  and  beautiful  species,  be- 
coming important  as  a  food-fish. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  176,  1878.) 

S64.  Et.  stearnsi  Goode  <&  Bean. 

Scarlet  below,  shading  into  reddish  or  purplish  brown  above;  plum 
color  on  sides  and  top  of  head;  below  lateral  line  the  posterior  half  of 
the  exposed  portion  of  the  scales  white  tinted  with  scarlet;  the  basal 
portion  reddish  and  much  darker;  lower  side  of  head  light  scarlet;  ver- 
tical fins  darker  than  body;  pectorals  and  ventrals  white-roseate.  Head 
3  in  length;  depth  3.  D.  X,  14;  A.  UI,  8;  L.  lat.  45;  L.  transv.  -^\-. 
(Goode  &  Bean.)    Pensacola,  Fla. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  179,  1878.) 

hh.  Vomerine  teeth  in  a  diamond-shaped  patch;  canines  feeble.    (RhomhopUies*  Gill.) 

§6<l.   Li.  aurornbens   (Cuv.   &  Val.)  Vaillant.— J/aw^^rore  Snapper;   Bastarp 
Snapper. 

Vermilion-red  above,  rosy  below;  sides  with  oblong  irregular  yellow 
spots;  dorsal  and  pectoral  tins  red;  ventrals  and  anal  lighter.     Body 

*  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  237 :  type  Cfniropriaiia  aurarvhena  C.  &  V. 
{pofi/3o^f  rhomb ;  bitXiTTj^f  armed ;  in  aUusion  to  the  form  of  the  patch  of  teeth  on  the 
Tomer.) 
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oblong-elliptical,  moderately  compressed,  not  elevated.  Month  mod- 
erate, without  distinct  canines.  Tongue  with  a  large  oval  patch  of 
teeth,  besiiles  which  are  5  or  6  smaller  patches.  Nostrils  round,  near 
together.  Preopercle  finely  serrate,  its  notch  obsolete.  Gill-rakers 
very  long  and  slender.  Dorsal  spines  rather  slender;  second  anal  spine 
a  little  longer  than  the  third;  caudal  fin  lunate,  its  lobes  not  attenuate. 
Head  3^;  depth  3.  D.  Xn,  11;  A.  Ill,  8;  Lat  1.  54.  L.  1  foot.  West 
Indies,  north  to  South  Carolina  and  Florida. 

{Centropriatea  aurorubens  Cuv.  &  Val.  iii,  45:  MesopHon  auroruheM  Giinther,  i,  207: 
Ceniropristes  aurorubens  Storer,  Mem.  Am.  Acad.  Arts  &  Sci.  1846,  268 :  UlMmbopUtes 
aurombenaGoode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  136.) 

9§8^POIIIADA8TS  Lac^p^de. 
{Pri9tipoma  Cuvier.) 
(Lac<5p^de,  Hist.  Nat,  Poiss.  iv,  515,  1802:  type  ScUsna  argenlea  Forsk.) 

Body  oblong  or  ovate,  somewhat  compressed,  the  back  elevated  or 
not;  mouth  small,  terminal,  low;  the  maxillary  usually  not  extending 
to  opposite  the  eye,  its  tip  not  reaching  the  posterior  edge  of  the  broad 
preorbital;  premaxillaries  very  protractile;  teeth  on  jaws  only,  in  villi- 
form  bands,  the  outer  series  usually  more  or  less  enlarged;  a  central 
groove  behind  the  symphysis  of  the  lower  jaw;  branchiostegals  7; 
cheeks  and  opercles  scaly;  preopercle  rather  finely  and  evenly  serrate; 
scales  moderate,  few,  if  any,  on  the  dorsal  and  anal  fins;  dorsal  spines 
mostly  12,  strong;  gill-rakers  feeble ;  caudal  forked.  Species  numerous 
in  all  warm  seas;  the  range  of  variation  in  form  is  very  great  in  this 
genus.    (rcD;t«,  operculum;  ^a<ry<7,  rough.) 

a.  Outer  teeth  considerably  enlarged,  canine.like.    (Conodon*  C.  &  V.) 

§65.  P.  nobilis  (L.)  J.  &  G. 

Body  with  8  yellowish  brown  cross-bands;  dorsal  spines  silvery. 
Form  rather  slender;  the  head  conic,  somewhat  pointed,  the  lower  jaw 
projecting;  mouth  moderate,  low,  oblique;  a  series  of  short,  stout  canines 
outside  the  usual  band  of  villiform  teeth ;  preopercle  sti'ongly  serrate, 
with  two  spinous  teeth  at  the  angle,  the  teeth  behind  directed  upward; 
chin  with  a  central  groove;  pectorals  narrow,  not  reaching  as  far  as  tips 
of  ventrals,  about  to  vent;  second  anal  spine  very  long  and  strong, 
higher  than  the  soft  rays;  caudal  almost  truncate.    Air-bladder  with 

*  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  v,  156:  type  Conodon  antillanus  C.  &  V.= 
Sdcma plumieri  Bloeh.    (;t0K05,  cone ;  oSoov,  tooths) 


Digitized  by  VjOOQIC 


88.    8PARIDJE— P0MADA8YS.  551 

two  short  horns  in  front.     D.  XII,  13;  A.  III.  7;  scales  G-64-13.    West 
Indies,  north  to  Texas. 

(Perca  fiohilis  L.  Syst.  Nat.:  Scicena  plumieH  Bloch,  Ichth.  vi,  6C,  taf.  306:  Conodon 
pluMien  GUnther,  i,  304:  Conodon  antillanus  Cuv.  &  Val.  v,  156.) 

aa,  Out«r  teeth  moderately  enlarged,  not  canine-like. 
b.  Anal  opines  graduated.    (OrthoprisUa*  Girard.) 

§6T.  P*  fulvomaeulatns  (Mitchill)  J.-&  G. — Sailor's  Choice ;  Hog-fish, 

Light  brown,  silvery  below;  sides  with  numerous  orange-colored  and 
yellow  spots ;  those  above  the  lateral  line  in  oblique  series,  tho^e  below 
in  horizontal  rows;  vertical  fins  with  similar  spots;  head  bluish,  with 
yellow  spots;. angle  of  mouth  and  gill-membranes  with  orange.  Body 
oblong,  compressed,  not  much  elevated.  Head  long.  Snout  conic. 
Mouth  low  and  small,  the  maxillary  barely  reaching  to  the  nostrils. 
Outer  teeth  slender  and  rather  short.  Eye  high,  4J  in  head,  nearly 
midway  in  its  length,  its  diameter  §  depth  of  the  broad  preorbital. 
Dorsal  and  anal  entirely  naked,  with  a  sheath  of  scales  at  base;  anterior 
spines  of  dorsal  higher  than  the  posterior,  which  are  lower  than  the  soft 
rays;  anal  spines  short,  graduated;  pectoral  moderate,  reaching  past 
tips  of  ventrals;  caudal  forked,  the  upper  lobe  the  longer.  Head  3J; 
depth  3.  D.  XII,  16;  A.  Ill,  12;  Lat.  1.  75;  pyloric  coeca  6.  L.  1  foot 
Atlantic  coast,  from  New  York  southward ;  a  food-fish  of  some  import- 
ance. 

(Lahrus  fuhomaculatus  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  406,  1815:  Haimulon 
fulvomaculatum  DeKay,  New  York  Fauna,  Fish.  84:  Prislipoma  falvomaculatum  Giln- 
ther,  i,  301:  Pristipoma fulvomaculatum  Holbrook,  Icb.  S.  Car.  157.) 

§6§.  P.  fasciatns  (Cuv.  &  Val.)  J.  &  G. 

Sides  with  irregular  dark  cross-bars;  a  dark  streak  on  the  upper  half 
of  the  operculum,  extending  on  the  sides;  dorsal  fin  with  two  or  three 
series  of  rounded  brown  spots.  Eye  6  in  head.  Dorsal  fin  nearly  even, 
its  spines  rather  slender;  caudal  emarginate;  third  anal  spine  thinner 
and  longer  than  the  second.  Head  3;  depth  3.  D.  XII,  16;  A.  Ill, 
13;  Lat.  1.  75;  cceca  6.    Gulf  of  Mexico,  north  to  Louisiana.    {GUntlier.) 

(PrisHpovia  fasdaium  Cuv.  &,  Val.  v,  285:  Pristipoma  fasciatum  Gtinthor,  i,  301.) 

bb.  Second  anal  spino  larger  than  third.    (Pomadasys.) 
§09.  P.  davidsoni  (Steindachnor)  J.  &  G. — Sargo. 

Grayish  silvery,  dark  above,  with  many  dark  points;  a  very  distinct 
black  cross- band  on  back  and  sides,  from  between  the  fifth  and  seventh 

•Girard,  U,  8.  Mex.  Bound.  Surv.  Ichth.  1859,  15:  type  Orthopriatis  duplex  Gid,  =z 
Labrus fulvomaculatus  Mitch,    (o/oOo?,  erect;  ;r/o/(Jrz?,  saw.) 
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dorsal  spines  to  opposite  the  lower  edge  of  the  pectoral ;  edge  of  opercle 
and  base  of  pectoral  black;  fins  otherwise  dull  yellowish.  Body  ovate, 
compressed,  much  elevated;  a  regular  and  steep  curve  from  snout  to 
dorsal.  Mouth  small,  terminal;  maxillary  not  reaching  front  of  eye. 
Preorbital  about  as  wide  as  eye,  which  is  4  in  head.  Outer  teeth  dis- 
tant, little  enlarged.  Gill-rakers  moderate.  Membranes  of  dorsal  and 
anal  somewhat  scaly;  dorsal  fin  deeply  emarginate;  second  anal  spine 
longer  and  stronger  than  third;  pectoral  long,  reaching  vent;  caudal 
forked,  the  upper  lobe  the  longer.  Head  3f ;  depth  2J.  D.  XII,  14; 
A.  Ill,  10;  scales  10-56-22.  L.  12  inches.  Pacific  coast,  fix)m  Santa 
Barbara  Islands  southward. 

(Pristipoma  davidsoni  Steindacliner,  Ichthyol.  Beitriige,  iii,  6,  1875.) 

§TO.  P.  vlrg^inicns  (Linn.)  J.  &  6. 

Golden  olive  above,  silvery  below,  a  dusky  oblique  bar  running  from 

nape  forward  through  eye,  and  another  running  vertically  downwards 

from  beginning  of  dorsal;  behind  this  are  several  narrow  longitudinal 

stripes  of  bright  light  blue  edged  above  and  below  with  black.    Body 

ovoid,  compressed,  and  much  elevated.    Profile  very  steep.*   Mouth 

small,  oblique ;  maxiUary  scarcely  reaching  front  of  orbit;  outer  teeth 

rather  strong.     Eyes  rather  large.     Second  anal  spine  very  strong, 

longer  than  soft  rays;  pectoral  long,  reaching  anal.    Head  3J;  depth  24. 

D.  XII,  17;  A.  Ill,  9.    South  Atlantic  coast  of  United  States  to  Lower 

California. 

(Spams  virginicm  Linn.  Syst.  Nat. :  PHsiipoma  virgitticum  Giinther,  i,  288:  Anisolre- 
mu8  virginicua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  106:  Anisotremus  tceniatus  Gi]lf 
Proc.  Acad.  Nat.  Sci.  Phila.  1861, 107.) 

§T1.  P.  billneatos  (C.  &  V.)  J.  <&  G. 

Body  rather  deep ;  snout  obtuse,  shorter  than  eye,  which  is  one-third 
length  of  head ;  mouth  narrow,  the  maxillary  reaching  front  of  eye ; 
preopercle  serrulate,  the  teeth  at  the  angle  stronger;  dorsal  spines 
strong,  the  third  spine  longest,  half  length  of  head ;  second  anal  spine 
extremely  strong,  much  longer  than  dorsal  spines ;  vertical  fins  scaly 
half  their  height ;  caudal  emarginate.  Two  parallel  brown  bands  on 
each  side,  one  above  the  lateral  line,  the  other  from  the  eye  to  a  brown 
spot  at  the  root  of  the  caudal;  adults  becoming  uniform  in  color;  fins 
blackish.  Head3f  (in  total,  with  caudal) ;  depth  2§.  D.  XII,  17;  A, 
III,  8;  scales  9-50-14.  {OMnther.)  Tropical  America,  on  both  coasts, 
north  to  San  Diego. 

(Pristipoma  hilineatum  and  melanoplerum  Cuv.  &  Val.  v,  271,273;  Priatipoma  melan^ 
opterum  Giinther,  i,  287 :  Printlpoma  melanopterum  Steind.  Ichtli.  Beitr.  viii,  5,  1879.) 
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2§4.— DIAB ASIS  Desmarest. 
Bed  Mouths. 
(HcBmulon  Cnvier.) 
(Desmarest,  Premiere  Decade  Ichth.  (1818):  type  Diabasia  parroB  Dcsm.) 

Body  oblong,  usually  more  or  less  elevated;  mouth  wide,  the  maxillary 
very  long,  reaching  usually  to  below  the  eye,  its  tip  extending  to  the 
posterior  end  of  the  preorbital ;  no  teeth  on  vomer  or  palatines ;  teeth 
of  the  jaws  conical,  the  outer  series  stronger,  curved ;  lips  and  inside  of 
the  mouth  commonly  bright  red  in  life  5  soft  parts  of  the  vertical  fins 
completely  covered  with  scales ;  a  marked  angle  formed  at  the  junction 
of  the  spinous  and  soft  parts  of  the  dorsal;  second  anal  spine  enlarged, 
generally  larger  and  longer  than  the  third;  caudal  forked.  Species 
very  numerous.  {3cd^a<rt<;j  a  crossing;  the  allusion  not  evident.) 
•  Sides  of  the  head  with  blue  stripes. 
§T3»  D.  formosus  (L.)  J.  &  Q.—Blach  GrunU, 

Brownish  above,  sides  lighter;  top  and  sides  of  head  with  very  many 
(12  or  more)  narrow  wavy  longitudinal  lines  of  dark  blue,  which  do  not 
extend  on  the  trunk ;  6  or  more  of  them  on  preorbital ;  fins  dusky,  with 
a  more  or  less  apparent  bluish  tint ;  a  red  blotch  at  angle  of  mouth,  ex- 
tending forward  on  lower  lip.  Body  oblong,  compressed  and  elevated, 
highest  at  origin  of  dorsal  fin ;  profile  very  convex  to  front  of  eye, 
where  the  long,  compressed  snout  forms  an  angle  with  it.  Eye  posterior 
and  high  up ;  2  in  snout,  4  in  head.  Mouth  large ;  maxillary  reaching 
front  of  orbit.  Snout  with  a  few  scattered  scales.  Second  anal  spine 
much  enlarged.  Head  2^ ;  depth  2%.  D.  XII,  17 ;  A.  Ill,  9 ;  Lat.  1.  55. 
South  Atlantic  coast  of  the  United  States  and  southward. 

{Perca  formosa  Linn.  Syst.  Nat.:  HcBmulanformosum  Giinther  i,  305:  EcemuUm  arcu^ 
atum  Cqv,  &  Val.  ix,  481:  Basmulon  arcua/Mm  Holbrook,  Ich.  S.  C.  1860,  124.) 

**  Sides  of  head  without  blue  stripes, 
a.  Body  not  striped. 

9T3.  D.  chrysoptems  (Linn.)  J.  <&  G. 

Light  brown  above ;  sides  brilliantly  silvery ;  mouth  red  posteriorly, 

white  in  front.  Body  with  general  form  of  preceding,  but  the  back  less 

elevated,  the  profile  being  nearly  straight.  Scales  of  the  pectoral  region 

not  larger  than  the  others.    Head  2|;  depth  25.  D.  XIII,  14;  A.  Ill, 

10;  Lat.  1.  about  55.    (Holbrook.)  West  Indies,  north  to  South  Carolina. 

{Perca  chrijsoptera  Linn.  Syst.  Nat. :  Hcemulon  chrysopterum  GUnther,  i,  313 :  Mcemuhn 
chrysopterum  Holbrook,' Ich.  S.C.  1860,121.) 

€ui.  Body  striped  or  banded. 
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ST4.  D.  fremebundns  (Goode  &  Bean)  J.  &  G. 

Pale,  with  a  pair  of  bands  as  broad  as  the  pupil  extending  from  the 
snout,  where  they  unite,  following  the  dorsal  line  at  a  distance  about 
equal  to  their  own  width,  and  connecting  with  the  same  at  the  end  of 
the  base  of  the  second  dorsal,  where  they  reunite  5  a  second  broad  pair 
of  bands  extending  from  the  snout  through  the  middle  of  the  eye,  in  a 
straight  line  below  the  lateral  line  to  the  base  of  the  caudal ;  traces  on 
the  head  of  a  pair  of  narrower  bands  between  the  two  other  pairs ;  a 
single  stripe  on  the  mesial  line  of  the  body,  from  a  point  in  advance  of 
the  eyes  to  the  region  of  the  dorsal ;  a  very  prominent  blotch  at  base  of 
caudal  fin;  maxillary  extending  beyond  front  of  orbit;  dorsal  fin  mod- 
erately notched,  the  fourth  spine  the  longest;  second  anal  spine  very 
strong  and  longer  than  the  fourth  dorsal  spine,  also  longer  than  the 
third  anal  ?pine;  scales  very  large,  irregularly  arranged.  Head  3; 
depth  3.  D.  Xl,  I,  15;  A.  Ill,  8;  L.  lat.  50;  L.  transv.  -^^q.  {Ooode 
&  Bean.)    Clear  Water  Harbor,  Florida. 

(HcditiKlon  fremehundum  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  ii,  340,'  1879.) 

§T5.  D.  trivittatus  (Bloch  &  Schn.)  J.  &  G.^  White  Grunt 

Greenish  olive,  sides  with  about  4  distinct  brownish  or  yellowish 
longitudinal  streaks  running  up  on  sides  of  head ;  the  two  middle  ones 
broader  and  golden,  running  from  the  eye  and  muzzle  below  the  lateral 
line;  lips  and  mouth  brilliant  red;  dorsal  amd  caudal  fins  grayish  brown. 
Body  rather  elongate,  fusiform,  compressed  and  but  little  elevated ;  snout 
sharp;  mouth  moderate,  somewhat  oblique,  the  narrow  maxillary  reach- 
ing beyond  front  of  orbit ;  eye  as  long  as  snout ;  second  and  third  anal 
spines  of  nearly  equal  length,  the  second  the  stronger.  Head  3  J ;  depth 
3J.  D.  Xlir,  14 ;  A.  Ill,  8 ;  Lat.  1.  70.  South  Atlantic  coast  of  United 
States  and  southward;  well  distinguished  from  the  other  American 
species  by  its  slender  form. 

{Grammistes  trivittatus  Bloch  &  Schneider,  1801,  188:  Serranus capeuna  Licht.  Berl.  Ab- 
liandl.  1820,288:  Hamulon  quadrilineatum  GUntlier,  i,  316 :  Hcemylum  copeuwa  Goode, 
BuU.  U.  S.  Nat.  Mu8.  v,  53.) 

9§5.— L.OBOTES  Cuvier. 

(Cuvier,  Rfegne  Anim.  ed.  2,  il,  1829:    type  Lohotes  erate  CuYiei =Holocentrus  auri- 
namensie  Bloch.) 

Body  oblong,  compressed  and  elevated,  covered  with  moderate-sized, 
weakly  ctenoid  scales;  profile  of  head  concave,  the  snout  prominent; 
mouth  moderate,  oblique,  with  thick  lips ;  upper  jaw  very  protractile, 
the  lower  the  longer;  jaws  with  narrow  bands  of  v^litbrm  teeth,  in 
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front  of  which  is  a  row  of  larger  conical  teeth  directed  backward;  no 
teeth  on  vomer  or  palatines;  preorbital  narrower  than  eye;  preopercle 
strongly  serrate.  Branchiostegals  6.  Dorsal  fin  continuous,  with  12 
spines  which  may  be  depressed  in  a  shallow  groove ;  soft  rays  of  dor- 
sal and  anal  fins  elevated;  anal  spines  graduated;  bases  of  soft  dorsal 
and  anal  thickened  and  scaly;  caudal  rounded.  Air-bladder  present. 
Pyloric  cceca  3;  vertebrae  13 -f  11.  (Aoi^orsc,  lobed;  the  soft  parts  of 
dorsal,  anal,  and  caudal  said  to  resemble  one  three-lobed  fin.) 

§T6.  Lf  sarinamensis  (Bloch)  Cnvicr.— Flasher, 

Blackish  above,  becoming  silvery-gray  on  the  sides;  often  blotched 
and  tinged  with  yellow;  fins  dusky  gray,  sometimes  with  yellow. 
Head  small.  Profile  from  dorsal  to  occiput  strongly  convex,  from  occi- 
put to  snout  concave;  maxillary  reaching  beyond  middle  of  orbit. 
Scales  around  eye  very  small,  those  on  opercle  large.  Eye  small, 
much  shorter  than  snout.  Pectorals  shorter  than  ventrals,  which  do 
not  reach  vent;  soft  dorsal  higher  than  the  spinous  portion.  Head  3; 
depth  2i.  D.  XII,  16;  A.  IH,  11;  L.  lat.  47.  A  large  fish,  reaching  a 
length  of  from  2  to  3  feet,  and  found  in  all  warm  seas;  north  on  our 
coast  to  Cape  Cod. 

(HoJocentrus  surinamensis  Bloch  &  Schneider,  1801,  316:  Lohotes  aifc/orum  GUnther, 
i,  338;  Holbrook,  Ich.  8.  C.  1860,  169.) 

2S6.— SPABUS  Linnssas. 
(PagelluSy  Chrysophrys  and  Pagrua  Cuvier;  Calamus  Swainsou.) 
(Linnsens,  Syst.  Nat.:  type  Spams  auratus  L.) 

Body  oblong  or  ovate,  compressed,  covered  with  moderate-sized 
scales.  Head  moderate.  Opercles  not  armed.  Cheeks  scaly.  Mouth 
rather  small,  terminal,  low.  Anterior  teeth  in  the  jaws  cardiform,  the 
outer  series  of  teeth  generally  enlarged,  sometimes  canine-like,  not  com- 
pressed. Both  jaws  with  two  or  more  series  of  rounded  molar  teeth, 
which  are  sometimes  irregularly  mixed  with  slender  teeth ;  no  teeth  on 
vomer  or  palatines.  Dorsal  rather  low,  the  spines,  11-13  in  number, 
depressible  in  a  groove;  anal  spines  moderate,  the  second  not  greatly 
developed.  Caudal  fin  forked.  Air-bladder  simple.  Gill-rakers  short. 
Branchiostegals  6.  Intestinal  canal  short.  Pyloric  cceca  few.  Carniv- 
orous fishes,  mostly  of  the  Atlantic.  (<rra/>o^,  Sparus^  the  ancient  name; 
from  ar.aipui^  to  Struggle.) 
a.  Anterior  teeth  not  canine-like.    (Pagellus*  C.  &  V.) 

*  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  vi,  169,  1830:  type  Sparus  erythrinus  L. 
(From pagel,  a  French  name  of  Spams  erythrinus.) 
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877.  S.  milnerl  (Goode  &  Bean)  J.  &  6. 

Dull  silvery  with  brown  cross-bands.  Form  of  Diplodm  argyrtyps. 
Diameter  of  eye  eqaalling  length  of  opercle;  eye  about  4  in  head,  less 
than  1^  in  snout  Preorbital  nearly  as  high  as  long,  with  the  edge  nearly 
straight.  Five  series  of  scales  between  the  pireorbital  and  angle  of  pre- 
opercle.  Three  series  of  molars  in  the  upper  jaw,  two  in  the  lower; 
front  teeth  not  described.  Head  3J;  depth  2^.  D.  XII,  12;  A.  Ill,  10; 
L.  lat  48;  L.  trausv.  -^^.    (Ooode  &  !Bean.)    Charlotte  Harbor,  Fla. 

{Pagellus  milneri  Goode  &  Beau,  Proc.  U.  S.  Nat.  Mas.  ii,  134,  1879.) 

aa.  Anterior  teeth  canioe-like. 

h.  Molar  teeth  above  in  two  series.    (Pagrus*  Cuvier.) 

fef7§.  H»  paffras  L* 

Silvery;  back  rose-colored.  Upper  profile  of  the  head  parabolic;  an 
obtuse  prominence  before  the  upper  anterior  angle  of  the  eye;  preor- 
bital a  third  higher  than  long,  with  an  incision  in  front.  Ko  procum- 
bent dorsal  spine.  Dorsal  spines  not  elongate;  second  anal  spine 
stronger  but  not  longer  than  the  third,  one-fourth  the  length  of  the 
head;  pectoral  elongate,  reaching  the  fourth  soft  ray  of  the  anal.  Eye 
1^  in  interorbital  space;  1§  in  snout.  Head  3;  depth  2%.  D.  XJI,  10; 
A.  in,  8;  scales  6-56-16.  Mediterranean  Sea  and  neighboring  waters; 
occasional  on  our  South  Atlantic  and  Gulf  coasts. 

(L.  Syst.  Nat.:  Sparus  argenteus  Bloch  &  Schneider,  1801,  271:  Pagrus  vulgaris 
GQnther,  i,  466:  Pagrus  argenteus  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mns.  1879,  133.) 

871K  S.  cbrysops  Jj.—Porgee. 

Color  nearly  plain  dull  silvery;  axil  dusky;  ventrals  dark.  Back 
elevated;  head  large  and  heavy;  eye  large,  placed  high;  preorbital 
very  large,  its  diameter  half  greater  than  that  of  eye;  interorbital  area 
very  convex.  Six  strong  conical  teeth  in  front  of  upper  jaw,  and  8  in 
lower;  about  2  rows  of  molars,  the  inner  series  larger.  Five  rows  of 
scales  on  the  widest  part  of  the  cheek,  4  on  the  int-eropercle;  breast 
scales  large.  A  procumbent  spine  before  the  dorsal;  dorsal  spines 
rather  high;  second  and  third  anal  spines  about  equal;  caudal  forked; 
pectoral  long  and  falcate,  reaching  the  last  anal  spine;  ventrals  moder- 
ate. Head  3;  depth  2 J.  D.  XIU,  12;  A.  Ill,  11;  Lat.  1.  52.  South 
Atlantic  coast;  abundant;  long  overlooked  by  naturalists,  lately  re- 
discovered by  Mr.  R.  E.  Earll. 

(Sparus  chrysops  L.  Syst.  Nat.;  Goode  MSS.) 

•Cuvier,  E^gne  Anim.  ed.  2,  1817:  type  Sparus  pagrus  L.  {ndypo^j  the  ancient 
name  of  the  typical  species.) 
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8§0.  S.  acnleatus  (C.  &,  V.)  Gill. 

Silvery 5  reddish  on  the  sides,  with  golden  longitudinal  streaks;  dor- 
sal and  anal  fins  reddish,  ventrals  red.  Pectoral  elongate.  Limb  of 
preopercle  scaly.  Molar  teeth  small,  in  two*  series  in  the  upper  jaw. 
Body  rather  elongate.  A  procumbent  spine  before  the  dorsal.  D.  XII, 
12;  A.  Ill,  12.  {Cuvier  &  Valenciennes.)  Atlantic  coast  of  the  United 
States,  chiefly  southward ;  rare ;  a  doubtful  species,  perhaps  the  same 
as  the  preceding  or  the  next. 

{Chrifsophrys  aculeata  Cuv.  &  Val.  vi,  137:  Chrysopkrya  aouleatus  GUnther,  i,  498.) 

9§7.— DTPIiODUS  Rafinesque. 
(Sargu8  Cuvier,  1817;  preoccupied  in  Entomology.) 
(f  Rafinesque,  Indice  Ittiologia  Siciliana,  1810,  54  :  type  Sparus  annularis  L.) 

Body  oblong  or  ovate,  more  or  less  compressed,  the  back  often  ele- 
vated. Mouth  rather  small,  terminal,  low.  Incisors  broad  or  narrow, 
truncate,  entire  or  more  or  less  emarginate,  sometimes  serrate  in  the 
young;  a  series  of  smaller  teeth  behind  them.  Molai*  teeth  mostly  in  2 
or  3  rows.  !N"o  teeth  on  vomer  or  palatines.  Scales  moderate.  Dorsal 
spines  mostly  12,  strong,  depressible  in  a  groove.  Procumbent  dorsal 
spine  present  or  absent;  anal  spines  rather  strong.  Caudal  fin  forked. 
Gill-rakers  short  and  slender.  Branchiostegals  6.  Intestinal  can  al  short. 
Pyloric  coeca  few.  Carnivorous  species ;  abunda.nt  in  the  Atlantic,  many 
of  them  highly  valued  as  food.  (5c;rA<Joc,  double ;  cdobq^  tooth;  the  teeth 
of  two  sorts.) 
a.  Incisor  teeth  very  narrow,  entire.    (Stenotomust  Gill.) 

8§1.  D.  argryrops  (L.)  J.  &  G.—Scup;  Scuppaug;  Porgee. 

Brownish,  somewhat  silvery  below,  everywhere  with  bright  reflec- 
tions, but  without  distinct  markings  in  the  adult;  soft  parts  of  ver- 
tical fins  somewhat  mottled  with  dark;  young 'faintly  barred;  axil 
dusky.  Body  ovate,  compressed,  the  back  elevated,  the  axis  of  the 
body  near  the  middle  of  its  depth.  Head  deep.  Eye  narrower  than 
the  preorbital.  Mouth  small,  terminal,  the  maxillary  extending  to 
opposite  the  posterior  nostrils.    Incisor  teeth  very  narrow,  almost  con- 

*In  three  aeries  according  to  C.  &  V.  The  original  type  is  now  lost,  but  a  memo- 
randum by  Aug.  Dum^ril,  preserved  in  the  Museum  at  Paris,  states  that  the  specimen 
was  a  ^^Pagrus"  (with  two  rows  of  molars),  and  not  a  **  Chrysophrya"  (with  three). 

t  ^^  VI.  Gen.  Diplodus,  Una  sola  ala  dorsale  principando  vicino  al  capo,  un  apeudice 
squamosa  vicino  ad  ogni  ala  toracina.  Osaerv,  Contiene  il  Sparus  annularis  di  Linneo, 
ed  Sp,  variegatus  di  Lac^pMe."    (Rafinesque.) 

tGill,  Canadian  Naturalist,  August,  1865:  type  Sparus  argyropsli,  (drevo^f  nar- 
row; TOfioif  cutting.) 
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ical;  molars  in  two  rows  above.  Cheeks  short  and  deep  with  4  rows 
of  scales.  A  procumbent  spine  in  front  of  the  dorsal.  Third  dorsal 
spine  elevated,  often  somewhat  filamentous.  Pectorals  moderate,  reach- 
ing front  of  anal,  ventrals  a  little  further ;  second  anal  spine  a  little  the 
longest.  Head  3J ;  depth  2.  D.  XII,  12 ;  A.  Ill,  11.  Scales  8-49-16 ; 
L.  12  inches.    Cape  Cod  to  Florida ;  abundant ;  a  valuable  food-fish. 

{Sparus  argyrops  L.  Syst.  Nat. :  Pagrus  argyropa  Cut,  &  Val.  vi,  164 :  Pagrus  argyr- 
ops  Holbrook,  Ich.  S.  Car.  174 :  Pagrua  argyrops  GUntber,  i,  472:  Sargua  ambaaais  Gixn- 
tlier,  i,  449 :  Stenotomua  argyropa  Gill,  and  of  most  late  Amoricau  writers.) 

aa,  lucisor  teeth  broad. 

h.  Incisor  teeth  emarginate ;  procumbent  dorsal  spine  present.    {Lagodon  *  Hol- 
brook.) 

8§2.  D*  rhomboides  (L.)  J.  &  G,^Pin-fiah ;  Bream. 

Brownish,  white  below ;  sides  of  head  and  body  with  horizontal  stripes 
of  light  blue  and  golden;  G  or  7  very  faint  darker  vertical  bands, 
disappearing  with  age ;  vertical  fins  yellowish,  with  bluish  stripes ;  a 
dark  axillary  spot.  Body  ovate,  elliptical,  compressed,  and  somewhat 
elevated,  the  axis  of  the  body  near  the  middle  of  its  depth  5  snout  about 
in  the  axis.  Head  rather  sharp.  Mouth  small,  the  upper  jaw  more 
freely  protractile  than  usual.  Molars  in  two  series  5  anterior  incisors 
each  deeply  notched.  Cheeks  with  5  or  6  rows  of  scales ;  scales  on 
breast  little  reduced  in  size.  A  procumbent  spine  before  the  dorsal  fin ; 
dorsal  spines  high,  much  higher  than  the  soft  rays,  the  fourth  highest ; 
second  anal  spiue  little  larger  or  longer  than  the  third ;  pectorals  as 
long  as  head;  ventrals  moderate.  Head  3^;  depth  2|.  D.  XII,  11; 
A.  Ill,  11 ;  scales  8-66-18.  L.  1-  inches.  New  Jersey  to  Texas ;  abun- 
dant southward. 

(Sparua  rhomboidea  Linn.  Syst.  Nat. :  Sargua'  rhotnhoidea  Cuv.  &  Val.  vi,  68:  Sargua 
rhomboidea  GUnther,  i,  447:  Lagodon  rhoniboidea  Holbrook,  Ich.  S.  Car.  18(»0,  59.) 

aa.  Incisors  entire  in  the  adnlt;  emarginate  or  serrate  in  the  young. 
b.  A  procumbent  spine  before  the  dorsal  fin.     {Archo8argu8\  Gill.) 

§§3.  B.  probatocephalns  (Walb.)  J.  &  O.Sheepahead, 

Grayish,  with  about  8  vertical  black  bands,  which  are  about  as 
broad  as  the  interspaces;  dorsal  dusky;  ventral  and  anal  black; 
base  of  pectoral  dusky.  Body  robust,  becoming  very  deep  with  age, 
the  back  compressed  and  elevated;  axis  of  the  body  below  the  middle 
of  the  depth;  snout  entirely  below  axis  of  body;  profile  very  steep; 

*  Holbrook,  Ich.  S.  Car.  ed.  i,  56,  1859:  tyi>e  Sparua  rhomboidea  h,  {Xayco?,  hare; 
ooSooVy  tooth.) 

tGill,  Canadian  Naturalist,  August,  1865:  type  Sparua  probatocephalua  Walb. 
(dpxovf  ruler;  <Sdpyo?f  Sargus,  from  its  preeminence  in  size  and  value.) 
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preorbital  broad.  Mouth  low,  horizontal ;  incisors  broad,  serrated  in 
the  young,  then  becoming  emarginate  and  finally  entire.  Cheeks  with 
6  rows  of  scales;  scales  on  breast  very  small,  crowded.  Dorsal  spines 
very  strong,  higher  than  the  soft  rays,  the  last  considerably  shortened, 
so  that  the  outline  of  the  fin  is  emarginate ;  second  anal  spine  very 
strong,  nearly  as  long  as  the  snout  and  eye ;  i)ectoral  very  long,  reach- 
ing past  the  front  of  the  anal;  ventrals  reaching  vent.  Head  3J;  depth 
1§.  D.  XII,  12;  A.  HI,  10;  scales  7-45-16.  L.  30  inches.  Cape  Cod 
to  Texas;  abundant;  the  largest  member  of  the  genus,  and  one  of  our 
most  valued  food-fishes. 

{Spams  prohatocephalua  Walbaum,  Artedi,  Pise.  1792,  295:  Sargus  ovU  Mitchill, 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  392,  1814:  Sargus  ovis  Cuv.  &  Val.  vi,  53:  Sargus  ovis 
Holbrook,  Ich.  S.  Car.  1860,  54 ;  GUnther,  i,  447 :  Arckosargus  probaiocephalus  Gill,  and 
of  moat  late  American  writers.) 

hh.  No  procnmbent  spine  before  the  dorsal  fin.    {Diplodus.) 

8§l.  B.  holbrooki  (Bean)  J.  &.  G.— Bream, 

Dull  silvery,  without  cross-bands;  dorsal,  caudal,  anal,  ventrals, 
axil,  and  edge  of  opercle  dusky;  a  black  blotch  on  caudal  peduncle 
above.  Body  ovate,  not  elevated,  compressed,  the  axis  of  the  body 
below  the  middle  of  its  depth.  Eight  incisors  in  each  jaw;  three  rows 
of  molars  above,  two  below.  Pectoral  3  in  length ;  second  anal  spine 
longest  Head  3^;  depth  2 J.  D.  XII,  14;  A.  Ill,  13;  scales  8-61-16. 
L.  13  inches.  Charleston,  S.  C.  {Bean.)  (Possibly  the  adult  form  of 
the  next.) 

(Sargus  h<tlhrooU  Bean,  Forest  and  Stream,  June  13,  1878,  and  in  Proc.  U.  S.  Nat. 
Mus.  1878,  198.)" 

8§5.  D.  caiidiniacnla  (Poey)  J.  &  O.—SpoUtailed  Pin-fish, 

Silvery,  with  bright  reflections;  about  8  very  narrow  dark  vertical 
bands;  a  very  distinct  black  bar  on  back  and  sides  of  caudal  peduncle; 
shining  streaks  and  dark  punctulations  along  the  rows  of  scales ;  ven- 
trals and  anal  mottled  with  dusky;  edge  of  opercle  dusky;  axil  dark. 
Body  ovate,  compressed,  very  deep.  Dorsal  and  ventral  outlines  both 
strongly  arched,  the  axis  of  the  body  at  about  the  middle  of  the  depth, 
the  back  steeply  elevated  behind  the  nape.  Maxillary  not  reaching 
the  eye,  which  is  3  in  head.  Caudal  peduncle  short  and  slender,  about 
as  deep  as  long.  Cheeks  with  3  rows  of  scales;  mteropercle  broad, 
with  3  distinct  rows  of  scales;  scales  on  breast  not  much  reduced. 
Mouth  very  small,  terminal.  Incisors  broad,  entire.  Spines  moderate, 
those  of  the  dorsal  higher  than  the  soft  rays;  second  anal  spine  longest; 
pectorals  long,  reaching  to  anal;  ventrals  reaching  to  vent.    Head  3^; 
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depth  2.    D.  XII,  14;  A.  Ill,  13 ;  scales  6-63-14.    L.  6  inches.    North 
Carolina  to  Cuba;  abundant  at  Beaafort,  N.  G. 

{SarguB  caudimacula  Poey,  Memoriae,  ii,  198,  1858 :  Sargvs  holbrooki  Jordan  &  Gil- 
bert, Proc.  U.  8.  Nat.  Mus.  1878,  379 ;  not  of  Bean.) 

9§8.— OIBELIiA  Gray. 
{Camarina  Ayres.) 

(Gray,  Illnstr.  Ind.  Zool.  1838:  type  Girella punctata  Gray.) 

Body  oblong-ovate,  compressed,  covered  with  rather  large  scales. 
Mouth  "small,  with  a  series  of  flat,  tricuspid,  movable  incisors,  behind 
which  is  a  broad  band  of  similar  smaller  ones;  no  molar  teeth;  no 
teeth  on  vomer  or  tongue.  Cheeks  with  very  small  scales;  opercles 
and  top  of  head  chiefly  naked.  Dorsal  fin  rather  low,  with  about  14 
spines,  on  the  bases  of  which  the  scales  extend,  forming  an  imperfect 
sheath;  no  groove  at  base  of  dorsal;  no  procumbent  dorsal  spine;  anal 
spines  small,  graduated ;  caudal  lunate.  Air-bladder  divided  into  two 
posterior  horns.  Pyloric  coeca  numerous;  intestinal  canal  elongate; 
peritoneum  black.  Herbivorous.  Pacific  Ocean.  (A  latinization  of  the 
French  ^^Girelle^^Julis.) 

8§6.  O.  ui§rrlcaii9  (Ayres)  Gni.—Blu^-flsh, 

Dusky  green,  paler  below;  young  with  a  large  yellowish  spot  on 

each  side  of  the  dorsal  fin.    Body  oval,  compressed,  with  very  deep 

caudal  peduncle;    snout  thick,   its    profile  evenly  rounded;    mouth 

small,  subinferior,  low,  nearly  horizontal;  maxillary  reaching  nearly  to 

front  of  orbit ;  a  minute  patch  of  palatine  teeth ;  preopercle  minutely 

serrulate  at  its  angle ;  preorbital  as  broad  as  eye.    Gill-rakers  numerous, 

rather  long.    Scales  firm,  weakly  ctenoid,  those  on  thorax  and  front  of 

back  smaller.    Dorsal  spines  lower  than  the  soft  rays;  anal  higher  than 

soft  dorsal,  similar  to  it;  caudal  emarginate;  pectorals  short  and  broad, 

not  reaching  vent;  ventrals  short.    Head  4;  depth  2 J.    D.  XIV,  14;  A. 

Ill,  12;  Lat.  1.  50.    L.  12  inches.    Coast  of  California,  from  Monterey 

southward,  abundant  in  rocky  places,  feeding  on  sea- weed. 

{Camarina  nigricans  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  81:  Girella  dorsomacula 
Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1862,  244.) 

9§9.— PTMELEPTEBUS  Lac^pMe. 
(Lac<5p^de,  Hist.  Nat.  Poiss.  iv,  429, 1802:  type  Pimelepierus  hosdj  Lac€pbde.) 

Body  regularly  ovate,  moderately  compressed;  head  short,  with 
blunt  snout;  eye  large;  mouth  small,  horizontal;  maxillary  barely 
reaching  front  of  eye;  both  jaws  with  a  single  series  of  rather  narrow 
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obtusely  lanceolate  incisors,  implanted  with  compressed  nsnally  conspic- 
noas  roots  posteriorly ;  behind  these  a  narrow  band  of  villiform  teeth :  fine 
teeth  on  vomer,  palatines,  and  tongue.  Branchiostegals  7  5  gill-rakers 
long.  Preopercle  obsoletely  serrate;  preorbital  narrow,  covering  but 
little  of  the  maxillary.  Sqnaraation  very  complete,  the  space  between 
and  about  the  eyes  being  the  only  naked  part ;  scales  smallish,  thick, 
ctenoid,  60-70  in  the  lateral  line,  which  is  continuous;  similar  scales 
entirely  covering  the  soft  parts  of  the  vertical  fins,  and  extending  up 
on  the  paired  fins.  Dorsal  fin  low,  with  about  11  spines,  which  are  deprt* s* 
sible  in  a  groove  of  scales;  the  fin  continuous,  but  the  lust  spines 
low,  so  that  a  depression  occurs  between  the  two  parts  of  the  fin;  the 
bases  of  the  spinous  and  soft  parts  about  equal;  anal  similar  to  soft 
dorsal,  with  3  spines;  caudal  fin  forked;  pectoral  fins  small ;  ventrals 
well  behind  them.  Intestinal  canal  long.  Pyloric  c(£ca  usujilly  very 
numerous.  Species  numerous,  in  all  warm  seas.  Herbivorous.  {m/xeXi^^y 
fat;  itTspuu^  fin.) 

a.  Soft  dorsal  and  anal  not  elevated,  the  hitter  rather  short.    {Pimel^terus.) 

887.  P.  boscl  Lac. 

Dusky,  with  series  of  light  stripes,  about  25  in  number,  following  the 
rows  of  scales;  the  middle  part  of  each  scale  pale,  the  edge  du^ky; 
the  stripes  along  middle  of  body  much  broader  than  the  others,  the 
scales  along  the  back  and  belly  being  much  smaller;  a  silvery  streak 
along  the  preorbital.  Body  ovate,  somewhat  compressed.  Longest  dot- 
sal  spine  one-fifth  the  height  of  the  body,  rather  higher  than  the  soft 
dorsal  and  nearly  equal  to  the  longest  ray  of  the  anal.  Horizontal  pro- 
cess  of  the  teeth  not  much  longer  than  the  vertical.  Interorbital  space 
2J  in  head ;  top  and  sides  of  head  finely  scaled ;  interorbital  segion 
gibbous,  below  which  point  the  snout  is  truncate ;  preoperole  weakly 
serrulate ;  gill-rake^  long.  Soft  dorsal  and  anal  very  low ;  medieU'  dorsal 
spines  highest;  second  anal  spine  highest ;  caudal  well  forked^the  lower 
lobe  longest.  Head  4J;  depth  2J.  D.  XII,  12;  A.  HI,  il  ,•:  scales.  10- 
66-20;  vertebrseO  +  16.  Massachusetts  to  Panama;  common  southward. 

(f  Perea  aectatrix  L.  Syst.  Nat. :  Pimel^terushosci  Lac^pMe,  Hist.  Ifat.  Poiss.  iv,  429, 
1802:  P.  ho9oi  Cay.  &  YaL  vii,  258:  P.  hosoi  Gtlnther,  i,  497 :  Pimel^JeruM  fitvoliw(Um 
Poey,  Report,  i,  319;  Poey,  Synopsis  Pise  Cubens.  324,  1868.), 

BuU.  Nat.  Mus.  No.  16 — -36 
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MO*— SCOBPI8  Cavier  6l  Valenciennes. 

(Cavier  &  Valenciennes,  Hist.  Nat.  Foiss.  Tiii,  503, 1831 :  type  Scorpisgeorgianus  Cav.  &. 
Val.) 

Body  ovate  or  saborbicular,  covered  with  small,  firm,  ctenoid  scales, 
which  also  cover  the  membranes  of  the  soft  parts  of  the  vertical  fins; 
mouth  small,  terminal,  horizontal ;  the  maxillary  narrow,  slipping  under 
the  edge  of  the  rather  narrow  preorbital;  sides,  top  of  head  and 
jaws  closely  scaled  5  preopercle  entire  or  minutely  crenulato ;  jaws  with 
broad  bands  of  slender  teeth ;  those  in  the  outer  series  incisor-like,* 
compressed,  narrow  and  lanceolate  in  form,  the  outer  surface  transversely 
convex,  the  inner  concave ;  the  other  teeth  of  the  jaws  are  similar,  but 
grow  progressively  smaller  backward  toward  the  inside  of  the  mouth; 
incisors  without  conspicuous  roots  behind ;  all  the  teeth  are  somewhat 
movable,  as  iu  Oirella;  no  molar  teeth ;  vomer,  palatines,  and  tongue 
with  patches  of  minuce  villiform  t^.eth ;  gill-rakers  slender,  rather  long ; 
dorsal  spines  low,  in  a  slight  groove,  about  10  in  number ;  soft  part  of  the 
fin  elongate,  much  longer  than  the  spinous  part,  sometimes  falcate; 
anal  spines  small,  graduated,  the  soft  rays  numerous ;  caudal  lunate ; 
scales  thinnish,  adherent,  with  smaller  ones  intermixed ;  pyloric  cceca 
extremely  numerous ;  air-bladder  small ;  branchiostegals  7.  Warm  seas. 
{(TxopTTc^y  name  of  some  sea-fish;  from  axopmoq^  scorpion.) 

a.  Body  ovate;  fins  not  falcate.    (C(s«io»oiiia  Kaup  t) 

8§8»  S*  californiensis  Steindachner.— ifnfiaZiifta. 

Blackish  above,  tinged  with  bluish ;  steel-blue  or  grayish  below,  some* 
what  mottled ;  sides  with  faint  oblique  vertical  lines  of  spots ;  fins  black- 
ish. Body  elliptic-ovate,  its  outlines  regular;  head  bluntish,  rounded, 
strongly  convex;  maxillary  not  reaching  front  of  eye;  eye  small,  IJ  in 
snout,  5  in  head ;  middle  spines  of  dorsal  highest,  their  height  scarcely 
greater  than  the  diameter  of  the  eye;  soft  dorsal  low,  not  elevated  in 
front,  little  higher  than  the  spines ;  anal  low ;  caudal  lunate,  the  upper 
lobe  slightly  longer;  pectorals  short  and  narrow;  ventrals  rather  small. 
Head  3§;  depth  2J.  D.  IX,  I,  22 ;  A.  IU,  19;  scales  9-58-19.  L.  12 
inches.  (Joast  of  California,  from  Point  Goncepcion  southward ;  a  hand- 
some fish,  of  considerable  value  as  food. 

(Steindachner,  IcUtbyol.  Beitriige,  iii,  19,  1875.) 

*  In  Soorpis  georgianui,  tho  type  of  the  genus,  the  outer  teeth  are  Baid  to  be  conic 
This  is  probably  erroneons,  otherwise  our  species  does  not  belong  to  the  genus. 
tRaup ;  Blec ker,  Syst ema  PercRTum  ii,  11,  1875:  type  Scorpia  €eguipinni$  Rich. 
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Family  LXXXIX.— APOGONIDiE. 

Body  dblong,  elevated,  covered  with  asaally  large,  loose,  deciduous 
scales,  which  are  striated  and  ctenoid  or  sometimes  cycloid;  cheeks 
scaly;  lateral  line  continuous;  cleft  of  mouth  wide,  oblique;  villi- 
form  teeth  on  jaws  and  vomer ;  canines  sometimes  present ;  preopercle 
commonly  with  a  double  ridge,  its  edge  entire  or  slightly  serrated; 
lower  pharyngeals  separate,  with  sharp  teeth ;  pseudobranchise  prese»it ; 
branchiostegals  6  or  7.  Dorsal  fins  well  separated,  the  first  with  6  or  7 
rather  strong  spines ;  anal  fin  short,  usually  with  2  spines ;  ventral  fins 
thoracic,  I,  5.  Fishes  mostly  of  the  Eastern  seas,  some  of  them  in  fresh 
waters.    Genera  about  10;  species  about  120.' 

(PercidcB  part:  groap  Apogonina  Gtinther,  i,  22^250.) 

a.  Branchiostegals  7 ;  no  canines ;  no  recambeat  dorsal  spine ;  palatine  teeth  present ; 
anal  spines  2.   (  Apogoninm. ) 
d.  Lateral  line  commencing  at  the  head ;  preopercle  with  a  donble  rid|(e ;  teeth  on 
the  palatines Apogon,  291, 

991.— APOOON  Lac^pMe. 

King  of  the  Mullets. 

{Amia  Gronow,  not  of  LinnsBus.) 

(Lac^pMe,  Hist.  Nat.  Poiss.  iii,  411, 1802 :  type  Apogon  ruber  Lac.  =  Mullus  imherUt  L.  = 
Apogon  rex-mullorum  C.  &  V.) 

Body  oblong,  compressed,  covered  with  very  large  ctenoid  scales. 
Lateral  line  continuous.  Head  large;  mouth  wide,  oblique,  t}ie  max- 
illary extending  to  bcilow  the  middle  of  the  large  eye;  villiform  teeth 
on  jaws,  vomer,  and  palatines ;  no  canine  teeth ;  preopercle  with  a 
double  ridge,  entire  or  somewhat  serrate ;  opercle  with  a  spine  behind. 
Gill-rakers  rather  long.  Dorsal  spines  6  or  7,  strong ;  second  dorsal 
remote,  short;  anal  with  2  spines,  the  second  much  the  longer,  the 
soft  part  similar  to  the  sott  dorsal ;  pectorals  and  ventrals  moderate. 
{aTzat^utvj  without  beard ;  thus  distinguished  from  the  bearded  mullet, 
Mullm.) 
a.  Edges  of  preopercle  serrulate ;  scales  very  large.    {Apogon,) 

889*  A.  americanas  Castelnan. 

Violaceous,  scales  all  with  dark  points;  a  dark  spot  on  opercle.  Body 
comparatively  elongate,  little  elevated ;  jaws  equal ;  muzzle  short ;  eye 
large,  3^  in  head ;  preopercle  very  finely  denticulated.  Second  dorsal 
spine  stoutest,  as  high  as  the  third;  pectorals  nearly  reaching  anal. 
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Depth  3  in  total.     Head  3J.     D.  VI-I,  9;  A.  n,  8;  scales  3-25-0. 
( Yaillant  &  Boeourt.)    West  Indies ;  accidental  at  Newport 

(CastelDaa,  Anim.  Noav.  Rares  Am6r.  da  Sad,  Poi8&  3;  Yaillant  &  Bocoort,  Miss.  Sci. 
ao  Mex.  41:  Apoganickthys  amerioanua  Giinther,  i^  247.) 

aa.  Edge  of  preoperole  entire ;  scales  comparatively  smalL    (Olos$amia*  Gill.) 

§90*  A*  pandionis  Goode  &  Bean. 

Color  nearly  plain  reddish,  the  body  and  fins  everywhere  speckled 
with  fine  dots.  Body  oblong,  not  elevated  nor  greatly  compressed. 
Eye  very  large,  forming  nearly  half  the  length  of  the  side  of  the  head, 
much  greater  than  the  interorbital  space ;  maxillary  extending  to  oppo- 
site pupil ;  preoperole  entire.  Gill-rakers  very  long  and  slender.  Mouth 
oblique,  but  not  nearly  vertical,  the  lower  jaw  projecting.  Fins  low; 
caudal  well  forked.  Head  4 ;  depth  4.  D.  VII-I,  9;  A.  II,  9  j  scales 
small,  cycloid,  3-45-8.    Deep  water,  off  Chesapeake  Bay. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  1881,  IGO.) 

Family  XC.-MULLIDiE. 

{The  SurmulleU.) 

Body  elongate,  slightly  compressed,  covered  with  large  ctenoid  scales  5 
lateral  line  continuous ;  large  scales  on  the  head ;  upper  profile  of  the 
head  more  or  less  parabolic.  Mouth  small ;  teeth  present  in  one  jaw  at 
least,  and  sometimes  in  both,  or  on  the  vomer  or  palatines.  Premaxil- 
laries  protractile;  maxillaries  without  supplemental  bone,  partly  hidden 
by  the  broad  preorbital.  Eye  moderate,  placed  high ;  bmnchiostegals 
4;  2  long  barbels  at  the  throat,  attached  just  behind  the  symphysis 
of  the  lower  jaw.  Dorsal  fins  2,  remote  from  each  other,  the  first  of  sev- 
eral high  spines,  which  are  depressible  in  a  groove ;  anal  similar  to  the 
soft  dorsal,  with  1  or  2  small  spines ;  ventrals  thoracic,  I,  5.  Genera  S ; 
species  35,  in  all  tropical  seas,  some  species  straying  northward. 
(MtUlid<B  Gtiuther,  i,  397-411.) 

*  Teeth  in  lower  jaw,  and  on  vomer  and  palatines }  none  in  the  apper  jaw .  Mullus,  292. 
**  Teeth  in  both  jaws ;  none  on  vomer  or  palatines Upeneus,  293. 

999.~IfIlTJLE.fTS  LinnsBOS. 

SurmulletSn 

(LinoflDas,  Sjst.  Natorss:  type  MuUus  barbatus  L.) 

Teeth  in  the  lower  jaw  and  on  the  vomer  and  palatines;  none  in  the 
upper  jaw;  dorsal  spines  7;  anal  spines  very  small.    Otherwise  as  in 

*  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  82:  type  Apogan  t^rUm  Elch.  {y?JMroay 
tongne;  afita,  Amia,  a  name  applied  by  Gronow  to  Apog<m,} 
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WpeneuSj  the  head  rather  shorter.  One  ^ecies  known.  (Latin,  mulltis^ 
the  ancient  name  of  Mullus  harbatuSj  from  fioXXoq^  lip ;  hence  ^^  mullet," 
a  fish  with  thick  lips.) 

801.  in.  barbatns  lu^—Sumiuttet. 

lied,  with  three  yellow  longitudinal  stripes.  Body  oblong,  moderately 
compressed ;  snout  blunt,  its  profile  very  obliquely  decurved ;  mouth 
horizontal,  small;  maxillary  scarcely  reaching  front  of  orbit j  diam- 
ter  of  eyes  about  equalling  the  slightly  concave  interorbital  space. 
Head  3J;  depth  3§.  D.  VII-I,  9 ;  A.  11,  G  5  Lat.  1.  36,  its  mucous  tubes 
branching  into  a  network  on  each  scale.  European ;  this  ar  some  simi- 
lar species  said  to  have  been  once  taken  at  New  York  {QUI).  One  of 
the  choicest  food-fishes  of  the  Mediterranean.  ' 

(LinD.  Sjst.  Nat. :  Mullua  harhatus  and  8urmuletu8  GUntber,  i,  401 :  MulluBf  sp.  inco)(. 
GUI,  Kept.  U.  S.  Fish  Com.  1872-:j,  804.) 

993.~IJPCNEUS  Cavier. 
Ooat  Fishes. 
(Cuvier,  Bi^gne  Anim.  ed.  2,  ii,  1829:  type  Mullus  barherinus  Lac.) 

Body  oblong,  compressed ;  mouth  moderate,  nearly  horizontal,  low, 
the  jaws  subequal;  eye  large,  high,  posterior;  opercle  short,  deep,  with 
a  posterior  spine;  jaws  with  rather  strong  teeth,  in  one  series,  or  in  a 
narrow  band;  no  teeth  on  vomer  or  palatines;  lips  well  developed; 
barbels  nearly  as  long  as  head ;  scales  very  large,  somewhat  ctenoid ; 
.lateral  line  continuous,  its  tubes  ramifying  on  each  scale;  head  covered 
with  large  scales;  first  dorsal  with  about  7  spines;  anal  with  2,  the  first 
very  short;  caudal  fin  forked.  Species  numerous  in  the  tropical  seas. 
(An  old  name  of  some  fish ;  from  uTzijvi^y  upper  li|).) 
a.  Teeth  in  the  upper  jaw  in  more  than  one  series.    (Pseudupeneua*  Bleeker.) 

899.  U.  macnlatus  (Bloch)  Cav.  &  Yah-^Goat  FUh. 

Eed ;  sides  of  head  with  bluish  longitudinal  lines ;  three  black  blotches 
along  the  lateral  line;  each  scale  with  a  blue  spot  at  its  base;  body 
oblong,  moderately  compressed,  tapering  backwards  from  occiput;  ven- 
tral outline  nearly  straight ;  snout  long  and  rather  sharp ;  mouth  ter- 
minal, small ;  maxillary  not  reaching  orbit ;  eyes  situated  backwards  and 
high  up;  head  3J;  depth  4.  D.  VII-I,  8;  A.  II,  G;  Lat  1.  30,  high  up 
and  following  the  curve  of  the  back.  V.  10  + 14.  West  Indies ;  occa- 
sional on  our  coast. 

{Mullus  maculatus  Bloch, Ich thy ol,  1797,  (af.  348;  Giinther,  i,  408;  Mullhypeneus macu- 
latus  Poey,  Synopsis,  18G8,  307 :  Bypeneus  maculatus  Goode,  BuU.  U.  S.  Nat.  Mns.  v,  49.) 

* Paeudupeneus  Bleeker,  Poiss.  C6te  Quince,  186*^  56:  type  Upeneus  prayensis  Cuv.  &. 
Yal.    lifevdoS,  false;  Vpeneus)=Mullh}fpeneu8  Poey,  1868. 
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Family  XCL— SCI^NID^. 

{Tlie  Croakers.) 

Body  compressed,  more  or  less  elongate,  covered  with  rather  thin, 
ctenoid  scales.  Lateral  line  continuous,  extending  on  the  caudal  fin. 
Head  prominent,  covered  with  scales.  Bones  of  the  skull  cavernous, 
the  muciferous  system  highly  developed,  the  surface  of  the  skull,  when 
the  flesh  is  removed,  verj'  uneven.  Chin  usually  with  pores,  sometimes 
with  barbels.  Mouth  small  or  large,  the  teeth  in  one  or  more  series,  the 
outer  of  which  are  sometimes  enlarged ;  canines  often  present.  No  in- 
cisor nor  molar  teeth ;  no  teeth  on  ^'omer,  palatines,  pterygoids,  nor 
tongue.  Maxillary  without  supplemental  bone,  slipping  under  the  free 
edge  of  the  preorbital.  Premaxillaries  protractile,  but  not  very  freely 
movable.  Nostrils  double.  Pseudobranchias  usually  large,  present  in 
all  our  genera.  Gills  4,  a  slit  behind  the  fourth.  Gill-rakers  present. 
Branchiostegals  7.  Gill-membranes  separate,  free  from  the  isthmus. 
Lower  phar^nigeals  separate  or  united.  Preopercle  serrate  or  not. 
Opercle  usually  ending  in  two  flat  points.  Dorsal  fin  deeply  notched, 
or  divided  into  two  fins,  the  soft  dorsal  being  the  longer,  the  spines 
depressible  into  a  more  or  less  perfect  groove.  Anal  fin  with  1  or 
2  spines.  Ventral  fins  thoracic,  I,  5.  Pectoral  fins  normal.  Caudal 
fin  usually  not  forked.  Ear-bones  very  large.  Pyloric  coeca  usually 
rather  few.  Air-bladder  usually  large  and  complicated  (want  in g  in  Men- 
ticirrus).  Most  of  the  species  make  a  peculiar  noise,  called  variously 
croaking,  grunting,  drumming,  and  snoring.  This  sound  is  supposed 
to  be  caused  by  forcing  the  air  from  the  air-bladder  into  one  of  the  lat- 
eral horns.  Carnivorous.  An  impciiant  family  of  about  25  genera  and 
125  species,  found  in  all  warm  seas,  one  species  being  confined  to  fresh 
waters.  Many  of  them  reach  a  large  size,  and  nearly  all  are  valued  for 
food. 

iSciwnida  GUnther,  ii,  265-318.) 

*  Dorsals  contiguous,  the  second  dorsal  much  larger  than  the  anal, 
t  Vertebrae  aboat  10  -f  14.    {Sciixmince.) 
t  Lower  jaw  included. 

i  Lower  pharyngeals  fully  united,  with  paved  teeth ;  second  anal  spine  very  large, 
a.  Lower  jaw  without  barbels.    ( Fresh- water  species). Haploidonotus,  21»4. 
aa,  Lowerjaw  with  several  small  barbels.    (Marine  species). Pooonias,  295. 
a  Lower  pharyngeal  bones  distinct. 

6.  Lower  jaw  without  barbels ;  anal  spines  2. 
c.  Teeth  weU  developed,  jiersistent  in  both  Jaws Sci^na,  296. 
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M.  Teeth  feeble,  permanent  in  npper  jaw  only;  anal  apines  smaU. 

L1O8TOMC8,  297. 
M.  Lower  jaw  with  several  minate  barbels. 

d,  Preopercle  with  its  membnuiaoeoiis  margin  crennlate. 

Gentonbmus,  898. 

dd.  Preopercle  with  its  bony  margin  serrate Micropooon,  299. 

hhh.  Lower  jaw  with  a  single  thiokish  barbeL 

«.  Air-bladder  present;  anal  spines  2 Umbrixa,  30Q. 

ee.  Air-bladder  none ;  anal  spine  single Menticirrus,  301. 

tX  Lower  jaw  projecting  beyond  upper. 

/.  Snout  short,  blunt;  no  canines;  anal  fin  yerysmal;  soft  part  of 

dorsal  mnch  longer  than  ^inous  part LxRiBfUS,  302. 

ft.  Vertebrae  about  14 -4- 10 ;  body  elongate ;  lower  jaw  projecting.    (Otolithino!.) 

h.  Canine  teeth  none Atractoscion,  303. 

hh.  Canines  two  (or  one)  in  npper  jaw  only Cykosciok,  304. 

**  Dorsals  remote;  the  second  about  as  large  as  the  anal.  (Isopisthince,) 

i.  Lower  jaw    projecting;  anal  spines  feeble;  teeth  small, 
sharp,  in  narrow  bands Sbriphus,  305. 

994.— HAPLOIDONOTUS  Bafinesque. 
Freshwater  Drums. 
(Amblcdon  Bafinesque.) 

(Jplodinoiu$  Bafinesque,  Joum.  de  Phys.  1810, 418 :  type  Ap1odifiotu9  grunniens  Baf.) 

Body  oblong,  the  snout  blaut,  the  baek  elevated  and  compressed. 
Mouth  rather  small.,  low,  horizontal,  the  lower  jaw  included.  Teeth 
in  villiform  bands,  the  outer  scarcely  enlarged.  I^o  barbels.  Pseudo- 
branchise  rather  small;  gill-rakers  short  and  blunt.  Lower  x>baryn- 
geals  very  large,  fully  united,  with  coarse,  blunt,  paved  teeth.  Preop- 
ercle slightly  serrate.  Dorsal  spines  strong  and  high,  with  a  close  fit- 
ting scaly  sheath  at  base,  the  two  dorsals  somewhat  connected.  Second 
anal  spine  very  strong.  Caudal  double-truncate.  Fresh  waters  of  the 
United  States.  {dizXot^j.A  cloak;  vairo?,  back;  according  to  Gill,  firom 
the  scaly  base  of  the  dorsal  fin.) 

898»  H»  ipmnniens  Baf. — Sheepshead;   Thunder-pumper;  Drum;    White  Perch; 
Croaker, 

Grayish  silvery,  dusky  above,  sometimes  quite  dark,  the  back  some- 
times with  oblique  dusky  streaks  along  the  rows  of  scales.  Scales  rather 
thin,  adherent,  smaller  on  the  back  and  belly.  Second  anal  spine  more 
than  half  the  length  of  the  head.  Snout  very  blunt,  overlapping  the 
mouth.  Eye  large.  Head  3^ ;  depth  nearly  3.  D.  IX-I,  30 ;  A.  11,  7 ; 
Lat.  1.  55.    Great  Lakes  to  Texas,  abundant,  reaching  a  weight  of  50  to 
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60  potinds.    Its  flesh  is  not  of  high  quality,  and  is  often  tough  and  ill- 
flavored,  especially  in  the  lakes. 

(Aplodinoius  grutmiens  Raf.  Journ.  de  Phys.  1819,  88 :  Corvina  oscula  Glinther,  ii,  297 : 
ScioBna  grisea  Le  Sueur,  Jouru.  Acad.  Nat.  Sci.  Pliila.  1822, 254 :  Amblodon  conciunus  and 
hneatu8  Agasgiz,  Am.  Jonm.  Sci.  Arts,  1855,  307 :  ?  Corvina  rickardnani*  Cuv.  &  VaL  v, 
100 :  Amblodon  neglectua  Grd.  Mex.  Bound.  Surv.  Ichth.  1859,  12. ) 

995.— POOONIAS  Lac^pMe. 

Drums. 

(Lac^pMe,  Hist.  Nat.  Foiss.  iii,  138,  1802:  type  PogonUu  fa9oiatu9  Lac.  =  LabnM 
cromis  L.) 

Body  short  and  deep,,  the  dorsal  outline  much  elevated,  the  ventral 
nearly  straight  Mouth  moderate,  the  upper  jaw  longest;  teeth  small, 
in  villiform  bands,  the  outer  not  eularged;  lower  pharyngeal  bones 
large,  fully  united,  armed  with  strong  paved  teeth;  lower  jaw  with 
numerous  barbels,  each  about  half  as  long  as  the  eye;  preoperculum 
entire,  with  a  meihbranaceous  edge.  Dorsal  fins  slightly  connected,  the 
spines  high  and  strong;  caudal  fin  subtruncate;  first  anal  spine  short, 
the  second  exceedingly  large,  nearly  as  long  as  the  soft  rays;  pectorals 
and  ventrals  long;  gill-rakers  short  and  bluntish.  Pseiidobranchiae 
large.  Marine  species  reaching  a  very  large  size;  among  the  largest 
of  the  SciaenidsB.  {nwj'wnai^  bearded.) 
894.  P.  chromis  (Linn.)  C.  &  Y,—Drum, 

Grayish  silvery,  with  4  or  6  broad  dark  vertical  bars,  which 
disappear  with  age;  fins  dusky.     Body  oblong,  much  compressed; 

*  If  correctly  described,  this  species  is  the  type  of  a  distinct  geous  which  has  been 
proTisionally  termed  EutyoheUthuB,  It  is  probable,  however,  that  the  type  was  a 
deformed  individual  of  H,  grunniens. 

The  foUowing  are  the  aUeged  characters,  generic  and  specific: 

EUTYCHELITHUS  Jordan. 

(Jordan,  Man.  Vert.  E.  U.  8.  ed.  1, 242, 1876:  type  Conina  rickardaoni  C.  &  V.) 

Differs  from  Haploidonotus  in  the  much  deeper  body,  steep  profile,  the  nearly  equal 
jaws,  the  siugle  rather  short  anal  spine,  and  in  the  smaller  size  of  most  of  the  fins. 
(evTvxffC,  lucky ;  ^t^of ,  stone ;  in  allusion  to  the  large  ear-bones  of  Scisenoid  fishes.  The 
ear -bones  of  Maploidonotm  are  quite  large  and  are  marked  with  a  rude  impress  of  the 
letter  L,  and  are  hence  known  to  Wisconsin  boys  as  "  lucky-stones.") 

£,  richardsoni  (C.  &  V.)  JxyTAah.—MaUshaganay. 

Grayish  olive,  with  darker  bands  across  the  back ;  body  much  elevated,  highest  in 
front  of  dorsal  fin ;  profile  very  abruptly  decurved.  Preopercle  finely  serrate.  Eye 
half  length  of  snout.  Pectorals  pointed,  considerably  longer  than  ventrals.  Head 
3i  in  total  length,  including  caudal  fin;  depth  2f.  D.  IX,  29;  A.  I,  7;  Lat.  1.  64. 
(C.  &  V.)    Lake  Huron. 

{Corvina  richardsonii  Cuv.  &  Val.  v,  100:  Corvina  richardsonii  Richardson,  Fauna 
Bor.-Amer.  1836|  64:  Corvina  richard$onii  GUnther,  ii,  298.) 
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pro&Ie  very  steep,  its  curve  uneven;  ventral  outline  little  curved. 
Mouth  moderate,  maxillary  scarcely  reaching  middle  of  orbit.  Scales 
large,  those  on  breast  much  smaller.  Fins  large,  x>ectorals  reaching 
beyond  tips  of  ventrals,  nearly  to  vent;  second  anal  spine  more  than 
half  length  of  head.  Head  above  scaly,  except  a  triangular  space  on 
snout.  Head  3 J  in  length;  depth  2 J.  D.  X,  I,  20;  A.  11,  6;  Lat.  1.  50. 
Cape  Cod  to  West  Indies;  abundant  southward. 

{Lahrus  cromis  Linn.  Syst.  Nat;  Gttnther,  ii,  270;  Holbrook,  Ich.  8.  Car.  1860,  114: 
Poganias  fasoiatus  Holbrook;  Ich.  S.  Car.  1860, 119:  togonias  fasciaius  Giinther,  ii,270.) 

996.— set JBNA  Linnseus. 
(Johnius  Bloch :  Corvina  CSdY,:  Pseudosdama  Bleeker.) 
(Artedi ;  Linnmns,  Syst,  Nat. :  type  Soiana  umWa  L.) 

Body  elongate,  compressed,  not  much  elevated.  Head  rather  long. 
Mouth,  moderate  or  rather  large,  the  lower  jaw  included.  Teeth  in  both 
jaws  mostly  in  villiform  bands,  the  outer  row  often  enlarged;  lower 
pharyngeals  separate,  their  teeth  conic  or  paved.  Chin  with  pores;  no 
barbels.  Preopercle  with  its  bony  posterior  edge  serrated,  or  else  with 
a  membranaceous  margin.  Scales  moderate,  in  oblique  series.  Dorsal 
fins  connected,  the  spines  rather  strong.  Anal  spines  2,  the  second 
varying  in  size.  In  this  genus  and  most  of  the  other  Sckenince  the 
muzzle  above  the  premaxillaries  is  provided  with  a  number  of  pores,  and 
near  the  base  of  the  premaxillary  2  or  4  small  dermal  flaps  are  present; 
in  all  these  species  the  preorbital  is  very  wide,  and  often  gibbons. 
Species  numerous,  in  all  warm  seas.  Many  attempts  have  been  made 
to  subdivide  this  genus,  but  none  of  the  current  genera  form  definable 
natural  groups,  when  foreign  species  are  taken  into  account,  {axiatva^ 
Sciiena,  from  trxcdj  shade,  the  classical  name  of  Scicena  aquila.) 

a.  Teeth  in  both  jaws  in  single  series  or  very  narrow  bands. 

h.  Head  depressed,  very  broad  between  the  eyes.    (SteUiferm*  Stark.) 

895.  S.  stellifera  (Bloch)  J.  <&  G. 

Pale  above,  with  purplish  reflections,  almost  translucent ;  below  sil- 
very; everywhere  finely  punctulate ;  fins  yellowish,  the  tips  of  dorsal 
aiid  pectoral  blackish.  Body  oblong,  not  much  elevated,  little  com- 
pressed; the  tail  slender;  head  short;  snout  blunt;  eye  very  small, 
5  in  head;  profile  depressed  above  the  eyes;  the  interorbital  space  flat- 
tish,  extremely  broad ;  a  slight  ridge  above  each  orbit,  these  meeting 

*  Stark,  Elements  Nat.  Hist,  i,  459, 1828:  type  Bodianus  stellifer  Bloch. 
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,^bove  the  snout.  Mouth  oblique,  the  lower  jaw  scarcely  shorter  than 
the  upper  ^  the  maxillary  extending  to  below  the  middle  of  the  small 
eye.  Teeth  SLaia  S.  punctata,  but  with  series  of  larger  teeth  less  devel- 
oped and  the  villiform  band  broader.  Preorbital  full,  cavernous;  pre- 
opercle  cavernous,  its  margin  with  a  few  strong  teeth.  Pseudobranchisd 
well  developed.  Gill-rakers  long  and  slender.  Dorsal  spines  slender; 
caudal  strongly  convex;  second  anal  spine  rather  long,  slender,  nearly 
as  long  as  soft  rays.  Ventral  outline  nearly  straight.  Vent  a  little 
nearer  preopercular  margin  than  base  of  caudal.  Pectorals  sUprt,  not . 
reaching  tips  of  ventrals.  Head  3J  in  length;  depth  3.  D.  XI,  I,  22; 
A.  II,  9;  Lat.  1.  50.  West  Indies,  north  to  Virginia.  Here  described 
from  a  specimen  from  PeusacoU. 

(Bodianua  stellifer  Bloch,  Icktb.  taf.  231:  Cheilodipterua  acoupa  Lac^pMe,  iii,  546: 
Carvina  irlspinosa  Cut.  &.  Val.  v,  109:  Homoprion  lanoeolatua  Holb.  Ich.  S.  Car.  1860, 
167 :  SdcBita  lanceolata  Gtinther,  ii,  289 :  StelUferus  lanceolaius  Gill,  Report  U.  S.  Fish 
Comm.  1873-73, 805 :  ?  Corvina  steUifera  Gtinther,  ii,  299= Carrina  microps  Steind.  Ichth. 
Notiz.  i,  6, 1864,  said  to  be  distinguished  from  S,  steUifera  by  the  smaller  eye  (6  in  head), 
narrower  interorbital  space  (2^  in  head)  and  weaker  serrae  on  the  preopercle.  Per- 
haps more  than  one  species  is  here  included.) 

h.  Head  normal,  narrow  between  the  eyes.    {Bairdiella*  Gill.) 

896.  S.  punctata  (Linn.)  J.  <&  Q,— Silver  Perch ;  Yellow-tail;  Mademoiselle, 

Greenish  above,  silvery  below,  each  scale  with  a  series  of  dark  punc- 
tnlations  through  the  centre,  nsnally  very  conspicaoas,  sometimes  ob- 
scure, these  forming  narrow  somewhat  irregular  streaks  along  the  sides ; 
fins  plain,  the  caudal  yellowish.  Body  oblong,  compressed,  rather  robust. 
Head  compressed,  conical,  not  specially  depressed,  nor  broadened;  pre- 
operculum  scarcely  cavernous,  strongly  serrated  or  spinous  at  its  angle; 
interorbital  region  depressed,  transversely  convex,  narrower  than  eye. 
Mouth  rather  large,  somewhat  oblique,  maxillary  reaching  about  to 
middle  of  orbit;  jaws  sutequal;  both  jaws  with  stout  recurved  teeth, 
behind  which  in  the  upper  jaw  are  a  few  series  of  smaller  teeth ;  teeth 
in  the  lower  jaw  mostly  in  one  series,  outside  of  which  are  a  few  smaller 
teeth.  Dorsal  spines  moderate;  anal  fin  small,  placed  unusually  far 
back,  coterminous  with  the  second  dorsal.  Second  anal  spine  stiong, 
nearly  as  long  as  the  soft  rays.  Scales  in  less  oblique  series  than  usual. 
Gill-rakers  long  and  slender.  Soft  dorsal  and  anal  fins  considerably 
scaly;  pectoral  fin  quite  short,  not  reaching  half  way  to  anal ;  caudal  fin 
double  truncate.     Lower  pharyngeals  small,  with  sharp  teeth.     Eye 

"*  Gill,  Proc.  Acad.  Nat.  Set.  Phila.  1861, 83 :  type  Bodianus  argyroleuous  Mitch.  (Dedi- 
cated to  Spencer  F.  Baird.) 
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rather  large,  eqnal  to  snout,  4  in  head.    Preorbital  narrow.    Head  ^; 

depth  about  3.    D.  XI-T,  2i  j  A.  II,  0 5  Lat.  1. 10.    Cape  Cod  to  Florida ; 

abundant  southward. 

(Peroa punctata  LioB.  Sysfc.  Nat.  (two  species  of  the  same  name):  Bodianns  argtfrole- 
If oti«  Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  417,  pi.  6,  fig.  3:  Corvina  argyroleuoa  GUn- 
ther,  ii,  299:  Somoprion  xanihurus  Holbrook,  Ich.  S.  Car.  1880,  164.) 

aa.  Teeth  in  both  jaws  in  hroacl  bands. 

0.  Preopercle  with  its  bony  margin  serrate. 

d.  Outer  teeth  in  upper  jaw  considerably  enlarged.    {Scl<Bnops*  Gill.) 

8S)y.  tS.  Jaeobi  (Steind.)  J.  <&  G. 

Body  moderately  elevated;  mouth  moderate,  rather  inferior;  maxil- 
lary reaching  middle  of  eye ;  outer  row  of  teeth  in  each  jaw  slender, 
somewhat  enlarged,  those  in  upper  jaw  much  larger  than  in  lower;  pre- 
opercle finely  serrate.  Dorsal  spines  very  slender,  the  fourth  half  length 
of  head,  higher  than  the  soft  rays ;  second  anal  spine  more  than  twice 
as  strong  as  dorsal  spines,  as  long  as  from  middle  of  eye  to  edge  of 
opercle,  lower  than  the  soft  rays.  Caudal  truncate  or  slightly  concave ; 
pectoral  shorter  than  ventrals,  the  first  ray  of  the  latter  being  filamen- 
tous. Scales  on  body  and  head  ctenoid.  Silvery  gray,  darker  above ; 
three  dark  brown  longitudinal  stripes  along  sides,  the  lower  broadest, 
extending  from  eye  to  middle  of  caudal,  the  middle  one  running  to  upper 
edge  of  tail,  the  upper  to  soft  dorsal;  below  these  stripes  are  some- 
times feebler  ones,  besides  brownish  lines  following  the  rows  of  scales; 
fins  plain,  more  or  less  punctulate;  markings  probably  less  distinct  in 
the  adult.  Head  3;  d.pth  3.  D.  X-I,  27;  A.  II,  8;  scales  11-56-16. 
San  Diego,  California.    {Steindachner.) 

(Corrina  (Johniua)  jaeobi  Steind.  Ichth.  Beitrage,  viii,  3,  1879. 

§9§«  S.  ocellata  (L.)  Gthr.— C/tanneZ  Bass;  Bed  Horse;  Bed  Bass. 

Grayish  silvery,  iridescent ;  scales  with  dark  spots  forming  faint  ir- 
regular undulating  stiipes;  upper  part  of  base  of  caudal  with  an  oval 
black  spot  as  large  as  the  eye^  bordered  by  white  or  orange,  this  si)ot 
often  duplicated.  Body  rather  elongate,  not  much  elevated,  compressed 
behind,  an  almost  even  curve  from  snout  to  base  of  dorsal ;  preopercle 
distinctly  serrate;  eye  large,  IJ  in  snout,  5 J  in  head;  gill-rakers  short 
and  thick ;  mouth  large,  maxillary  nearly  reaching  the  posterior  mar- 
gin of  the  orbit.  Caudal  truncate ;  second  anal  spine  rather  strong,  two- 
thirds  as  long  as  first  ray;  pectoral  fins  very  short,  not  reaching  half 
way  to  anal.    Lower  pharyngeals  narrow,  with  conical  teeth.    Head  3^ ; 

*  GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  Id63, 30:  type  Pfroo  ocellata  L.  (OHiatva^  scirona; 
o^,  appearance.) 
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depth  3 J.    D.  X-I,  S5;  A.  II,  8;  Lat  1.  50.    Cape  Cod  to  Mexico; 

common  southward;  known  at  sight  by  the  peculiar  caudal  spot. 

{Perca  ocellaia  L.  Syst.  Nat.:  Cortina  ooellaia  Cuv.  &  YaL  v,  134:  Corvvna  ooellata 
Holbrook,  Ich.  8.  C.  1860,  150;  GUnther,  ii,  289.) 

dd.  Oater  t«eth  in  upper  jaw  scarcely  larger  than  others ;  lower  pliaiyugeals  enlarged, 
their  teeth  paved.    {Roncador*  J.  &  G.) 

809*  8*  stearnsi  rSteindachner)  Jor.  &  Gilb. — Bonoador. 

Grayish  silvery,  with  bluish  lustre,  some  streaks  of  dark  i)oints  along 

the  rows  of  scales ;  breast  and  belly  with  two  dusky  lengthwise  streaks; 

a  very  conspicuous,  large,  jet  black  spot  at  base  of  pectoral,  including 

the  axil  and  the  base  of  the  fin ;  fins  grayish,  with  dusky  shades;  inside 

of  mouth,  branchiostegals,  and  peritoneum  mostly  black.    Body  oblong, 

heavy  forward,  the  shoulders  elevated  and  the  profile  steep ;  mouth 

rather  large,  maxillary  reaching  beyond  middle  of  eye.    Teeth  in  both 

jaws  in  a  broad  villiform  band,  the  outer  row  scarcely  enlairged;  no 

canines ;  preopercle  strongly  dentate ;  gill-rakers  slender,  rather  short ; 

lower  pharyngeals  broad,  the  teeth  mostly  paved ;  eye  large.    Spinous 

dorsal  not  much  elevated ;  second  anal  spine  shortish,  about  half  the 

height  of  the  soft  rays,  very  stout;  pectoral  elongate,  reaching  much 

past  the  tips  of  the  long  ventrals ;  caudal  fin  lunate,  the  upper  lobe 

the  longer.    Head  3§ ;  depth  3.    D.  X-I,  24;  A.  II,  8;  Lat.  1. 60.    L.  30 

inches.    Coast  of  California,  north  to  Point  Concepcion ;  a  large  and 

valued  food-fish,  singularly  distinguished  by  its  black  pectoral  spot. 

{Corvina  8tearn8%  Steindachner,  Ichtliyol.  Beitrage,  iii,  1875,22:  Bonoador  sieamH 
Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1880,  28.) 

oc,  Preopercle  with  an  entire,  membranaceous  border. 
d.  Dorsal  with  less  than  30  soft  rays.    {8cmna\,) 

900«  8.  satnrna  (Grd.)  J.  &  Q.—Bed  Boncador. 

Blackish,  with  coppery  lustre;  each  scale  with  a  cluster  of  dark 
points;  a  dark  opercular  patch;  fins  rather  dark;  beUy  silvery,  but 
dusted  with  dark  specks.  Body  oblong,  with  the  antedorsal  region 
convex  and  the  profile  nearly  straight.  Maxillaries  not  reaching  to 
posterior  border  of  eye.  Teeth  in  lower  jaw  in  a  broad  villiform  band ; 
upper  jaw  with  a  similar  band,  in  front  of  which  is  a  single  row  of  large 
teeth;  lower  pharyngeals  narrow,  with  conical  teeth.    Gill-rakers  short 

*  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  28 :  type  Corvina  stearnH  Steindach- 
ner.  (Spanish  roncadory  grunter.)  This  is  perhaps  a  valid  genns,  distingnished  from 
Sciwna  by  its  large,  paved  pharyngeals,  resembling  those  of  FogoniaSj  bnt  not  united. 

\  =  Corvina  Cuvier,  R^gne  Anim.  ed.  2,  ii,  173,  1829:  type  Sciixna  nigra  BIoch= 
SeUena  umbra  L.  None  of  the  species  of  the  group  caUed  Sdctna  by  Cuvier  were  known 
to  Linnaeus. 
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atid  thick.  Scales  on  liead  ctenoid.  Second  anal  spine  very  stont^ 
nearly  as  high  as  the  soft  rays;  caudal  fin  slightly  lunate.  Head  3^; 
depth  2§.  D.  X-I,  23  j  A.  II,  7;  Lat  1.  55.  Pacific  coast,  north  to 
Point  Concepcion. 

{Amhlodon  aatHmus  Grd.  U.  S.  Pac.  B.  B.  Sarv.  Fish.  93:  Bhinoscion  $atumu9  GiU, 
Proc.  Acad.  Nat.  Soi.  Phlla.  1861|  85:  Corvina  eaturna  Gttnther,  ii,  296.) 

dd.  Donsal  with  more  than  30  soft  rays.    (Parequts*  GUI.) 
901.  S«  af^anpinata  (Bloch  &  Schneider)  J.  &  G. 

Everywhere  blackish,  with  traces  of  about  10  narrow  horizontal 
streaks  along  the  sides  j  spinous  dorsal  quite  black.  [Young  specimens 
yellowish,  with  7  or  8  straight  longitudinal  dark  bands  about  as  wide  as 
the  interspaces  5  dorsal  fin  similarly  banded.J  Form  of  8.  satuma^  the 
back  somewhat  elevated,  the  profile  steep  and  nearly  straight  from  the 
tip  of  the  conical  and  rather  pointed  snout  to  the  base  of  the  dorsal. 
Mouth  not  large,  the  maxillary  extending  to  below  the  middle  of  the 
eye.  Lower  jaw  included;  both  jaws  with  broad  bands  of  villiform 
teeth,  the  anterior  series  in  the  upper  jaw  considerably  enlarged.  Scales 
on  the  head  scarcely  ctenoid  above,  cycloid  on  the  cheeks.  Gill-rakers 
short,  rather  stout.  Pectorals  very  short,  not  reaching  half  way  to  the 
tips  of  the  ventrals,  and  but  half  way  to  the  anal;  as  long  as  from  the 
snout  to  the  edge  of  the  preopercle;  anal  fin  small,  its  tip  not  reaching 
to  the  last  ray  of  the  second  dorsal,  its  spine  robust,  nearly  as  high  as 
the  fin,  half  the  length  of  the  head ;  first  dorsal  small,  with  slender 
spines;  second  dorsal  very  long,  its  tip  nearly  reaching  caudal.  Eye 
rather  large.  Head  3};  depth  3.  D.  IX,  I,  36;  A.  II,  7;  Lat.  1.  63. 
West  Indies  to  Florida.  Here  described  from  a  specimen  lately  taken 
by  Mr.  Silas  Stearns  at  Pensacola,  Fla. 

{Granmistes  acuminatus  Bloch  &  Schn.  1801, 184:  Eqttee  acuminatua  GUnther,  ii,  280: 
Farequ6  aoummaiuB  Gill,  1.  c.) 

997.— LIOSTOlfIVS  Lac^p^de. 
Spots. 
{Liostomus  Lac^pMe,  Hist.  Nat.  Poles,  iv,  439,  1802:  type  Liostomus xanthuru9  Lac.) 

Body  obloog,  ovate,  the  back  compressed.  Head  obtuse.  Mouth 
small,  horizontal,  the  upper  jaw  with  a  band  of  feeble  teeth,  the  lower 
nearly  or  quite  toothless;  lower  pharyngeals  separate,  the  teeth  paved. 
Preopercle  with  a  membranaceous  border.  Dorsal  spines  10,  slender, 
rather  high,  the  last  connected  with  the  soft  rays ;  anal  spines  2,  the 

*Gill,  in  Goode,  Ball.  U.  S.  Nat.  Mns.  1876,  t,  50:  type  Orainmi8te$  acuminaUu  Bloch 
&  Schneider.    {Tiapa,  neai:  Eques,) 
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second  not  large;  caudal  fin  emarginate.  Gill-membranes  sKgbtly  con- 
nected; gill-rakers  slender.  (AeTo*:,  smooth;  <rr(5/xa,  mouth — ^the  mouth 
having  been  originally  described  as  toothless.) 

909*  JL«  xanthnras  Lac. — Spot;  Goody;  Cfldunfe;  La  Fayette, 

Bluish  above,  grayish  silvery  below ;  sides  with  about  16  dark  bands, 

extending  irom  the  dorsal  obliquely  forward  to  below  the  lateral  line; 

a  distinct  round  dark  humeral  spot;  fins  plain  olivaceous;  caudal  not 

yellow.    Profile  steep;  snout  blunt  and  gibbous;  interorbital  region 

narrow.     Fins  small,  the  spines  weak;  second  anal  spine  about  half 

as  long  as  the  longest  soft  ray;  upper  lobe  of  caudal  longest.    Head 

3i;  depth  3.    D.  X,  I,  32;   A.  IT,  12;  Lat.  1.  60.    L.  12  inches.    Cape 

Cod  to  Florida ;  a  valuable  food-fish  southward. 

(Lac6pMe,  iv,  4:19;  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  32:  HomoprUm  xanthurM 
Holbrook,  Ich.  S.  C.  18G0,  154:  Sdosna  xanthurue  Giinther,  ii,  288:  MugU  obliquus 
Mitcliill,  Tnins.  Lit.  and  Phil.  Soc.  N.  Y.  i,  405:  Lwatomus  obiiquua  Holbrook,  Ich. 
S.  0.  I860,  100:  ScicBna  obliqua  Giinther,  ii,  288:  Leiostomus  humeralie  and  xantkurtts 
C.  &/ V.  141,  142.  The  alleged  species  ** obliquus*^  and  "xanthurue"  differ  in  color, 
^^xantliurue"  being  plain  golden,  without  spots  or  bars;  tail  yellow;  probably  based 
on  faded  museum  specimens.) 

39§.-OENYOMi:]fIVS  GiU. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  87:  type  Liostomua  Hneatus  AjTes.) 

Body  elongate,  moderately  compressed,  the  back  little  elevated. 
Head  oblong,  the  snout  abruptly  decurved.  Eyes  moderate,  anterior. 
Preopercle  with  a  crenulated  membranaceous  edge.  Mouth  rather 
large,  subterminal,  somewhat  oblique.  Lower  jaw  with  several  very 
small  barbels  and  with  a  few  large  pores.  Teeth  equal,  in  villiform 
bands,  the  anterior  series  scarcely  enlarged.  First  dorsal  with  about 
13  spines^  anal  with  2  spines,  the  second  short  and  feeble^  caudal 
emarginate.  Pharyngeal  bones  and  teeth  as  in  Micropogon.  Air-bladder 
simple.  Gill-rakers  slender,  rather  long.  Size  small,  (revu^y  lower 
jaw 5  v^/ia,  barbel.) 

908.  0«  lineatus  (Ayres)  Qi]l,^LUtle  Ronoador, 

Silvery  with  brassy  lustre  and  black  punctulations,  these  forming 
faint  oblique  dark  lines  along  the  rows  of  scales ;  fins  yellowish ;  axil 
black.  Head  conic,  rather  blunt  ^  maxillary  reaching  silghtly  beyond 
middle  of  pupil.  Barbels  5-8,  minute,  on  the  inner  edge  of  each  dentary 
bone.  Anal  spines  very  small,  the  second  not  half  the  height  of  the 
soft  rays;  pectorals  and  ventrals  moderate, not  reaching  vent;  caudal 
concave.     Head  3Jj  depth  3J.     D.  XIII,  I,  22}  A.  II,  11  j  Lat.  L  56., 
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L.  10  inches.     Pyloric  cceca  8 ;   air-bladder  simple.     Coast  of  CaLfor* 

Dia;  very  common. 

(Li08Umu8  Uneatus  Ayres,  Proc.  Cal.  Acad.  Nat.  8ci.  i,  25, 1855;  Glrard,  U.  S.  Pac. 
B.  R.  Sary.  Fish.  99:  Sdcena  Uneata  Gtiather,  ii,  288.) 

S99«— miCROPOOOIV  Cavier  &.  Valenciennes. 

Croakers. 

(Cuv.  &.  Val.  Hist.  Nat.  Poiss.  v,  213, 1830:  type  Micropogon  HneaiuB  C.  &  Y,  =  Peroa 
undulata  L.) 

Body  moderately  elongate,  compressed,  somewhat  elevated.  Pre- 
opercle  strongly  dentate.  Teeth  in  villiform  bands,  the  outer  row  in  the 
upper  jaw  enlarged  5  lower  jaw  with  a  row  of  minute  barbels  on  each 
side.  Second  anal  spine  moderate.  Caudal  fin  double  truncate.  Lower 
pharyngeals  narrow,  distinct,  with  conical  teeth.  Gill-rakers  moderate, 
rather  slender.  Air-bladder  with  long  horns,  {fitxpo^,  small ;  nwywuy 
beard.) 

90t«  HI.  andulatus  (L.)  C.  <&  V.— Croaker. 

Color  grayish-silvery,  with  bright  reflections  5  sides  and  back  with 
narrow,  irregular,  undulating  lines  of  dots  j  dorsal  fins  with  three  lines 
of  dots  along  base.  Body  rather  elongate,  slightly  elevated,  the  back 
somewhat  compressed.  Head  long,  the  snout  prominent,  not  strongly 
convex.  Mouth  rather  large,  nearly  horizontal,  the  maxillary  reaching 
to  front  of  eye.  Eye  2  in  snout.  Preopercle  strongly  serrate ;  the 
spines  near  angle  diverging.  Dorsals  nearly  separate,  the  first  high;, 
pectorals  moderate,  nearly  reaching  tips  of  ventrals;  ventral  filament- 
ous; anal  inserted  nearly  under  middle  of  second  dorsal;  the  second 
spine  rather  weak,  shorter  than  snout,  one-third  length  of  head.  D.  X, 
1, 27 ;  A.  II,  8;  Lat.  L  60;  coBca  8.  Head  3 J ;  depth  3^ ;  eye  5  in  head, 
rather  less  than  interorbital  width.  L.  12  inches.  New  York  to  West . 
Indies ;  common  southward. 

(Peroa  undalata  L.  Syst.  Nat. ;  Cuv.  &  Val.  t,  219 ;  Holbrook,  Ich.  S.  Car.  1860, 146; 
QUnther,  ii,  271 :  Micropogon  Hneatus  Cut.  &  Val.  v,  215.) 

800«-UJ!IBRINA  Cnyier. 
(Cuvier,  B^gne  Anim.  ed.  1,  297, 1817:  type  Sdcena  drrhoea  L.) 

Body  moderately  elongate;  back  somewhat  arched.  Head  oblong, 
with  the  snout  thick  and  protuberant.  Mouth  almost  horizontal,  of 
moderate  size.  Preoperculum  with  its  bony  margin  finely  serrate. 
Lower  jaw  with  a  single  thickish  barbel.  Teeth  in  villiform  bands, 
the  outermost  in  the  upper  jaw  somewhat  enlarged.    Anterior  dorsal 
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with  about  10  spines;  anal  fln  with  2  spines,  the  second  not  very  smalL^ 

Caudal  lunate  or  truncate.    Gill-rakers  normal,  but  short    Air-bladder 

present.    In  most  warm  seas.    (Latin,  tfiwfcra,  shade;  the  name  umbra 

was  used  for  the  typical  species  by  early  writers.) 

a.  Sides  without  vertical  bars. 

90ft«  U«  roneador  Jor.  &  Gi\h,^Yell&w-flnned  Rancador. 

Bright  silvery,  bluish  above,  with  brassy  reflections ;  sides  with  nar- 
row, distinct,  undulating  streaks  of  deep  olive,  running  from  the  head 
and  pectoral  region  upward  and  backward,  with  some  abrupt  curvatures,^ 
to  the  base  of  the  dorsal  fln,  sometimes  alternating  with  lines  of  spots; 
no  vertical  bars;  cheeks  pure  white;  flns  mostly  yellow;  peritoneum 
black.  Body  elliptical-elongate,  the  back  somewhat  elevated,  the  curve 
from  snout  to  dorsal  regular.  Head  conical,  bluntish.  Mouth  horizon- 
tal, the  maxillary  extending  to  beyond  front  of  pupil ;  eye  moderate,  1 J 
in  snout,  5^  in  head,  1^  in  interorbital  width.  Caudal  lunate,  the  upper 
lobe  the  longer.  Second  anal  spine  strong,  2^  in  head,  a  little  shorter 
than  third  dorsal  spine.  Pectoral  short  and  small,  not  reaching  tips  of 
ventrals,  and  not  half  way  to  vent;  its  length  IJ  in  head.  Head  3^; 
depth  3J.  D.X-I,27;  A.  II,  7;  Lat.1.58.  L.  15  inches.  Point  Concep- 
cion  to  Panama  abundant;  one  of  the  handsomest  of  the  Scisenoids. 

(Jor.  So  Gilb.  Proc.  U.  8.  Nat.  Mus.  1881:  Umhnna  undulata  Steindachner,  Ichlbyol. 
Beitrage,  iii,  21,  1875;  not  of  Girard.) 

aa.  Sides  with  vertical  bars. 

906*  Vm  broussoneti  Cuv.  &,  Val. 

Body  with  about  9  dark  cross-bands,  besides  undulating  streaks 

along  the  rows  of  scales ;  spinous  dorsal  blackish.    Body  rather  stout, 

the  back  somewhat  elevated;  maxillary  extending  to  pupil;  preopercle 

finely  denticulate  on  its  bony  edge ;  barbel  short ;  pectoral  flns  short 

and  small,  not  reaching  to   tips  of  ventrals  nor  half  way  to  vent; 

caudal  truncate;  second  anal  spine  thick,  f  the  length  of  the  head. 

Bye  3|  in  head.    Head  3f ;  depth  3.    D.  X-1, 28 ;  A.  II,  7 ;  scales  5-48- 

10.    West  Indies,  north  to  East  Florida. 

(Cav.  &  Val.  V,  187;  GUnther  ii,  277;  Jordan,  Proc.  IJ.  S.  Nat.  Mus.  1880, 17:  Urn- 
brina  ooroidea  Cuv.  &  Val.  v,  187.) 

808.— HIEMTICIRRUS  GiU. 

King-fish. 

(Gin,  Pro€.  Acad.  Nat.  Sci.  Phila.  1S61,  S6:  type  Perca  albumui  L.) 

Body  comparatively  elongate,  little  compressed ;  head  long,  subconic, 
the  bluntish  snout  considerably  projecting  beyond  the  mouth;  mouth 
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STnHll,  horizontal,  both  jaws  with  bands  of  villiform  teeth,  the  outer 
teeth  in  the  upper  jaw  more  or  less  enlarged ;  chin  with  a  single  stout- 
ish  bai-bel;  preopercle  with  its  membranaceous  edge  serrulate;  gill- 
rakers  short,  tubercular;  dorsal  spines  high,  slender;  second  dorsal 
long  and  low;  caudal  fin  with  the  lower  angle  rounded,  the  upper 
sharp;  anal  fin  with  a  single  weak  spine;  no  air-bladder.  Lower  pha- 
ryngeals separate,  small,  with  sharp  teeth.  Species  numerous  in  Amer- 
ican waters.  (Latin,  mentum,  chin;  cirrus j  barbel.) 
a.  Outer  row  of  teeth  in  upper  jaw  not  greatly  enlarged. 

907.  m.  nebiii08U«(MitchiU)Gill.— ?rAt/tw<7/  King-fish;  Bdrh, 

Bright  grayish  silvery,  with  irregular  dark  bars,  those  in  front  run- 
ning obliquely  backward  and  downward,  those  behind  obliquely  forward 
and  downward ;  fins  all  dusky.  Body  elongate,  terete,  but  little  com- 
pressed; snout  very  blunt;  profile  evenly  cun^ed;  eyes  very  small, 
about  2  in  snout ;  outer  teeth  not  much  enlarged ;  pectoral  fins  short 
and  broad,  scarcely  reaching  tips  of  ventrals,  1 J  in  head ;  ventrals  If  in 
head;  dorsal  fins  scarcely  connected;  spinous  dorsal  high,  its  height 
three-fourths  length  of  head ;  anal  spine  very  weak,  less  than  half  the 
height  of  fin.  Head  3f  in  length ;  depth  4f .  D.  X-I,  26 ;  A.  1, 8 ;  Lat. 
1.  about  68.  Cape.Cod  to  Cape  Hatteras ;  common  northward ;  an  im- 
portant food-fish. 

(Scicnia  nebulosa  Mitch.  Trans.  I4t.  and  Philos.  Soo.  N.  T.  i,  403,  1815:  UmMna  neb- 
ulosa  GUntber,  ii,  275.) 

908.  JH.  litXoralis  (Holbrook)  Gilh^Surf  WhiHng. 

This  species  is  said  to  be  distinguished  from  M.  album'us  by  the  plain 
silvery  color  and  the  absence  or  reduction  of  the  outer  series  of  larger 
teeth.  Form  entirely  similar  to  that  of  M,  aWumiis.  D.  X-I,  27 ;  A.  1, 9. 
Coast  of  South  Carolina.    (Holbrook.) 

(  Umbrina  littoralis  Holbrook,  Icb.  8.  Car.  1><60, 144 :  Umbrina  littoralis  Gttntber,  ii,  276. ) 
€M,  Outer  row  of  teetb  in  upper  jaw  mncb  enlarged. 

909.  WL.  alburnus  (Lmn.)  Gill— WhiHng, 

Silvery,  faintly  clouded  along  the  back  and  sides,  these  marks  form- 
ing dusky  bars,  running  obliquely  forward  and  downward  to  below 
the  lateral  line,  sometimes  obsolete.  Body  elongate,  rather  slenderer 
than  in  nebulostis;  back  slightly  arched;  belly  nearly  straight.  Snout 
broad,  depressed,  and  bluntish,  protruding  beyond  the  mouth.  Outer 
teeth  of  upper  jaw  very  strong.  Maxillary  reaching  to  below  middle  of 
the  small  eye.  Third  dorsal  spine  highest,  less  than  half  the  length  of 
the  soft  dorsal,  and  two-thirds  the  length  of  head ;  pectorals  broad. 
Bull.  Nat.  Mus.  No.  16 37 
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rather  long,  their  tips  reaching  beyond  ventrals,  their  length  1|  in  head ; 

ventrals  2  in  head.    Head  3 J  in  length;  depth  about  4.    D,  X-I,  25 ;  A. 

I,  7;  Lat.l.  65.     South  Atlantic  coast  of  United  States. 

{Perca  albumua  Linn.  Syst.  Nat. :  Unibrina  aUmmus  GUniher,  ii,  275:  UviVrina  dUmr- 
nu8  Holb.  Ich.  S.  C.  1830,  137:  Umbrina  pfmUena  Girard,  Mex.  Bound.  Surv.  Ichth. 
Id59,  13.) 

910.  M.  iindnlatlK  (Grd.)  Gm.—Bagara;  *'Suoker'\ 

Sooty  grayish,  with  bright  reflections,  the  back,  all  the  fins,  and  under 
side  of  the  head  du^ky  with  dark  points ;  undulating  lines  along  sides  run- 
ning upward  and  backward ;  baek  often  with  very  faint  dark  cross-bars. 
Body  elongate,  the  back  not  elevated.  Head  bluntish.  Eye  small,  2J 
in  snout,  7  in  head,  the  maxillary  scarcely  extending  to  its  front.  Ante- 
rior teeth  of  upper  jaw  strong.  First  dorsal  high,  its  longest  spine 
reaching  past  front  of  second  dorsal;  anal  small,  nearly  under  the 
middle  of  second  dorsal,  1 J  in  head ;  pectoral  fins  i^eaching  past  tips 
of  ventrals  nearly  to  vent,  their  length  1^  in  head.  Head  4;  depth  4. 
D.  X-I,  26;  A.  I,  8;  Lat.  1.  60.  L.  18  inches.  Pacific  coast,  from  Pan- 
ama north  to  Point  Concepcion ;  abundant. 

(  Umbrina  undulata  Girard,  Proc.  Acad.  Nat.  Soi.  Phila.  1854,  148,  and  in  U.  S.  Pac. 
R.  R.  Surv.  Fish.  101  (the  type,  a  very  young  specimen,  examined  by  us):  Umbrina 
elongata  QiintheTf  Proo.  ZooL  Soc.  London,  1864, 148.) 

809«— liABIlflUS  Cuvier  &  Valenciennes. 

<(Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  v,  145, 1830:  type  Larimns  brericeps  C.  &  V.) 
Body  oblong,  compressed ;  snout  very  short  and  blunt ;  mouth  very 
oblique,  large,  the  lower  jaw  projecting ;  teeth  small,  in  villiform  bands ; 
«o  barbels;  preopercle  finely  serrated;  pseudobranchiae  present;  air- 
Jbladder  simple;  vertebrae  as  usual;  loyrer  pharyngeals  distinct,  with 
pointed  teeth;  dorsal  fins  connected,  the  first  moderate,  the  second  long; 
anal  fin  very  small,  placed  well  back,  provided  with  2  spines ;  caudal 
tin  convex.  (An  ancient  name  of  some  fish,  from  Aa^cJr,  pleasant,  dainty.) 

1»ll.  Mm.  faselatns  Holbrook. 

Silvery  gray,  clouded  above ;  sides  marked  with  about  7  nearly  ver- 
tical dusky  bars,  running  from  the  back  to  below  the  lateral  line.  Body 
oblong,  compressed,  ventral  outline  nearly  straight,  dorsal  outline  consid- 
erably arched ;  snout  very  short,  much  less  than  the  diameter  of  the 
large  eye ;  mouth  large,  very  oblique,  maxillary  nearly  reaching  pos- 
terior margin  of  orbit;  tip  of  mandible  on  level  of  lower  part  of  pupil; 
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second  anal  q^ine  small;  pectoral  fLa  short  and  caudal  snbtrancate. 
Head  3^  5  depth  about  3.  D.  X-1, 24 ;  A.  II,  6;  Lat.  1.  about  62*  (Hot- 
brook.)    South  Atlantic  coast  and  southward;  rare. 

(HolbTOok,  Ich.  S.  C.  1860,  154;  Ganther,  ii,  269.) 

808.-ATRACTOSCIOIV  Gill! 

(GiU,  Proc.  Acad.  Nat.  Scl.  Phlla.  1832,  18:  t^pe  OtolUhus  (equidens  Cut.  &  Val.) 

This  genus  differs  from  CynoscUm  only  in  the  dentition,  the  bands  of 
teeth  being  somewhat  broader  and  some  of  the  teeth  near  the  middle  of 
the  upper  jaw  enlarged,  but  not  forming  canines.  The  species  are 
among  the  largest  of  the  Scwsnidce^  and  as  food-fishes  they  are  among 
the  best,    {arpaxror:^  a  spindle ;  <fxiov^  Scisena.) 

919.  A.  nobile  (Ayres)  GiW^—WhiU  Sea  Bass;  Sea  Trout;  C&rvina. 

Dull  silvery,  bluish  above ;  everywhere  punctulate ;  young  with  obscure, 
dusky  cross-bars;  axil  and  fins  dusky.  Body  elongate-elliptical,  not 
much  compressed;  head  sleader,  conical,  the  snout  rather  pointed;  mouth 
terminal,  oblique,  the  lower  jaw  the  longer ;  maxillary  reaching  to  be- 
yond pupil;  premaxillary  in  front  on  the  level  of  the  orbit;  teeth  in 
lower  jaw  enlarged  and  in  a  single  row  laterally,  anteriorly  smaller,  in 
a  broad  patch,  the  inner  series  in  both  jaws  reflexed  and  movable ;  upper 
jaw  with  about  two  series  on  sides  forming  a  broad  cardiform  patch  in 
front ;  a  few  of  the  teeth  near  the  middle  of  the  jaw  enlarged  but  not 
canine-like ;  gill-rakers  moderate,  very  strong ;  scales  very  thin,  weakly 
ctenoid ;  anal  spines  2,  weak,  the  first  sometimes  obsolete ;  fins  low, 
pectoral  not  reaching  half  way  to  vent ;  caudal  lunate,  the  upper  lobe 
generally  longest.  Head  3J ;  depth  4.  D.  X-I,  21 ;  A.  11,  9 ;  Lat.  1. 
88  (tubes);  more  than  100  series  of  scales.  Pacific  coast  north  to  Sau 
Francisco;  one  of  the  largest  and  most  valuable  of  our  Scisenoid  fishes, 
reaching  a  weight  of  60  to  70  pounds.    The  flesh  is  firm  and  rich. 

(Johnius  nohilis  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  78;  Gill,  Proc.  Acad.  Nat.  Sci. 
Phila.  1862,  18 :  OtoHthus  califarnensis  Steindachner,  Ichth.  Beitrage,  iii,  31,  1875,  the 
yoQDg  or  '*  Sea  Trout.") 

804.— €TlVOS€IO]V  Gill. 
Wedk'Jishes. 
(Ccstreus  Gronow ;  not  of  C.  &  V.) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 49 :  type  Johnius  regalis^  Bloch.) 

Body  elongate,  little  compressed;  the  back  not  elevated.  Head 
conical,  rather  pointed.  Mouth  larger  than  in  our  other  ScisBnoids;  the 
lower  jaw  projecting.    Maxillary  very  broad.    Teeth  sharp,  not  closely 
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set,  in  rather  narrow  bands;  the  lower  jaw  without  canines;  upper 
jaw  with  two  long  canines, one  of  which  is  sometimes  obsolete;  lateral 
teeth  of  lower  jaw  larger  than  anterior.  Preopercle  with  its  mem- 
branaceous edge  serrulate,  the  bone  entire.  Lower  pharyngeal  bones 
separate,  their  teeth  all  pointed.  Gill-rakers  strong,  rather  long.  Ver- 
tebr»  about  14+10  (instead  of  10+14  as  in  Scicenoids  generally). 
Pseudobranchij©  well  developed.  Dorsal  spines  slender ;  anal  spines  1 
or  2,  very  feeble ;  second  dorsal  long  and  low;  caudal  fin  subtmncate  or 
lunate.  Large  fishes  chiefly  of  the  waters  of  America,  closely  related  to 
the  Old  World  geniis  Otolitkus,  from  which  they  are  distinguished  by  the 
absence  of  canines  in  the  lower  jaw.  All  of  them  rank  high  as  food- 
fishes;  the  flesh  is  rich,  but  tender  and  easily  torn ;  hence  the  popular 
name  of  Weak-fishes,  {xuwvj  dog;  axtovj  Scisena;  the  modem  Greek 
name  of  Umbrina  cirrhosa.) 
a.  Aual  spines  2. 

918«  C«  parvipinne  Ayres. — Blue-fish;  Carvina. 

Clear  steel-blue  above,  without  stripes  or  spots,  silvery  below;  a 
narrow  dusky  shade  along  the  sides  below  the  lateral  line ;  axil  dusky; 
lower  fins  yellowish  with  dusky  shading ;  upper  fins  dark ;  the  second 
dorsal  dark-edged.  Body  elongate,  compressed,  little  elevated.  Head 
conic,  rather  pointed.  Mouth  large,  the  maxillary  extending  to  beyond 
the  pupil.  Eye  large,  a  little  shorter  than  snout,  6  in  head.  Teeth 
moderate,  in  a  rather  broad  band;  cauines  very  long  and  strong,  usually 
but  one  present.  Fi6s  rather  low ;  caudal  lunate ;  pectoral  short,  not 
reaching  to  the  tips  Of  tlie  ventrals.  Gill-rakers  strong,  rather  long. 
Head  3J;  depth  4 J.  D.  IX-I,  23;  A.  II,  10;  the  first  anal  spine  ex- 
tremely  small.  Lat.  1.  with  75  tubes ;  the  number  of  scales  about  95. 
L.  30  inches.  Pyloric  cceca  3.  Air-bladder  lo^g,  with  two  appendages. 
Coast  of  California  and  Mexico,  chiefly  south  of  Santa  Barbara.  An 
excellent  food- fish. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1861, 156 :  Ololithus  magdalence,  Steindachlier,  Ichlh. 
Beitriigo,  iii,  1875.) 

aa.  Anal  spine  single. 

0.  Back  uniform  silvery  white,  without  dark  spots  or  blotches. 

914*  C.  nothum  Holb.— TTMfe  Trout;  Sea  Trout. 

Uniform  bright  sUvery,  bluish  above.  Body  elongate,  little  compress- 
ed. Back  more  arched  than  in  the  other  species.  Mouth  moderate, 
oblique;  lower  jaw  longest;  maxillary  reaching  opposite  middle  of  eye. 
Eye  large,  about  as  long  as  snout.    Head  3i;  depth  3|.    D.  X-1, 28  (X- 
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I,  25,  Ounfher) ;  A.  1, 10 ;  Lat.  1.  about  68.    {Holhrook.)    Coast  of  South 
Carolina  and  southward. 

{Otolithus  nothua  Holbrook,  Icb.  S.  C.  I860, 134:  OtoUthus  nofhiis  GUnther,  ii,  308.) 
cc.  Back  irregularly  speckled  and  blotched,  the  spots  forming  andulating  streaks. 

01ft.  €•  reirale  (Bloch  &  Schneider)  QWh-^Weak-JiBh ;  Sqneieague;  Gray  Trout 

Silvery,  darker  above  and  marked  with  many  small,  irregular  dark 
blotches,  some  of  which  form  undulating  lines  running  downward  and 
forward;  back  and  head  with  bright  reflections;  dorsal  and  caudal 
flna  dusky ;  ventrals,  anal,  and  lower  edge  of  caudal  yellowish,  some- 
times speckled.  Maxillary  reaching  to  beyond  pupil ;  teeth  sharp,  in  nar- 
row bands.  Pectorals  short,  scarcely  reaching  tips  of  ventrals,  a  little 
more  than  half  length  of  head ;  longest  dorsal  spine  as  long  as  maxillary, 
not  half  length  of  head.  Head  3^  in  length ;  depth  4^.  Eye  about  1^ 
in  snout.  D.  X-I,  29;  A.  1, 13;  Lat.  1. 78.  Cape  Cod  to  South  Amer- 
ica;  very  abundant,  and  highly  valued  as  a  food-fish. 

{Johniu9  regalia  Bl.  &  Scbn.  1801, 75:  OtoUthw  regalia  Holbrpok,  Ich.  S.  C.  1860, 129: 
OtoUthua  regalia  GUnther,  ii,  307.) 

9:6.  €•  thalasslnnm  (Holb.)  Gill. 

Silvery,  darker  above,  and  marked  with  many  interrupted  narrow 
dark  lines,  directed  from  back  obliquely  forwards;  belly  yellow,  the 
color  running  up  on  the  sides.  Body  longer  and  less  elevated  than  in 
the  preceding,  and  with  a  sharper  snout.  Head  3 J  in  length ;  depth 
about  ^,  D.  X-I,  26 ;  A.  1, 9.  South  Atlantic  coast  of  United  States. 
A  doubtful  species,  distinguished  ftom  C.  regale  by  the  fewer  fin  rays. 

(OtoUthua  thalaaainua  Holbrook,  Ich.  8.  C.  I860, 133;  not  OtoUthua. thalaaainua  GUn- 
ther,  ii,  308.) 
bbb.  Back  and  upper  fins  with  many  conspicnons  ronnd  black  spots. 

Oiy«  €•  macalatam  (Mitchill)  GiU.^Spotted  Sea  Trout. 

Bright  silvery,  darker  above ;  back  posteriorly  with  numerous  round 
black  spots  as  large  as  the  pupil ;  both  dorsal  and  caudal  fins  marked 
with  similar,  somewhat  smaller  spots,  much  as  in  a  trout ;  anal  dusky. 
Maxillary  reaching  to  posterior  edge  of  eye ;  canines  moderate.  Long- 
est dorsal  spine  not  quite  half  the  length  of  the  head ;  pectorals  short, 
not  reaching  tips  of  ventrals,  not  half  length  of  head  ;  caudal  lunate. 
Head  3 J ;  depth  6.  Eye  large,  about  6  in  head.  D.  X-I,  25 ;  A.  1, 10; 
Lat.  1.  about  90.    Virginia  to  Mexico ;  very  abundant  southward. 

{Labrua  aqueteague  var.  maculaiua  Mitchill,  Trans.  Lit.  6l  Phil.  Soc.  i,  396,  1815:  Oto- 
Uthua caroUnemia  Cuv.  &  Val.  ix,  475 :  OtoUthua  caroUnenaia  Holbrook,  Ich.  S.  C.  1860, 
72 :  OtoUthua  oarolineMia  Giinther,  ii,  306 :  OtoUthua  drummondi  Girard,  U.  8.  Mex. 
Bound  Snrv.  Ichth.  1859,13;  not  of  Richardson T.) 
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80ft.-Si:RIPHVS  Ayres. 

Queen-fishes. 

(Ayres,  Proc.  Cal.  Acad.  Nat.'Sci.  pt.  ii,  80, 1861:  type  Seriphus  poliiue  Ayres.) 

Body  oblong,  compressed,  covered  with  rather  large,  deciduous,  ctenoid 
scales.    Head  de^p,  compressed,  carinated  behind,  depressed  above  the 
eye.  Snout  bluntish,  lower  jaw  projecting.   Mouth  large,  oblique.  Teeth 
small,  sharp,  separated,  in  narrovr  bands.    Oill-rakers  long.    Pseudo 
branchiae  present.  Preopercle  with  its  membranaceous  edge  denticulated 
Fins  fragile,  the  soft  parts  scaly ;  dorsal  fins  well  apart,  the  second  un 
usually  small,  scarcely  larger  than  the  anal,  which  is  unusually  large 
anal  spines  2,  feeble ;  caudal  fin  lunate.    VertebreB  14  +  10,  as  in  Otolith 
ince.    Size  small,    {friptipo^y  a  small  winged  insect^  also  a  kind  of  worm 
wood ;  the  allusion  not  evident.) 

918.  S.  politUS  Ayre8.--Qi«5en-/8^;  King-fish. 

Bluish  above,  sides  and  below  bright  silvery,  finely  punctate ;  ver- 
tical fins  all  pale  yellow  j  base  of  pectorals  bla<;kish.  Body  oblong,  com- 
pressed. Depth  of  head  f  its  length.  Mouth  very  large,  oblique,  the 
tip  of  the  mandible  on  the  level  of  the  pupil,  the  broad  maxillary  reach- 
ing to  the  posterior  margin  of  the  pupil.  Teeth  small,  sharp,  separated, 
in  about  two  series  in  front  and  one  behind.  Gillrakers  %  diameter  of 
eye.  Scales  ctenoid,  very  deciduous.  Spines  very  slender.  Soft  parts 
of  vertical  fins  largely  covered  with  small  deciduous  scales.  Dorsals 
well  separated,  the  second  inserted  in  advance  of  the  anal,  which  ex- 
tends much  further  back;  caudal  concave;  pectorals  small,  barely 
reaching  tips  of  the  small  ventrals.  Flesh  very  tender.  Head  3f ; 
depth  3J.  D.  YIII-I,  20  5  A.  II,  21 5  Lat.  1.  about  60.  L.  12-14  inches. 
Coast  of  California  5  very  abundant  southward;  north  to  San  Francisco. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  ii,  80, 1881 ;  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 
277.) 

Family  XCIL— GERRID^. 

{The  Qerroids.) 

Body  oblong  or  elevated,  compressed,  covered  with  sx>aroid  scales ; 
lateral  line  continuous;  mouth  moderate,  extremely  protractile,  descend- 
ing when  protruded,  the  spines  of  the  premaxillary  extending  to  above 
the  eye,  closing  a  deep  groove  in  the  top  of  the  head ;  maxillary  with- 
out supplemental  bone,  not  slipping  under  the  very  narrow  preorbital ; 
its  surface  silvery,  like  the  rest  of  the  head ;  base  of  mandible  scaly, 
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a  slit  between  it  and  the  preorbital  to  i)ermit  its  free  motion ;  both  jaws 
with  slender,  villiform  teeth ;  no  incisors,  canines,  nor  molars ;  no  teeth 
on  vomer  or  palatines;  preopercle  entire  or  serrate;  sides  of  heiid 
scaly;  nostrils  donble,  round;  pseudobranchisB  concealed;  gill- takers 
short,  broad;  gill-membranes  separate,  free  from  the  isthmus;  dorsal 
fill  single,  continuous  or  deeply  notched,  the  spinous  and  soft  portions 
about  equally  developed,  with  a  scaly  sheath  along  the  base,  as  in  Em- 
biotocidce;  dorsal  spines  usually  9  or  10 ;  anal  usually  with  3  spines ;  the 
soft  portion  of  the  fin  similar  to  the  soft  dorsal,  but  shorter ;  ventral 
fins  thoracic,  I,  5 ;  branchiostegals  C ;  lower  pharyngeal  bone«  firmly 
united,  with  a  suture;  air-bladder  present;  pyloric  coBca  rudimentaiy; 
vertebrae  10-14.  Oviparous.  Species  about  30,  inhabiting  the  tropical 
seas.  They  differ  considerably  in  form,  and  in  development  of  spines, 
but  probably  all  may  be  referred  to  a  single  genus. 

(Gm-kte  GUnther,  iv,  252-264.) 

806.~OEURES  Cuvier. 

(Cnvier,  R^gne  Anim.  ed.  2,  ii,  1829:  type  Gerrea  plumieri  Cuv.  &,  Val.) 

Character  of  the  genus  included  above.  (An  ancient  Latin  name  of 
some  similar  fish.) 

a,  Preopercle  serrate;  second  spines  of  dorsal  and  anal  mnch  enlarged.    {Genres,) 
010.  O.  plnmieri  Cuv.  &  Val. 

Brilliant  silvery,  a  blackish  stripe  along  each  row  of  scales,  making 
about  12  streaks,  the  upper  concurrent  with  the  back  and  thus  strongly 
curved ;  fins,  except  the  pectorals,  dusky.  Body  compressed,  the  back 
much  elevated,  the  profile  steeply  desceqding  and  somewhat  concave,  the 
snout  rather  pointed ;  lips  full,  mouth  quite  small,  the  maxillary  reaching 
front  of  the  pupil  of  the  large  eye,  which  is  longer  than  snout,  3^  in 
head;  three  rows  of  scales  on  cheek;  scales  large,  smooth,  adherent; 
longest  dorsal  spine  nearly  as  long  as  head,  longcT  than  longest  anal 
spine ;  pectorals  narrow,  pointed,  reaching  past  tips  of  ventrals  to  anal ; 
caudal  forked ;  ventral  with  a  large  accessory  scale.  Latl  1.  conspicuous, 
its  scales  38.  Head  3^  in  length ;  depth  2.  D.  IX,  12 ;  A.  Ill,  9,  the  last 
rays  not  much  higher  than  the  scaly  sheath.  West  Indies,  north  to 
Eastern  Florida. 

(Cuv.  &  VaL  vi,  452;  Giinther,  iv,  253.) 

aa,  Preopercle  entire ;  second  spines  of  dorsal  and  anal  little  enlarj^ed.    {Diapterua* 
Ranzani.) 

'*Diapieru9  Ranzani,  N.  Comni.  Ac.  Sc.  Bol.  1841 :  =  Eminoetomus  B.  &.  G.  {dianre- 
poi,  having  the  fin  divided.) 


Digitized  by  VjOOQIC 


584      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY IV. 

920*  O*  argentevs  (Baird  &  Girard)  GUuther. 

Silvery,  without  spots  or  streaks  on  body  or  fins ;  yoimg  sometimes 
barred.  Mouth  very  small,  maxillary  reaching  slightly  beyond  vertical 
from  front  of  eye ;  scales  large ;  spinous  part  of  dorsal  as  long  as  soft ; 
second  dorsal  spine  scarcely  half  the  length  of  head;  soft  dorsal 
extending  a  little  further  back  than  anal.  Eye  3  in  head  Head  3^; 
depth  3.    D.  IX,  10;  A.  Ill,  7  or  8.    New  Jersey  to  North  Carolina. 

{EuctHoetamus  argenteus  Baird  &,  Girard,  Ninth  Smithsonian  Report,  1854,  335.) 

991.  O*  homonymns  (Goode  6l  Bean)  J.  &,  G. 

Silvery,  brownish  above,  centre  of  scales  with  a  darker  spot;  a  black 

spot  on  spinous  dorsal ;  young  with  transverse  dark  bars.    Body  oblong, 

compressed^  highest  at  front  of  spinous  dorsal ;  profile  steep,  not  arched ; 

mouth  horizontal,  maxillary  reaching  to  below  eye ;  eye  large.    Head  3f 

in  length ;  depth  2^ ;  eye  3  in  bead.    D.  IX,  10 ;  A.  Ill,  8.    L.  lat  about 

40.    (Baird  &  Oirard.)    Atlantic  coast  of  the  United  States;  abundant 

southward. 

(Dtapterus  hamonymus  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mu8.  ii,  340,  1879:  Eucinasto- 
mu8  argenteus  Girard,  U.  S.  Mex.  Boand.  Sarv.  Ichth.  1859,  17,  not  of  B.  &.  G. :  Gwrte 
argenteus  Giinther,  iv,  256.) 

929.  O.  harengrnlns  (Goode  &,  Beau)  J.  &  G. 

"The  height  of  the  body  is  contained  3  to  3|^  times  in  the  total  length 
without  caudal,  the  length  of  the  head  3^  to  3^  times ;  the  diameter  of 
the  eye  excels  the  length  of  the  snout  and  is  contained  3  times  in  the 
length  of  the  head  and  equals  the  width  of  the  interorbital  space;  the 
groove  for  the  processes  of  the  intermaxillaries  is  naked  and  extends  to 
the  vertical  through  the  anterior  third  of  the  eye ;  the  free  portion  of 
the  tail  is  longer  than  high ;  the  least  height  of  tail  equals  the  length  of 
the  6th  dorsal  spine ;  the  3rd  dorsal  spine  is  the  longest,  its  length  being 
contained  twice  in  the  height  of  the  body  and  equals  the  length  of  the 
head  without  the  i>ostorbital  portion ;  the  last  dorsal  spine  equals  in 
length  the  2d  anal,  and  about  equals  the  length  of  the  snout,  and  is  about 
f  as  long  as  the  3d ;  the  first  dorsal  ray  is  fully  1^  times  as  long  as  the 
Ist  dorsal  spine ;  the  2d  anal  spine  is  stronger  and  shorter  than  the  3rd, 
its  length  being  contained  3|  in  the  length  of  the  head ;  the  3d  anal 
spine  is  contained  3^  times  in  the  length  of  the  head ;  the  caudal  is 
forked,  its  length  slightly  less  than  the  length  of  the  head,  and  very 
little  greater  than  the  length  of  the  pectoral ;  the  pectoral  reaches  to 
the  perpendicular  through  the  origin  of  the  soft  dorsal.  The  ventral  is 
half  as  long  as  the  head;  the  vent  is  under  the  2d  ray  of  the  soft  dor- 
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sal.  D. IX,  10 ;  A.  Ill,  7 j  P.  15 ;  Y.  1, 5 ;  C.  +  17  +.  L.  lat.  44 ;  L.  ti^ns. 
-1^.  The  back  has  a  slight  tawny  hue,  interrupted  as  it  blends- with  the 
white  of  the  sides  by  five  or  six  indistinct  scollopy  incursions  of  the 
body  color,  giving  the  upper  part  of  the  side  of  the  fish  a  marbled  ap- 
pearance."   (Ooode  &  Bean.)    West  coast  of  Florida. 

{EudnoBtoMuskarengulw  Qoode  &  Bean,  Proc.  U.  8.  Nat.  Mus.  1879,  132,  340.) 

Family  XCIIL— EMBIOTOCID^, 

{The  Surf -fishes.) 

Viviparous  Labroids.  Body  ovate  or  oblong,  compressed,  covered 
with  cycloid  scales  of  moderate  size.  Cheeks,  operculum,  and  interoper- 
culum  scaly.  Lateral  line  continuous,  running  high,  without  abrupt  flex- 
ure; not  extending  on  the  caudal  fin.  Head  rather  short.  Mouth  small, 
terminal.  Jaws  with  conical  or  compressed  teeth  of  moderate  or  small 
size,  in  one  or  two  series.  N6  teeth  on  vomer  or  palatines;  no  canines; 
lower  pharyngeals  united,  without  suture,  their  teeth  conical  or  paved. 
Upper  jaw  freely  protractile.  Lips  full,  the  lower  either  forming  a  free 
border  to  the  jaw  or  else  attached  by  a  frenum  at  the  symphysis.  Max- 
illary short,  without  supplemental  bone,  slipping  for  most  or  all  of  its 
length  under  the  preorbital.  Opercular  bones  entire.  Branchiostegals 
C  (or  5).  Gill-rakers  usually  slender;  gill-openings  wide,  the  membranes 
free  from  the  isthmus  or  very  slightly  connected;  pseudobranchiae 
present;  gills  4,  a  slit  behind  the  fourth.  Nostrils  round,  2  on  each 
side. '  Dorsal  fin  single,  long,  with  8-18  usually  slender  spines,  which 
are  depressible  in  a  groove.  A  sheath  of  scales  along  the  base  of  the  an- 
terior part  of  soft  dorsal  and  posterior  part  of  spinous  dorsal ;  this  sheath 
separated  by  a  furrow  from  the  scales  of  the  body.  Anal  fin  elongate, 
with  3  moderate  or  small  spines  and  15-35  slender  soft  rays,  ite  form 
and  structure  differing  in  the  two  sexes.  Ventral  fins  thoracic,  I,  5. 
Pectorals  moderate.  Caudal  forked.  Oviduct  opening  behind  the  vent, 
the  two  apertures  always  distinctly  separated.  Air-bladder  large,  sim- 
ple.   No  pyloric  coeca.    Vertebne  13-19  +  19-23. 

Viviparous.  The  young  are  hatched  within  the  body,  where  they 
remain  closel^"^  packed  in  a  sac-like  enlargement  of  the  oviduct  analo- 
gous to  the  uterus,  until  born.  These  foetal  fishes  bear  at  first  little 
resemblance  to  the  parent,  being  closely  compressed  and  having  the 
vertical  fins  exceedingly  elevated.  At  birth  they  are  from  IJ  to  2^ 
inches  in  length,  and  similar  to  the  adult  in  appearance,  but  more  com- 
pressed, and  red  in  color.    Since  the  announcement  of  their  viviparous 


Digitized  by  VjOOQIC 


58G      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY IV. 

nature  by  Dr.  Gibbons  and  Professor  Agassiz,  in  1853,  these  fishes  have 
been  the  subject  of  much  ioterest  to  anatomists. 

Fishes  of  the  Pacific  coast  of  North  America,  inhabitiog  bays  and 
the  surf  on  sandy  beaches.  One  species  {Hyaterocarpus  traski)  inhabits 
fresh  waters,  one.  (''Ditrema^  violaceum)  is  found  in  Australia,  aud 
another  (Ditrema  temminchi)  is  found  in  Japan.  The  species  reach  a 
length  of  from  6  to  18  inches,  and  are  very  abundant  where  found. 
They  are  much  used  for  food,  but  the  flesh  is  poor  and  tasteless.  Most 
of  them  feed  on  Crustacea,  but  one  genus  (Abeona)  is  partly  or  wholly 
herbivorous.    Gteuera8;  species  20. 

(Embiotocidce  GUnther,  iv,  244-251.) 

*  Spinous  dorsal  longer  than  the  soft  part,  of  16-18  spiioief;  second  anal  spine  the 
largest.     (Hyatei'ocarpinw.) 
a.  Scales  large ;  teeth  moderate,  conical,  in  one  series ;  lower  lip  without  frennm. 

Hystrrocarpus,  307. 
**S^inons  dorsal  shorter  than  the  soft  part,  of  8-11  spines;  anal  spines  graduated. 
(Em  Wo  tori  HO?.) 
5.  Scales  large  (40-^  in  the  lateral  line);  soft  dorsal  and  anal  more  or  less  short- 
ened. 
0.  Teeth  incisor-like,  most  of  thorn  obtusely  three-lobed ;  lower  Jip  with  a  nar- 

rowfrenum Abbona,  308. 

oc.  Teeth  conic,  entire Micrometrus,  309. 

hh.  Scales  small  (60-75  in  the  lateral  line). 

d.  Teeth  in  two  series  in  each  Jaw Amphistichus,  310. 

dd.  Teeth  in  a  single  series  in  each  jaw. 
c.  Lower  pharyngeal  bone  normal  (with  the  posterior  margin  concave,  the 
the  lateral  horns  well  developed,  and  the  teeth  aU  on  the  same  plane, 
some  conical,  some  truncate). 
/.  Lower  lip  with  a  frenura,  its  edge  entire. 

g.  Abdomen  much  longer  than  the  base  of  the  short  anal  fin. 

Hypsurus,  311. 
gg.  Abdomen  much  shorter  than  the  base  of  the  long  anal  fin. 

DrrRBMA,  312. 
ff.  Lower  lip  without  frenum,  its  free  fold  incised  behind ;    lips  very 

large Ebacochilus,  313. 

ee.  Lower  pharyngeals  peculiar,  very  large,  posteriorly  convex,  the  lateral 
horns  little  developed,  the  teeth  on  two  separate  planes  which  meet 
at  an  angle,  the  anterior  teeth  hexagonal  and  tessellated,  the  posterior 
appressed  forwards Damalicuthys,  314. 

807.— HFSTEROCABPirS  Gibbons. 

(Gibbons,  Daily  Placer  Times  and  Transcript,  May  18,  1854,  and  in  Proo.  Acad.  Nat. 
8ci.  Phila.  1854, 124:  type  ffysterocarpus  traski  Gibbons.) 

Body  ovate,  the  back  strongly  elevated  and  convex ;  hexid  small,  the 
snout  projecting ;  mouth  small,  with  one  series  of  rather  large,  bluntly 
conical  teeth ;  the  jaws  about  equal ;  lips  not  much  enlarged,  the  lower 
forming  a  free  border,  without  frenum ;  gill-rakers  moderate,  widely  set; 
branchiostegals  Sj  scales  rather  large,  silvery;   spinous  dorsal  very 
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long,  of  about  IG  spines,  highest  «t  the  fifth  or  sixth,  theuce  gradually 
.  shortened  each  way,  the  last  opines  being  darter  than  the  soft  rays; 
anal  spines  stronger  than  in  the  other  genera,  cnrtvd,  the  second 
spine  being  longer  and  stronger  than  the  first  and  third,  which  ax« 
nearly  equal ;  soft  rays  of  anal  20-23  in  number,  the  anterior  simply 
articulated.  Fresh  waters  of  California.  (y<rrr^oc,  later;  xap-naq^  fruit; 
t.  ^.,  fruit  borne  late;  in  allusion  to  the  prolonged  development  of  the 
embryo.) 

9S8.  H.  traski  Gibbons. 

Males,  above  dark  brown,  sides  yellowish  or  olivaceous,  with  fine 
black  dots;  throat  and  belly  golden  yellow;  females  olivaceous,  darker 
above,  with  black  blotches  on  sides  in  irregular  transverse  bars.  Body 
oval,  compressed ;  ventral  curve  less  than  that  of  the  back ;  head  small, 
profile  from  snout  to  occiput  concave ;  mouth  small,  oblique,  maxillary 
not  reaching  orbit ;  lateral  line  following  the  curve  of  the  back ;  dorsal 
spines  rather  high,  the  fourth  to  seventh  highest ;  cheeks  with  3  rows 
of  large  scales.  Head  3^ ;  depth  2.  D.  XVI,  11 ;  A.  Ill,  22;  Lat.  1. 40. 
Bivers  of  Central  California,  locally  abundant. 

(Gibbons,  Proo.  Acad.  Nat.  Sci.  Pliila.  1854,  105,  124;  Gttnther,  iv,  251.) 

S08.— ABEONA  Girard. 

Shiners, 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  322:  type  Aheona  irowhridgiiOtd.  =  Cifma' 
togaster  minimus  Gibbons.) 

Body  ovate  or  oblong,  compressed.  Head  moderate.  Mouth  small; 
the  jaws  about  equal ;  lips  rather  thin,  the  lower  with  a  narrow  frenum ; 
teeth  in  one  principal  series,  besides  which  are  often  one  or  two  other 
teeth,  stout,  somewhat  compressed,  and  incisor-like ;  all  or  most  of  the 
teeth  three-lobed.  Gill-rakers  very  slender  ahd  short.  Lower  pharyn- 
geals scarcely  concave  behind ;  the  teeth  all  large  and  truncate.  Scales 
large.  Dorsal  fin  short  and  high ;  the  spines  robust ;  the  middle  ones 
highest  and  rather  higher  than  the  soft  rays.  Anal  fin  short  and  deep, 
with  strong  spines.  Vertebrae  (in  A.  minima)  14  + 19.  Species  of  small 
size;  partly  or  wholly  herbivorous,  feeding  on  sea- weeds.  Coloration 
variegated.    (A  coined  name  without  meaning.) 

"994.  A.  minima  (Gibbons)  Gill. 

Color  greenish  above  with  bluish  reflections,  thickly  dusted  with 
black  dots;  an  irregular  longitudinal  black  band  along  axis  of  body, 
and  two  vertical  dark  bars  downward  from  base  of  dorsal  fin  on  which 
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they  appear  as  blotx^hes;  sides  often  with  much  light  yellow;  axil  of 
pectorals  black.  Body  oval,  compressed,  with  thick  short  caudal  pe- 
duncle and  very  short  head.  ProHle  moderately  depressed  above  the 
eyes.  Spinous  dorsal  rapidly  rising  to  the  fifth  or  sixth  spine,  thence 
gradually  descending;  spinous  dorsal  higher  than  soft  part;  cheeks 
with  scales  in  2^  series.  Head  3^ ;  depth  2.  D.  IX,  14 ;  A.  Ill,  16 ;  Lat. 
1.  45.  L.  6  inches.  Pacific  coast  of  United  States;  common;  the  small- 
est of  the  family. 

(Cymaiogoiter  ffUnimua  Gibbons^  Proc.  Acad.  Nat.  Soi.  Phila.  1854, 125:  Aheona  iraw- 
Mdgii  Girard,  U.  8.  Pao.  R.  R.  Surv.  Fish,  x,  186,  pi.  34,  fig.  6-10 :  Ditrema  minimum 
Gtinther,  iv,  249.) 

995.  A.  aurora  Jordan  <&  Gilbert. 

Color  bluish-black  above,  becoming  lighter  on  sides  and  silvery  be- 
low. Opercles  and  lower  half  of  sides  punctate  with  black  dots  and 
shaded  with  light  orange,  the  latter  more  intense  on  the  centres  of  the 
scales  and  forming  a  diffuse  lateral  band;  a  broad  grayish  streak  back- 
wards firom  pectorals  to  opposite  origin  of  anal,  this  streak  without  orange 
tint  and  with  the  margins  of  the  scales  dark  by  aggregation  of  black 
points ;  young  specimens  with  the  bright  lateral  shade  more  distinct, 
and  rosy  instead  of  orange;  fins  marked  with  more  or  less  blackish,  the 
anal  with  some  yellowish;  a  conspicuous  black  triangular  blotch  in  the 
axil  of  the  pectoral.  Body  elongate,  with  a  very  long  and  rather  thick 
caudal  peduncle.  Head  transversely  very  convex  above,  and  with  a 
blunt  snout.  Mouth  small,  oblique;  maxillary  reaching  but  two- thirds 
the  distance  to  front  of  orbit.  Spinous  dorsal  with  the  fifth  to  the  ninth 
spines  highest,  and  about  equal  to  the  longest  soft  ray.  Caudal  forked 
for  nearly  half  its  length.  Scales  on  cheeks  in  3  distinct  series.  Head 
4 ;  depth  2f .  D.  IX,  17 ;  A.  Ill,  20 ;  Lat.  1. 45.  L.  7  inches.  Monterey 
Bay.  California ;  abundant  in  rock-pools. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1880,  299.) 

81tl.-]Ill€ROJIIETBirS  Gibbons. 
Sparadas, 

{  Cymat o(f aster  and  Brachyistius  GiU:  MetrogoBter  Agaasiz.) 

(Gibbons,  Pro<i.  Cal.  Acad.  Nat.  Sci.  in  Daily  Placer  Times  and  Transcript,  May  30, 
1854:  type  Cymaiogaater  aggregatus  Gibbons.) 

Body  elliptical,  oblong,  compressed.     Head  conic.     Mouth  small, 

oblique,  the  lower  jaw  slightly  shorter;  lips  thin,  the  lower  with  narrow 

freuum  or  none;  teeth  small,  conical,  rather  numerous,  in  one  series. 

Gill-rakers  moderate,  slender.     Scales  comparatively  large.    Dorsal 
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spines  rather  higb,  some  of  the  middle  ones  highest,  the  ])osterior  not 
so  high  as  the  soft  rays ;  the  soft  dorsal  shortened.  Anal  moderate, 
with  weak  spines. '  Caudal  forked.  Pharyngeals  normal,  the  teeth  all 
conic.  VertebrjB  (in  M.  aggregatus)  16  +  20;  in  M.  frenatus  13  +  21. 
Species  of  small  size  and  bright  coloration.  (/uxpo<:,  small  3  ixtrpuq^ 
measure,  t.  e.,  small  size.) 

a.  Lower  lip  with  a  frenam.    {Brachijistiua^  GiU.) 

956.  m.  frenatus  (GUI)  J.  <&  G. 

Body  elongate,  compressed,  regularly  elliptical,  with  a  slender  pointed 
head  and  a  long  caudal  peduncle;  profile  much  depressed  over  the  eyes, 
the  snout  projecting.  Mouth  very  small,  oblique,  maxillary  not  reach- 
ing orbit.  Cheeks  with  two  rows  of  scales.  Dorsal  spines  very  long 
and  rather  strong,  the  sixth  and  seventh  the  longest  and  a  little  longer 
tlian  the  soft  rays.  Caudal  rather  deeply  forked.  Gill-rakers  slender, 
rather  long.  Color  dark  olive  brown  above,  each  scale  with  a  dark 
spot  at  base,  followed  by  a  light  mark;  below  bright  light  copi)ery- 
red;  each  scal^  with  a  blue  spot  and  dark  punctulations;  head  colored 
like  the  body,-  fins  all  light  reddish.  Head  3J5  depth  3.  D.  VIII,  15; 
A.  Ill,  22;  Lat.  1.  40.  L.  8  inches.  Entire  Pacific  coast  of  United 
States;  locally  very  abundant. 

(BrachyUtius  frenatua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  275:  BrachyisUuB  fre- 
natus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  304 :  Ditrema  brevipinne  GUntUer,  iv, 
248.) 

957.  HI.  rosaceus  Jordan  &  Gilbert. 

Body  oblong-ovate,  deepest  at  the  shoulders;  the  profile  thence  to  the 
occiput  con  vex,  the  occipital  and  interorbital  region  considerably  depress- 
ed ;  body  tax>ering  backwards  from  the  shoulders  into  a  short  and  slender 
caudal  peduncle.  Head  small,  thick,  the  snout  blunt.  Mouth  compara- 
tively large,  little  oblique,  the  lower  jaw  included;  maxillary  slightly  pass- 
ing the  vertical  from  the  front  of  the  orbit ;  premaxillary  anteriorly  on  a 
level  with  the  inferior  margin  of  the  pupil.  Eye  very  large,  its  diameter 
about  one-thi;d  the  length  of  the  head;  interorbital  region  very  broad. 
Teeth  large,  conical,  truncate  at  tip,  about  '^;  none  on  the  sides  of  the 
lower  jaw.  Scales  on  the  cheeks  in  three  series.  Spinous  dorsal  high, 
the  first  spine  about  two-fifths  the  length  of  the  highest ;  the  sixth  to  tenth 
of  nearly  equal  height,  and  higher  than  the  soft  rays.  Anal  fin  with  the 
base  oblique,  the  spines  rather  strong,  and  more  or  less  curved.    Caudal 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  275:  type  BrachyUtius  frenatus  Gill. 
{/3paxv<5j  short;  idrtov,  saU.) 
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fin  narrow,  forked  for  more  than  half  its  length,  the  lobes  rather  pointed, 
Pectoral  fins  small,  not  reaching  to  the  tips  of  the  ventrals.  Color  ro.^e- 
red  with  silvery  lustre,  darker  above;  top  of  head  orange;  a  very  dis- 
tinct chocolate  colored  spot  above  the  lateral  line  at  the  origin  of  the 
soft  dorsal  fin ;  another  smaller  one  just  below  the  end  of  the  soft  dorsal. 
Fins  immaculate,  tinged  with  reddish.  Head  3^;  depth  2^.  D.  X,  18; 
A.  Ill,  20;  scales  6-50-lG.  L.  8  inches.  San  Francisco,  Cal.,  in  deep 
water  outside  the  Golden  Gate. 

(CgmatoganUr  rosaceus  Jordan  &  Gilbort,  Proc.  U.  8.  Nat.  Mus.  1880,  303.) 
aa.  Lower  lip  without  frenum.     {Micromeirus.) 

998.  Ifl.  aggregratus  Gihhon^^Sparaila ;  **  Minnow." 

Silvery,  back  dusky ;  middle  of  sides  anteriorly  with  the  scales  each 
with  a  cluHter  of  dark  i)oints,  these  forming  a  series  of  longitudinal 
stripes,  which  extend  to  opposite  the  base  of  the  anal;  these  stripes  are 
interrupted  by  3  vertical  light }  ellow  bars,  on  which  are  no  black  specks 
in  the  adult.  Adult  males  in  spring  almost  entirely  black.  Body 
elongate  oval,  compressed,  heaviest  at  the  front  of  the  dorsal ;  caudal 
peduncle  short  and  slender;  head  short;  teeth  very  small,  conical  12-6; 
dorsal  spines  high  and  rather  feeblts  rising  ra[»idly  to  the  fifth,  thence 
slowly  descending,  the  last  lower  than  the  soft  rays.  Cheeks  with  3 
rows  of  scales.  Head  3^ ;  depth  2§.  D.  IX,  20 ;  A.  Ill,  23;  scales  3- 
38-11.  L.  G  inches.  Pacific  coast  of  the  United  States,  everywhere 
exceedingly  abundant. 

{Cymatogaster  aggregatus  Gibbons,  1.  c.  May  18,  1854;  Gibbons  1.  o.  May  30,  1854; 
Gibbpns,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 125:  Cymaiogaster  aggregatus  Gibbons,  Proc. 
Acad.  Nat.  Sci.  Phila.  1854,  106 :  Eolconotus  rhodoierus  Girard,  U.  S.  Pac.  R.  R.  Surv. 
Fish.  193 :  JJifrema  aggrtgatnm  Glinther,  iv,  5i48.) 

310.-AIIIPHISTICHIJS  Agassiz. 

Wall-eyed  Perch. 

(Holcoiotu8  Agassiz:   Ennlchthys  Girard:   Cftntalogaster*  and  UyperproHopon  Gibbons: 

HypocritichthyH  Gill.) 

(Agassiz,  Am.  Jonm.  Sci.  Arts.  1^54, 367 :  type  Amplistichus  argentem  Agassiz.) 

Body  ovate  or  oblong,  strongly  compressed.  Mouth  moderate,  oblique 
or  almost  vertical,  with  slender  conical  teeth  in  two  series  in  each  jaw, 
the  outer  series  longer;  lips  thin,  the  lower  with  or  without  frenum. 
Gill-rakers  long  or  short,  slender  and  stiff'.    Pharyngeals  normal.    Fins 


*  The  genns  Cymaiogasler  Gibbons,  as  first  defined  by  its  author,  is  equivalent  to  the 
earlier  Hokonotiut  of  Agassiz.  Prior  to  this,  the  name  Cymatogaater  was  used  by  Gib- 
bons, without  explanation,  as  the  generic  name  of  the  group  afterwards  called  by  him 
Micrometrus, 
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not  very  high,  the  spines  slender.  Scales  small,  6(^75  in  the  course  of 
the  lateral  line.  Si)ecies  5,  differing  considerably  in  form  and  appearance, 
but  agreeing  in  essential  characters,    {atupt^  double ;  <rr<;^»T,  series.) 

*  Lower  lip  withoat  freunm;  gill-rakers  nomeroas,  long. 

a.  Profile  depressed  or  concave  over  the  eyes;  moatli  very  oblique,  the  lower 
jaw  projecting ;  eye  very  large, 
d.  Anal  fin  short,  its  rays  about  I|I,  23.    {Hypocritiohthys*  Gill.) 

929;  A.  analis  (A.  Agassiz,)  Jor.  &  Gilb. 

Silvery ;  an  inky  blotch  on  the  middle  of  the  anal  fin  and  a  fainter 
blotch  on  the  spinous  dorsal ;  firont  of  anal  yellow;  fins  otherwise  plain. 
Axil  black.  Body  comparatively  elongate,  formed  much  as  in  Micro- 
metms  frenatus  ;  upper  anterior  profile  nearly  straight,  depressed  above 
the  eyes.  Snout  sharp.  Mouth  large,  very  oblique,  the  tip  of  the  lower 
jaw  on  a  line  with  the  upper  profile  of  the  snout ;  maxillary  reach- 
ing jfront  of  orbit..  Dorsal  spines  high  and  slender,  longer  than  the 
soft  rays,  the  middle  longest.  Anal  spines  small.  Caudal  fin  short, 
not  widely  forked ;  i>ectorals  short  and  broad,  four-fifths  the  length  of 
head.  Eye,  five  fourths  the  length  of  snout.  Head  3i ;  depth  2^.  D. 
IX,  22 ;  A.  Ill,  23  5  Lat.  1.  63.  t.  6  inches.  San  Francisco  to  Point 
Concepcion;  rather  rare;  locally  abundant  at  Santa  Cruz. 

(HyperprosopoH  analia  Alex.  Agassiz,  Proo.  Bost.  Soo.  Nat.  Hist.  1861, 133:  HypocriU 
ichtkys  analia  Gill,  Proc.  Acad. Nat.  Sci.  Phila.  1862, 276:  JHtrema anale Gttnther,  iv, 250.) 

5.  Anal  fin  long,  its  rays  about  III,  33.    (Hyperprosoponi  Gibbons.) 
0.  Ventral  fins  posteriorly  black. 

980.  A.  arcvatvs  (Gibbons)  J.  &,  Q,^Wall^ed  Perch;  White  Perch, 

Bluish  black  above;  sides  bright  silvery,  sometimes  faintly  barred; 
ventrals  with  a  broad  terminal  bar  of  black;  caudal  and  anal  edged 
with  blackish.  Body  ovate,  strongly  compressed.  Interorbital  space 
rather  wide,  abruptly  depressed  at  the  nape,  the  profile  of  the  snout 
extending  forward  at  a  less  angle  than  that  of  the  back.  Snout  very 
short,  much  shorter  than  the  eye.  Maxillary  scarcely  reaching  fix>nt 
of  pupil.  Mouth  extremely  oblique.  Eye  2^  in  head,  larger  than  in 
any  other  species.  Middle  dorsal  spiues  a  little  higher  than  the  last, 
or  than  the  soft  rays;  anal  low.    Head  3J;  depth  2 J.    D.  IX,  27;  A. 

•  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  276 :  type  Hyperprosopon  analie  A.  Ag. 
(viroKpLTo^f  deceiver;  IxOvoj  fish;  its  appearance  {Micromeirua)  belying  its  affinities 
{Holconotue), 

t  Gibbous,  Daily  Placer  Times  and  Transcript,  May  18,  and  in  Proc.  Acad.  Nat.  Sci. 
Pbiia.  1854,  10 j:  type  Hyperprosopon  argenteus  Gibbons,  (v^rj/p,  above;  npodooicov, 
face.) 
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Ill,  32;  Lat.  1.  72.    L.  10, inches.    Coast  of  California,  from  Cape  Men- 
docino southward;  very  abundant.     . 

{ffifperproBopon  argenteum  Qibbons,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  105:  Hyper- 
prosopon  arcuatum  Giblxms,  1.  c.  125:  Hyperprosopon  argenteus  and  arcuatus  Gill,  Proc. 
Acad.  Nat.  Sci.  Phila.  1862,  276:  Ditrema  arcuatum  and  Ditrema  megalops  GUnther,  iv, 
249:  Ewhichthys  megalops  Girard,  U.  S.  Pacific  R.  R.  Surv.  Fish.  197.) 

cc.  Ventral  fins  not  black. 

981.  A.  affassizi  (GiU)  J.  &.  G. 

Greenish  olive  above;  sides  bright  silvery;  5  or  6  short  blackish  ver- 
tical bars  on  the  sides,  these  Rometime^  obsolete;  a  dusky  patch  above 
anal  and  on  the  front  part  of  anal  fin;  caudal  reddish,  dusky  at  tip;  . 
ventrals  colorless.  Body  elliptic  ovate,  the  profile  nearly  straight  from 
the  snout  to  above  the  occiput,  there  forming  a  slight  angle,  thence 
straightish  to  the  base  of  dorsal ;  ventral  outline  variable,  sometimes 
strongly  arch^.  Mouth  small,  very  oblique,  the  premaxillary  on  the 
level  of  the  middle  of  the  pupil,  the  maxillary  scarcely  reaching  front 
of  pupil.  Eye  half  longer  than  the  snout.  Three  rows  of  scales  on 
cheek.  Sixth  dorsal  spine  highest,  higher  than  the  soft  rays;  pectorals 
falcate.  D.  IX,  25;  A.  Ill,  29;  Lat  1.  60.  L.  8  inches.  Coast  of  Cal- 
ifornia; not  generally  abundant. 

{Hyperprosopon  arcuatus  Alex.  Ag^assiz,  Proc.  Boat.  Soc.  Nat.  Hist.  1861,  125  (not  of 
Gibbons):  Hyperprosopon  agassizii  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  276.) 

aa.  Profile  little  depressed  above  the  eyes ;  mouth  less  oblique,  the  lower  jaw  not 
projecting ;  eye  scarcely  longer  than  snout.    (Holoonotus.*) 

939.  A.  rliodoterus  (Agassiz)  J.  <&  G. 

Greenish  above;  sides  silvery,  profusely  covered  with  spots  and 
blotches  of  light  orange-brown  or  coppery  red,  these  mostly  in  the  form 
of  interrupted  vertical  bars;  caudal,  anal,  and  ventral  fins  bright  red- 
dish, without  black  spots  or  markings.  Body  deeper,  more  elevated, 
and  less  compressed  than  in  the  preceding  species.  Profile  nearly 
straight  from  snout  to  dorsal.  Mouth  oblique,  forming  an  angle  of 
about  45  degrees;  premaxillary  on  the  level  of  the  lower  edge  of  pupil; 
maxillary  reaching  just  past  front  of  pupil.  Gill-rakfers  fewer  and 
stouter  than  in  the  preceding  species.  Head  3|;  depth  2.  D.  IX  or 
X,  26;  A.  Ill,  29;  Lat.  1.  65.  L.  1  foot.  Coaat  of  California;  not  very 
abundant. 

( Uolcotiotus  rhodoierus  L.  Agassiz,  Amer.  Joum.  Sci.  Art«,  1854, 368:  Holconotus  rhodo- 
ierus  A.  Agnssiz,  Proc.  Bost.  Soc.  Nat.  Hist.  1861,  132:  Ennichtkys  hecrmanni  Girard, 
I  J.  S.  Pac.  R.  R.  Surv.  Fish.  199:  Ditrema  rhodoternm  Giinther,  iv,  250.) 
aa.  Lower  lip  with  a  frennm ;  gill-rakers  few,  short.    (Amphistichus.) 

''Agassiz,  Amer.  Jour.  Sci.  Arts,  1854,  367 :  tyx>e  Holconotus  rhodoterus,  (oXxoi,  Air- 
row;  rd>ro$,  back.) 
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9S8.  A.  argenteu9  Aga6aiz,-Surf-fi8h, 

Silvery;  sides  with  narrow  vertical  bars  of  a  brassy  olive  color,  alter- 
nating with  vertical  series  of  spots  of  similar  color;  fins  plain;  vertical 
fins  sometimes  edged  with  dusky.  Mouth  comparatively  large,  little 
oblique,  the  premaxillary  being  below  the  level  of  the  rather  small 
eye.  Body  ovate,  the  back  elevated;  ventral  outline  straightish. 
Head  blunt  and  deep.  Lips  rather  thin,  the  lower  with  a  frenum. 
Gill-rakers  few,  rather  short,  stiff;  lower  pharyngeals  normal.  Caudal 
peduncle  short  and  stout.  Head  3^;  depth  i?|.  D.  X,  24;  A.  Ill,  26; 
Lat.  1.  65.  Vertebrae  13  +  18.  L.  1  foot  Coast  of  California;  very 
abundant 

(L.  Agassiz,  Amer.  Jootd.  Sci.  Arts,  1854,  367;  Qirard,  U.  S.  Pac.  H.  R.  Surv.  Fish. 
201 :  Ditrema  argenteum  GUnther,  iv,  251 :  Amphi8Hchu$  aimilis  Girard,  U.  S.  Pao.  R.  R. 
Surv.  Fiah.  203.) 

8 1 1.— HrPSITRirS  A.  Agassiz.  i 

{Alex,  Agassiz,  Proc.  Bost.  Soc.  Nat«  Hist.  1861, 133  (nomen  nudum):  type  Emhiotooa 
caryi  L.  Agassiz.) 

Body  oblong,  compressed,  moderately  elevated,  tapering  abruptly  to 
a  very  slender  and  short  caudal  peduncle.  Head  moderate,  rather 
acute,  lower  jaw  included.  Lips  moderate,  the  lower  with  a  frenum. 
Teeth  few,  conical,  blunt,  in  one  series,  those  of  the  upper  jaw  some- 
times partly  in  2  series.  Gill-rakers  slender,  rather  short.  Pharyn- 
geals normal.  Dorsal  fin  rather  low,  the  spines  all  lower  than  the  soft 
rays.  Caudal  broad  and  short,  widely  forked.  Anal  fin  extremely  short, 
although  many  rayed,  beginning  far  back,  the  length  of  its  base  being 
less  than  half  the  distance  between  its  first  spine  and  the  root  of  the 
ventrals,  the  abdomen  being  therefore  extremely  long^  Scales  rather 
small.  Vertebne  17  +  20.  This  genus  is  distinguished  from  Ditrema 
chiefly  by  the  great  length  of  the  abdominal  region.  Species  of  small 
size  and  brilliant  coloration.    (6v/e,  high;  oupay  taiL) 

9S4«  II«  caryl  (Louis  Agassiz)  Alexander  Agassiz.— ^ii^«ra. 

Coloration  extremely  variegated,  olivaceous,  with  stripes  of  orange 
between  the  rows  of  scales;  about  13  dusky  orange  crossbars,  irregular 
in  form;  eyes  reddish,  surrounded  by  a  sky-blue  band;  membranes  of 
opercles  chiefly  orange;  opercle  bluish,. spotted  with  orange;  sides  of 
head  with  sky-blue  spots;  lower  jaw  with  orange  and  blue  stripes; 
breast  and  belly  with  longitudinal  stripes  of  bright  orange,  alternating 
with  steel-blue;  abdominal  furrow  orange,  edged  with  blue;  pectoral 
with  an  orange  crescent  at  base  bordered  with  light  blue;  soft  dorsal 
Bull.  Nat  Mus.  No.  16 38 
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with  a  black  blotch  near  the  front;  caudal  of  a  i>ecaliar  rich  orange- 
brown,  with  cross-bars  formed  of  round  grajish  spots;  anal  chiefly 
orange  tipped  with  blue,  and  with  a  large  blackish  blotch;  other  fins 
orange-brown,  mottled.  Body  elliptical,.compressed,  the  ventral  outline 
comparatively  straight.  Snout  sharp ;  premaxillaries  on  the  level  of 
the  lower  margin  of  pupil.  Fourth  to  sixth  dorsal  spines  highest; 
higher  than  the  soft  rays.  Pectoral  long.  Anal  very  short;  its  rays 
slender  and  crowded;  its  origin  opposite  posterior  third  of  dorsal. 
Head  3J;  depth  2^.  D.  ±,  23;  A.  Ill,  24;  Lat.  1.  71.  L.  10  inches. 
Coast  of  California;  very  common  from  Santa  Barbara  to  San  Fran- 
cisco; a  beautiful  fish,  largely  used  for  bait. 

{Embiotoca  caryi  Agassiz,  Amer.  Joam.  Sci.  Arts,  1853,  389,  and  1854,  366:  DUrtma 
caryi  GUnther,  iv,  247.) 

812.— DITREHIA  SchlegeL 

8ur/-fi8h€8. 

{Emhiotoca  Agasaiz:  Phanerodon  Girard:  Tcenioioca  Alex,  Agassiz.) 

(Schlegel,  Fauna  Japon.  Poiss.  77, 1850:  type  Ditrema  temmincki  Bleeker,  from  Japan.) 

Body  oblong,  comi)re8sed,  more  or  less  elevated,  with  the  caudal 
peduncle  robust  or  rather  slender.  Head  moderate,  lower  jaw  in- 
cluded. Lips  moderate,  the  lower  with  a  frenum.  Maxillary  short,  its 
whole  length  slipping  under  the  preorbital.  Teeth  few,  conical,  blunt- 
ish,  in  one  series.  Gill-rakers  weak,  rather  short  and  slender.  Pharyn- 
geals normaL  Caudal  fin  lunate  or  forked;  anal  fin  rather  long,  much 
longer  than  abdomen,  its  spines  small.  Scales  small,  about  60  in  the 
lateral  line.  Species  5,  differing  in  external  appearance,  but  alike  in 
essential  characters.  The  Japanese  type  of  this  genus  is  closely  re- 
lated to  Ditrema  atripes.  (<5«f,  two;  rpr^/Jiaj  aperture.) 
a,  Candal  peduncle  stoat,  the  fin  not  widely  forked.  (Embiotoca*  Agassiz.) 
935.  D.  laterale  (Agassiz)  Gthr.Slu^  Perch;  Surf -fish. 

Color  reddish  olive  above,  becoming  bright  orange  red  below,  every- 
where thickly  dusted  with  black  points;  a  continuous  bright  blue  streak 
along  the  edges  of  each  row  of  scales;  streaks  of  thoracic  region  formed 
by  isolated  blue  spots  on  the  middle  of  the  scaler ;  head  with  several 
series  of  blue  spots  and  streaks;  fins  all  olivaceous  dusky;  ventrals 
with  some  light  orange.  Body  oblong,  compressed,  with  a  short  and 
very  high  caudal  peduncle,  the  body  tapering  backward  less  than  usual. 

*  Agassiz,  Amer.  Jonrn.  Sci.  Arts,  1853,  387:  type  Embiotoca  jaek$oni  Ag.  (efi/Sto^f 
life  within;  roxoS,  ofispriug.) 
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Month  but  little  oblique,  the  maxillary  scarcely  reaching  orbit.  Teeth 
strong.  Spinous  dorsal  very  low,  the  last  spine  highest,  but  much 
shorter  than  the  soft  rays;  soft  dorsal  and  anal  high.  D.  X  or  XI,  23; 
A.  Ill,  31;  Lat.  1.  63;  Yert.  15+  19.  L.  15  inches.  Pacific  coast  of 
the  United  States;  everywhere  very  abundant 

{Emhiotoca  lateralis  Agassiz,  Araer.  Joum.  Sci.  Arts,  1854,  36{):  Twniotoca  lateralis 
Alex.  Agassiz,  Proc.  Bost.  Soo.  Nat.  Hist.  1861,  133:  Emhiotoca  lineatay  omata,  and 
ptrspicabilia  Glrard,  U.  S.  Pac.  R.  R.  Surv.  Fish.;  OUnther,  iv,  245.) 

936.  D.Jacksoai(Agas8iz)  6ttnther.~i9ttr/-^A;  Croaker;  Black  Perch. 
Brownish,  tinged  with  green,  blue,  red,  or  yellowish;  sides  with  about 

10  faint  vertical  dusky  bars;  belly  usually  yellowish;  head  with  blue 
spots;  fins  dusky,  tinged  with  blue  or  red;  anal  in  males  sometimes 
red  with  a  black  patch,  and  the  ventrals  orange.  Colors  extremely 
variable,  the  pattern  of  color  not  definite.  Form  ovate,  rather  thick, 
the  outlines  convex.  Mouth  rather  small.  Dorsal  spines  low,  much 
lower  than  the  soft  rays;  caudal  peduncle  thickish,  the  fin  not  widely 
forked.  Scales  on  cheeks  in  4  series.  Head  3^;  depth  2.  D.  IX  or  X, 
20;  A.  Ill,  25;  Lat.  1. 58.  L.  1  foot.  Pacific  coast  of  the  United  States; 
the  most  abundant  of  the  larger  species  southward. 

(Embiotoca  jackaoni  Agassiz,  Amer.  Joum.  Sci.  Arts,  1853,  387,  and  1854,  366 :  Em- 
hiotoca jacksoni  Girard.  U.  S.  Pao.  R.  R.  Snrv.  Fish.  168;  Gflntber,  iv,  245:  Embiotoca 
caseidii  and  E,  webhi  Girard,  U.  S.  Pac.  R.  R.  Snrv.  Fish.  171,  173.) 

aa.  Candal  peduncle  slender,  the  fin  widely  forked.    (P^a»cro(fon  Girard.*) 
&.  Ventral  fins  blackish  at  tip. 

937.  D.  atrlpes  Jordan  &.  Gilbert. 

Light  olivaceous  above,  pearly  below ;  scales  above  the  axis  of  body 
each  with  an  orange  spot  at  base,  its  outer  margin  tinged  with  blue, 
these  forming  faint  reddish  streaks  along  the  rows  of  scales;  anal  with 
a  dusky  spot;  ventrals  broadly  tipped  with  blackish;  caudal  not  dark- 
edged.  Body  elongate,  tapering  into  a  long  and  slender  caudal  pedun- 
cle. Snout  rather  projecting.  Ilead  small.  Mouth  small,  the  maxil- 
lary not  extending  to  opposite  the  eye.  Teeth  few  and  small.  Eye  as 
long  as  snout,  3  J  in  head.  Cheeks  with  3  rows  of  scales.  Gillrakers 
longer  than  in  related  species,  and  pharyngeals  stronger,  with  the  teeth 
more  nearly  paved.  Highest  dorsal  spine  shorter  than  the  soft  rays. 
Pectorals  long,  reaching  tip  of  ventrals.  Caudal  lobes  equal.  Head 
3^;  depth  2^.  D.  X,  23;  A.  Ill,  29;  Lat.  1.  70.  L.  10  mches.  Mon- 
terey Bay;  locally  abundant. 

(Jordan  &  GUbert,  Proc.  U.  8.  Nat.  Mus.  1860,  320.) 
hh.  Ventral  fins  colorless. 

*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  153:  type  Phanerodon  furcatna  Grd. 
(4parepo^f  visible;  odoov,  tooth.)  C^ r^r\n]r> 
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938.  D.  tarcatmn  (Grd.)  Gfinther. 

Light  olivaceous^  silvery  below^  sometimes  yellowish;  scales  with 

bright  reflections,  but  no  red  markings ;  usually  a  round  dusky  si>ot 

on  the  anal;  ventrals  plain;  caudal  fin  edged  behind  with  dusky;  fins 

usually  yellowish  tinged.    Body  oblong- elliptical,  compressed,  tapering 

backward  into  the  long  and  slender  caudal  x>eduncle;  mouth  small; 

teeth  rather  large,  conical;   gill-rakers  very  short  and  slender;  last 

dorsal  spine  highest,  sometimes  higher  than  the  soft  rays,  the  fin 

higher  than  in  D.  atripes;  caudal  fin  strongly  forked,  the  upper  lobe 

usually  the  longer.    Head  3|;  depth  2J;  D.  X,  24;  A.  Ill,  32;  Lat  1. 

66.    L.  1  foot.    Coast  of  California;  extremely  abundant  from  Cape 

Mendocino  southward. 

.    {PhanerodonfumafM  Girard,  Proc.  Acad.  Nat.  Soi.  Phila.  1854, 163,  and  in  U.  S.  Pao. 
B.  R.  Snrv.  Fish.  184;  Gilnther,  iv,  247.) 

S1S.-RHA€0€HII4V§  Agassiz. 
(Agassiz,  Am.  Jonm.  Sci.  Arta  1854,  967:  type  Bhacoohilus  toxotes  Agassiz.) 

Body  ovate,  compressed,  tapering  abruptly  into  a  long  and  robust 
caudal  peduncle ;  mouth  comparatively  large,  the  lower  jaw  included ; 
lips  extremely  thick,  the  lower  without  frenum,  its  posterior  free  edge, 
coarsely  lobed;  teeth  few,  small,  conical,  in  one  series;  gill-rakers 
rather  long;  pharyngeals  normal;  scales  small;  dorsal  spines  low, 
posteriorly  subequal,  much  shorter  than  the  soft  rays ;  caudal  deeply 
forked;  anal  basis  elongate,  the  spines  small.  Yertebrse  14  +  22. 
The  genus  differs  from  Ditrema  chiefly  in  the  development  of  the  lips. 
{fidxoi;^  ragged;  z''^^^^:!  ^P-) 
989*  R.  toxotes  Agassiz.— JZ/lofi«. 

Olivaceous,  with  brassy  reflections  and  dusky  points ;  fins  plain ;  body 

ovate,  with  elevated  back  and  long,  thick  caudal  peduncle ;  head  deep, 

with  prominent  snout;  mouth  wide,  oblique;  maxillary  reaching  front 

of  orbit,  slipping  under  the  preorbital;    lips  extremely  large,  with 

uneven  surface ;  teeth  strong,  wide-set,  those  in  mandible  little  devel- 

oi)ed ;  eye  large.    Soft  dorsal  considerably  elevated,  much  higher  than 

spinous  portion;    pectorals  and  ventrals  long;   caudal  short,  deeply 

forked,  the  upper  lobe  the  longer.    Head  3f ;  depth  2|.    D.  X,  23;  A. 

Ill,  30;  Lat.  L  76.     L.  18  inches.    The  largest  and  least  handsome 

of  the  family,  and  the  one  of  most  value  a^  food.    Coast  of  Califomia; 

rather  common. 

(Agaesiz,  Am.  Joum.  Sci.  Arte,  1854,  367;  Giranl,  U.  S.  Pac.  B.  B.  Surv.  Fish.  188: 
Ditrema  toxotes  GUnther,  It,  247.) 
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S14.— DAHIALICHTHYS  Girard. 
(Girard,  Pioc.  Aoad.  Nat.  Sci.  Phila.  1855,  321 :  type  Damaliekthys  vaooa  Girard.) 

Body  ovate,  compressed,  with  long  caudal  peduncle.  Head  rather 
large.  Mouth  moderate,  the  lower  jaw  included.  Lips  full,  the  lower 
with  a  frenum.  Teeth  very  few,  short,  conical,  bluntish,  in  one  series. 
Gill-rakers  short  and  slender.  Lower  pharyngeal  very  I'^rge,  convex 
behind  in  outline,  with  the  lateral  horns  very  short  and  thick.  Anterior 
tooth-bearing  area  on  the  plane  of  the  bone;  posterior  area  inclined 
backward,  forming  a  steep  angle  with  the  anterior  part;  teeth  on  an- 
terior part  low,  truncate,  hexagonal,  tessellated ;  on  posterior  part  ovate, 
flattened,  imbricated,  and  turned  forward  so  that  the  posterior  side  forms 
the  grinding  edge.  Scales  rather  small.  Dorsal  spines  low,  muclf 
shorter  than  the  soft  rays.  Anal  fin  long,  with  small  spines.  Yertebree 
13  +  21.  Species  of  large  size,  plainly  colored,  externally  resembling 
Ditrenuij  but  singularly  distinguished  from  all  the  other  members  of 
the  family  by  the  peculiar  pharyngeals.  {Sd/iaX{^j  calf;  ixOot^j  fish ;  in 
allusion  to  its  viviparity.) 

940*  D*  argryrosonms  (Girard)  J.  &  Q.—White  Perch;  Porgee. 

Color  soiled  white,  with  silvery  lustre;  three  or  four  obscure  dusky 
bars,  most  distinct  in  the  young;  fins  nearly  plain,  dusky.  Form 
broadly  elliptical,  the  dorsal  curve  regular;  caudal  peduncle  rather 
slender.  Head  not  blunt ;  premaxillary  just  below  the  level  of  the 
pupil,  the  maxillary  scarcely  reaching  front  of  eye.  Lips  thickish,  evep. 
Cheeks  with  3  or  4  rows  of  scales.  Gill-rakers  not  J  so  long  as  the 
large  eye,  which  is  longer  than  snout.  Teeth  very  few,  short  and  blunt. 
Dorsal  spines  stoutish,  the  last  one  highest,  half  the  height  of  the  soft 
rays.  Caudal  deeply  forked,  the  upper  lobe  the  longer.  Pectoral  long. 
Head  3J;  depth  2^.  D.  X,  23;  A,  IIL  29;  Lat.  1.  63.  L.  15  inches. 
Pacific  coast  of  United  States,  north  to  Vancouver's  Island;  very  abun- 
dant northward. 

(Emhiotooa  argyrosoma  Grd.  Proc.  Acad.  «Nat.  Sci.  Pliila.  1855,  136,  and  in  U.  8.  Pac. 
R.  R.  Surv.  Fish.  180 :  Damalichthya  vaooa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855, 
321,  and  in  U.  S.  Pac.  R.  R.  Snrv.  Fish.  182:  Ditrema  vaoca  Giinther,  iv,  246.) 

Family  XCIV.— LABRID^. 

{Tli^  Wrasse-fishes.)  . 

Body  oblong  or  elongate,  covered  with  cycloid  scales;  lateral  line 
continuous  or  interrupted,  often  angularly  bent.     Mouth  moderate, 
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terminal;  premaxillaries  protractile;  maxillaries  without  supplemental 
bone,  slipping  under  the  membranaceous  edge  of  preorbital;  the  anterior 
teeth  in  the  jaws  usually  very  strong;  teeth  of  the  jaws  separate  or 
more  or  less  soldered  together,  sometimes  forming  a  continuous  plate; 
no  teeth  on  vomer  or  palatines;  lower  pharyngeals  completely  united 
into  one  bone,  without  median  suture.  Lips  thick,  longitudinally  pli- 
cate. Nostrils  round,  with  two  openings  on  each  side.  Dorsal  fin  con- 
tinuous, the  spinous  i>ortion  long ;  anal  similar  to  soft  dorsal,  usually 
with  two  or  three  spines.  Ventrals  thoracic,  I,  6.  Branchiostegals 
6-3.  PseudobranchisB  present.  Gills  3^ ;  the  slit  behind  the  last  arch 
small  or  obsolete;  the  gill-membranes  somewhat  connected,  often  joined 
to  the  narrow  isthmus.  Air-bladder  present.  No  pyloric  coeca.  Genera 
65,  species  450,  chiefly  of  the  tropical  seas.  Many  of  them  are  brilliantly 
colored,  and  some  are  valued  as  food-fish.  Most  of  them  feed  upon  mol- 
lusks,  the  dentition  being  adapted  for  crushing  shells.  The  group  has 
been  much  subdivided,  and  many  of  the  current  genera  are  distinguished 
by  characters  of  little  importance. 

(LdbridcB  Gtintber,  iv,  65-244.) 
a.  Teeth  in  jaws  distiuct;  pharyngeal  teeth  not  confluent;  anal  spines  3. 
5.  Dorsal  fin  with  15-20  spines;  teeth  all  conical;  no  posterior  canines;  lateral  line 
continuous.    ( Ldbrince, ) 
c  Preopercle  serrate;  cheeks  and  opercles  scaly;  teeth  in  a  band,  the  outer  en. 

larged Ctenolabrus,  315. 

00.  Preopercle  entire;  cheeks  scaly;  opercles  naked ;  teeth  in  about  two  series. 

Tautoga,  316. 
000.  Preopercle  entire ;  cheeks  and  opercles  scaly ;  teeth  in  a  single  series. 

Lachnol^mus,  317. 
hh.  Dorsal  fin  with  8-13  spines.    {Julidinof.) 
d.  Lateral  line  continuous. 
0.  Cheeks  and  opercles  scaly;  dorsal  spines  12;  posterior  canines  present. 

Harpe,  318. 
ee.  Cheeks  and  opercles  naked  or  very  nearly  so;  dorsal  spines  9. 

/.  Posterior  canines  weU  developed Platyglossus,  319. 

//.  Posterior  canines  obsolete Pseudojulis,  320. 

dd»  Lateral  line  interrupted ;  head  naked,  its  upper  edge  usually  trenchant. 

Xyrichthys,  321. 
aa.  Teeth  in  Jaws  confluent;  pharyngeal  teeth  pavement-like ;  anal  spines  2;  scales 
large.    {Soarina.) 
g.  Teeth  partly  separate,  the  anterior  distinct;  dorsal  spines  flexible. 

Caluodon,  322. 

gg.  Teeth  soldered  together,  forming  a  plate  like  the  jaw  of  Tetrodon; 

each  Jaw  divided  on  the  median  line ;  dorsal  spines  flexible ;  scales 

on  cheeks  in  two  or  more  rows Hkmistoma,  323. 
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S15r— CTEMOIiABRlJS  Cayier  &,  Yalenciennes. 

(Cuv.  et  Val.  Hist.  Nat.  Poiss.  xiii,  223,  1839:  type  Lahrtia  rupesiris  L.  of  Europe.) 

Body  obloog,  not  elevated,  comparatively  slender  and  compressed. 
Head  moderate,  more  or  less  i>ointed.  Teeth  in  the  jaws  in  several 
series,  the  outermost  very  strong;  the  teeth  unequal,  conical,  and 
pointed;  no  posterior  canines.  Cheeks  with  small  scales;  opercles 
with  large  ones.  Preopercle  with  the  vertical  limb  finely  serrated. 
Branchiostegals  5.  Gill-membranes  considerably  united,  free  from  the 
isthmus;  gill-rakers  short.  Scales  moderate,  35-50  in  the  lateral  line; 
lateral  line  continuous,  abruptly  bent  opposite  posterior  part  of  second 
dorsal.  Dorsal  long  and  low,  the  spinous  portion  much  longer  than  the 
soft,  of  16-18  low,  subequal,  rather  strong  spines;  soft  dorsal  slightly 
elevated ;  anal  flu  similar  to  soft  dorsal,  with  three  strong  graduated 
spines ;  caudal  truncate ;  pectorals  short,  the  ventrals  inserted  behind 
their  axils,  (xrsc:,  xrev^/r,  a  comb;  Labrus^  a  related  genus,  from  the 
Latin  lahrum^  lip.) 

a.  Interopercle  naked.    {Tauiogoldbms  Giinther.*) 

941.  €•  adspersu9  (Walb.)  Qoode.— Ctmner;   Chogset;  Blue  Perch, 

Brownish  blue,  with  more  or  less  of  a  brassy  lustre;  colors  variable; 
young  variegated  and  with  a  bla<;k  blotch  on  the  dorsal  fin.  Eye  mode- 
rate, broader  than  preorbital,  4 J  in  head.  Head  3 J  in  length;  depth  3. 
D.  XVIII,  10;  A.  Ill,  9;  Lat.  1.  45.  L.  12  inches.  Newfoundland  to 
Cape  Hatteras;  common  northward,  about  rocks. 

(Ltibnte  adepersus  Walbanm,  Artedi^  Pise.  1792,  254 :  Ctcnolabrus  hurgall  Gttnther,  iv^ 
90:  Ctenolabrua  oBruleue  Storer,  Hist.  Fish  Mass.  234.) 

S16.— TAITTOOA  MitchiU. 

Tautogs. 

(MitchiU,  Report  Fish  New  York,  1814,  23:  type  Ldbrus  tautoga  MitchiU  =:raii%a 
nigia  Mitchlll =£a^nM  oniUe  L.) 

Body  oblong,  not  elevated  nor  greatly  compressed.  Head  large, 
nearly  as  deep  as  long,  with  a  convex  profile.  Mouth  rather  small. 
Teeth  very  strong,  conical,  in  two  series;  the  outer  somewhat  incisor- 
like; the  two  anterior  teeth  in  each  jaw  strong;  the  posterior  teeth 
small,  without  canines.     Eye  small,  high  up.    Cheeks  with  small  scales. 

•GUnther,  Cat.  Fish.  Brit.  Mus.  iv,  90:  type  Lahrus  hurgall  Bloch  and  Schneider: 
[Tautoga;  Lahrue,'^ 
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Opercles  naked,  except  above.  Scales  on  body  rather  small,  in  about  CO 
transverse  series,  those  on  ventral  region  reduced  in  size.  Lateral  line 
continuous,  abruptly  decurved  opposite  the  end  of  the  soft  dorsal. 
Dorsal  fin  long,  low,  continuous,  the  spinous  part  much  the  longer, 
with  about  16  low,  strong,  subequal  spines,  each  with  a  small  cuta- 
neous appendage  at  tip;  soft  dorsal  higher  than  spinous;  anal  similar 
to  soft  dorsal,  with  three  stout,  graduated  spines;  pectorals  broad  and 
rather  short;  caudal  short,  truncate,  with  rounded  angles;  the  soft 
parts  of  the  vertical  fins  with  the  membranes  somewhat  scaly;  ventrals 
conspicuously  behind  pectorals.  Branchiostegals  5.  Gill-rakers  very 
short  and  feeble;  gill-membranes  somewhat  connected,  free  from  the 
isthmus.  A  single  species  known.  (A  latinization  of  the  vernacular 
name  ^^Tautog,^  which  is  of  Indian  origin.) 
949.  T.  onilis  (L.)  Gthr.— Jau^;  Black-fish,-  Oyster-fish. 

Blackish;  young  greenish,  with  about  three  pairs  of  irregular  chain- 
like bars,  the  sides  sometimes  reticulated;  chin  white.  Pectorals  short, 
rounded,  not  reaching  the  tips  of  the  short  ventrals.  Head  SJ  in  length ; 
depth  3.  D.  XVI,  10;  A.  Ill,  8;  Lat.  1.  60.  Maine  to  South  Carolina; 
a  common  food-fish. 

(Lahrus  onitis  Linn.  Syet.  Nat. ;  Gllntlier,  iv,  88 :  Tautoga  americana  Storer,  Hist, 
Fish.  Mass.  276.) 

817.— IiA€HlVOLJ5I!IUS  Cavier  <&  Valenciennes. 

Sog-fishes. 

(Cuv.  &  Val.  Hist.  Nat.  Poiss.  xiii,  274,  1839:  type  Lachnolcmus  aigula  C.  &  V.= 
Ldbrus  falcatus  L,.) 

Body  strongly  compressed,  the  back  sharp  and  elevated,  the  profile 
long  and  steep.  Snout  sharp.  Mouth  low,  horizontal,  the  jaws  narrow ; 
premaxillary  slipping  under  the  membranaceous  edge  of  the  very  broad 
preorbital,  which  is  twice  the  depth  of  the  eye.  Teeth  in  front  prom- 
inent, canine-like,  in  a  single  series;  no  posterior  canines.  Cheeks  and 
opercles  with  imbricate  scales.  Scales  of  moderate  size,  thin,  adherent. 
Lateral  line  complete.  Dorsal  with  fourteen  spines,  the  first  three 
strong,  falcate,  produced  in  long  streamers  in  the  adult,  the  mem- 
branes between  these  spines  very  low,  the  filamentous  tips  longer  than 
the  head;  other  spines  all  low,  gradually  shorter  to  the  eleventh;  sec- 
ond dorsal  and  anal  much  produced ;  caudal  lobes  falcate;  third  anal 
spine  strong ;  i)ectorals  and  ventrals  short.  One  species  known.  [^<iz^7 
velvety;  Xatfid^y  throat,  the  pharyngeal  bones  being  only  partly  provided 
with  teeth,  and  the  rest  of  their  surface  covered  with  a  velvety  mem-, 
brane.) 
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948*  li.  falcams  (L.)  C.  &  Y.^Eog-flsh;  Aigrette;  Capitaine. 

Chiefly  redj  a  jet  black  spot  osaaUy  present  at  base  of  soft  dorsal; 
ventrals  dusky;  cheeks  with  4  rows  of  scales.  Ventrals  reachiDg  be- 
yond tips  of  pectorals.  Head  3;  depth  2^;  scales  8-40-19;  vert.  12  + 
17.  L.  14  inches.  West  Indies,  north  to  Florida;  abundant.  An  ex- 
cellent food -fish;  varies  much  with  age. 

(LaJmts  falcatus  L.  Syst.  Nat.  i,  475:  Lachnolcmm  falcatuSy  aigula,  dux,  Buillus, 
oaninusj  and  psittaous  C.  &  V.  xiii,  277-291;  GUnther,  iv,  67  j  Goode,  Bull.  U.  8.  Nat. 
Hub.  y,  36,  1676.) 

S18.— HARPE  Lac^pMe. 

Lady-fishes. 

(Coisyphue  CuY,  &  VaL;  preoccupied:  I^odiocopHB  GUniheTi  PimelamHopon QiU,) 

(Lac^pMe,  Hist.  Nat.  Poiss,  iv,  426,  1802:  type  Harpe  ocaruleO'aureu8'Lwi.=Labru9 
rufns  L.) 

Boily  oblong,  moderately  compressed,  covered  with  firm  scales  of  vary- 
ing size,  25  to  60  in  the  course  of  the  lateral  line,  which  is  continuous. 
Head  rather  pointed  in  the  young,  becoming  very  deep  and  convex  in 
the  adult  from  the  development  of  the  adipose  tissue  on  the  top  of  the 
head.  Opercle,  subopercle,  interopercle,  and  cheeks  scaly,  preopercle 
naked ;  preopercle  minutely  serrulate  or  entire.  Jaws  each  with  four 
strong,  conical,  somewhat  compressed  canines  in  front,  the  lateral  teeth 
similar,  but  much  smaller,  coalescent  at  base  with  each  other,  and  with 
small  granular  teeth,  so  that  the  surface  of  the  jaws  is  bony;  upper 
jaw  with  strong  posterior  canines,  directed  forwards.  Dorsal  fin  with 
about  twelve  low  spines,  its  soft  portion  scaly  at  base  or  naked ;  anal 
-with  three  spines,  the  spines  rather  strong ;  lobes  of  soft  dorsal,  anal  and 
caudal  more  or  less  produced  in  the  adult;  ventrals  inserted  directly 
below  pectorals.  Gill-membranes  slightly  connected.  Coarse,  brightly- 
colored  fishes,  inhabiting  tropical  seas.  (c^/»-iy,  scythe;  in  allusion  to  the 
falcate  fins.) 

a.  Base  of  dorsal  scaly ;  scales  rather  large ;  vertical  fins  with  falcate  lohes.  (Harpe.) 
944.  H.  ruf  a  (L.)  QUI,— Lady-fish;  Doncella. 

Head  and  upper  half  of  body  anteriorly  rich  chestnut  brown;  re- 
mainder, including  lower  half  of  operculum,  bright  golden  yellow. 
Snout  x)ointed,  its  length  more  than  one-third  that  of  the  head.  Head 
longer  than  high.  Upper  lip  thick,  with  conspicuous  folds;  preoper- 
culum  denticulate.  Two  outer  ventral  rays  and  lobes  of  soft  dorsal, 
anal  and  caudal  much  produced ;  the  long  rays  of  the  dorsal  and  anal 
extending  to  the  middle  of  the  median  caudal  rays,  the  outer  caudal 
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rays  twice  as  loDg  as  the  median.    {Ooode.)    D.  XII,  lOj  A.  ITT,  11} 
scales  5-32-13.    West  Indies,  north  to  Florida  Keys. 

{Ldbrus  rufus  L.  Syst.  Nat.  i,  284:  Cossyphus  rufus  Gtinther,  iv,  108;  Gill,  Proc. 
Acad.  Nat.  Sci.  Phila.  1863, 222;  Qoode,  Bull.  U.  8.  Nab.  Mus.  v,  37:  Coasyphus  bodianua 
Cuv.  &  VaL  xii,  103:  Bodianua  rufus  Poey,  Rep.  Fis.  Nat.  Cuba,  ii,  331.) 

oa.  Base  of  dorsal  not  scaly;  scales  rather  small;  vertical  fins  little  produced.  (Pime' 
lometapon*  Gill.) 

945.  H.  palGhra  (Ayres)  J.  &  Q.^Bed-ftsh;  Fat-head, 

Males  with  the  head,  dorsal,  anal,  and  candal  fins,  and  the  posterior 
part  of  the  body,  as  far  as  the  vent,  purplish  black;  middle  part  of  the 
body,  pectoral  fin,  middle  of  caudal,  and  i)osterior  edge  of  dorsal  red, 
varying  in  tint  from  clear  crimson  to  blackish,  with  coppery  or  purplish 
lustre;  region  about  shoulder-girdle  reddest;  lower  jaw  in  both  sexes 
abruptly  and  entirely  white;  females  dusky  rose-colored,  with  the  black 
areas  ill  defined  or  obsolete.  Forehead  in  the  adult  with  a  very  prom- 
inent fatty  hump.  Oill-rakers  short,  thickish.  Caudal  fin  truncate,  the 
lobes  in  the  adult  produced  and  pointed.  Scales  on  breast  small;  pre- 
opercle  serrulate  in  young.  Head  3J ;  depth  3.  D.  XII,  10 ;  A.  Ill, 
12 ;  Lat.  1.  62.  L.  30  inches.  Coast  of  California,  from  Point  Con- 
cepcion  southwards ;  very  abundant.  Dried  in  immense  numbers  by 
the  Chinese. 

(Labrus  pulcher  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  3,  1854 :  Semicossyphua  pulcher 
GUnther,  iv,  99;  Pimelometopon  pulcher  Gill,  Proc.  Acad.  Nat.  ScL  Phila.  1864, 59.) 

819.— PliATTOLOSSUS  Bleeker. 
Doncellas. 

(Halichcerea  RuppeU,  preoccupied:  ChcerqjuUa  GiU.) 
(Klein;  Bleeker,  Proc.  Zool.  Soc.  Lond.  1861,  411:  type  JuUs  annularis  C.  &  V.) 

Body  oblong,  compressed,  not  elevated,  covered  with  large  scales, 
there  being  25-r30  in  the  Qourse  of  the  lateral  line,  which  is  not  intw- 
rupted,  but  abruptly  bent  posteriorly.  Scales  on  breast  rather  smaller. 
Head  naked,  compressed,  conic.  Preopercle  entire.  Teeth  large,  each 
jaw  with  two  to  four  canines  in  front,  none  of  them  bent  backwards;  a 
posterior  canine  tooth  directed  forwards  on  each  sidc^  of  the  upper  jaw. 
Dorsal  spines  nine;  anal  spines  three,  graduated;  ventrals  inserted 
under  axil  of  pectoral.  Gill-rakers  short  and  feeble ;  gill-membranes 
slightly  joined  to  a  narrow  isthmus.  Species  numerous,  brilliantly  col- 
ored, abounding  in  kelp  in  the  tropical  seas.  (irAaro^,  broad ;  yXmcffOy 
tongue;  an  old  name  without  evident  application.) 

*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  58:  type  Labrus  pulcher  Ayres.  {niMeXoi, 
fat;  jLteroTtov,  forehead.) 
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046.  P.  radiafas  (L.)  J.  <&  Q.— Blue-fish;  Doncella. 

Adult  brilliant  azure-blue,  each  scale  edged  with  bright  pearly  green; 
a  longitudinal  blue  band  on  anal;  margin  of  dorsal  light  bine;  young 
{^'cyanosUgma^)  brownish,  a  light-blue  spot  on  the  base  of  each  scale; 
head  with  spots  and  stripes  of  bright  blue;  dorsal  with  4  lines  of  stripes 
and  blotches  and  a  broad  edge  of  blue;  caudal  with  a  broad  white  mar- 
gin, the  outer  rays  blue,  the  base  of  the  fin  spotted  with  blue;  anal  with 
border  and  two  longitudinal  stripes  of  blue,  besides  a  blue  spot  at  the 
base  of  each  ray ;  pectoral  with  first  5  rays  and  a  transverse  line  blue. 
Head  4 ;  depth  3.  D.  IX,  11;  A.  Ill,  12;  scales  2-28-10.  L.  16  inches. 
West  Indies,  north  to  Key  West. 

{Spams  radiatua  Linnaeus,  Syst.  Nat.  xii,  472,  1766:  Julis  cyanosHgma^  pr'mdpiSj  and 
patatus  Ciiv.  &  Val.  xiii,  391-398 :  Platyglosaus  cyanosHgma  GUuther,  iv,  161 :  Platy- 
glosaus  principis  GUuther,  iv,  164:  ChcercjtiUs  radiatus  Goode,  Bull.  U.  8.  Nat.  Mus.  v, 
35.) 

94 Y.  P.  srandlsaaamis  (GiU)  J.  <&  G. 

Color,  in  spirits,  dark  chestnut  or  brownish  red ;  a  very  dark  vertical 
spot  bordered  by  steel-blue,  behind  the  opercle;  anal  fin  faintly  barred; 
caudal  marbled,  and  with  a  marginal  dark  band.  Body  rather  short 
and  stout.  Profile  slightly  convex.  Maxillary  nearly  reaching  front  of 
orbit.  Dorsal  spines  short,  rather  stiff.  Caudal  fin  subtruncated.  Head 
3 J ;  depth  3 J.  D.  IX,  11;  A.  Ill,  12;  Lat.  1.  27.  Beaufort,  K  C. 
(Ch€Brcjulia  grandiaquamia  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  206.) 

94§.  P.  humcralis  (Poey)  Gthr 

A  black  spot,  edged  with  pearl  color  posteriorly,  on  the  extremity  of 

the  operculum;  a  brown  band  from  the  snout  through  the  eye  and  the 

opercular  spot  across  the  bend  of  the  lateral  line  to  the  base  of  the 

caudal;  a  second  from  below  the  axil  along  the  side  of  the  belly;  a 

bluish  streak,  edged  with  darker,  from  the  eye  obliquely  upward  and 

backward,  meeting  its  fellow  on  the  nape;  base  of  pectoral  whitish, 

without  black  spot ;  caudal  truncate,  with  blue  angles.    A  black  band 

along  the  middle  of  the  dorsal  fin  is  described  by  Dr.  Gunther,  but  is 

wanting  in  the  specimens  seen  by  ns.    Head  3 J ;  depth  3f.    D.  IX,  11; 

A.  Ill,  11 ;  scales  2-29-10.    Coast  of  Cuba,  north  to  Florida. 

{Julia  humeralia  Poey,  Mem.  Cuba,  ii,  212, 1858;  Gttnther,  iv,  165:  Chcsrojulia  humeralia 
Goode  &  Beau,  Proc.  U.  8.  Nat.  Mus.  1879,  338.) 

949.  P.  semieincins  (Ayres)  Giinihor.'-Kelp-fiah. 

Dark  greenish  brown,  with  bright  reflections;  head  bronze- green 
above;  three  or  four  narrow,  horizontal,  wavy  blue  bands  below  the 
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eye,  alternating  with  bronze.    Just  above  middle  of  body,  close  behind 

the  pectorals,  in  the  males,  is  a  deep  indigo-blue  cross  band,  which 

nearly  meets  its  fellow  under  the  belly.     Pectorals  yellow,  upper  edge 

of  axil  black 5  ventrals  cream-color,  each  reaching  beyond  the  posterior 

edge  of  the  blue  cross-band  5  other  fins  with  horizontal,  wavy,  reddish 

streaks;  female  without  blue  band,  but  with  irregular  ink-like  spots  on 

numerous  scales  on  the  back  and  tail.     Body  oblong,  compressed,  rather 

elevated  at  the  nape.     Lips  thick,  the  lower  with  a  firenum.     Teeth  in 

about  two  series;  three  or  four  of  the  anterior  in  each  jaw,  canine-like. 

Eye  small.    Dorsal  spines  slender,  low,  and  flexible.    Scales  on  breast 

small.     Head  3} ;  depth  3 J.     D  IX,  12;  A.  UI,  12;  Lat.  1. 28.    Pacific 

coast,  north  to  Point  Concepcion,  not  rare  southward. 

{Julis  semicinotus  Ayres,  Proc.  Cai.  Acad.  Nat.  Sci.  1859,  32;  Gtinther,  iv,  161;  Stein- 
dachner,  Ichthyol.  Beitrage,  v,  151,  1876.) 

890.— PSElJDOJUIilS  Bleeker. 
Seiioritas. 
(Bleeker,  Proo.  Zool.  Soc.  London,  1861,  412:  type  Julia  girardi  Bleeker.) 

This  genus  differs  from  Platyglossus  only  in  the  lack  of  development 
of  the  posterior  canines,  which  are  either  wanting  altogether  or  reduced 
to  a  slight  rudiment.    (^eD<$tf?,  false;  touXot:,  Julis,  an  allied  genus.) 
a.  Dorsal  spines  very  slender  and  flexible.    (Oxj/julis*  Gill. ) 

950.  P*  niode^tas  (Grd.)  Gi^hT.—Senorita;  Pesoe  Bey. 

Olive-brown,  the  scales  each  with  orange-brown  in  the  centre;  cream- 
color  below;  sides  of  head  with  alternating  horizontal  streaks  of  bluish 
and  brown;  a  dark  blue  spot  at  base  of  pectoral  above;  membrane  of 
bajse  of  spinous  dorsal  largely  indigo-blue;  a  large  inky  blotch  at  base 
of  caudal,  covering  one-third  the  fin;  fins  otherwi;3e  light  brown.  Body 
elongate,  the  back  not  elevated,  the  head  slender  and  sharp.  A  smill 
posterior  canine  sometimes  present  on  one  side,  usually  entirely  wanting. 
Fins  low;  ventrals  short;  caudal  truncate;  spines  weak  and  slender; 
pectorals  reaching  beyond  tips  of  ventrals.  Head  4;  depth  4 J.  D. 
IX,  13;  A.  Ill,  13;  Lat.  1.  28.  L.  7  inches.  Pacific  coast;  abundant 
southward.    A  graceful  little  fish. 

(Juli8  modestM  Girard,  U.  S.  Pac.  E.  R.  Snrv.  Fish.  1858, 163;  Glinther,  It,  168:  Oay- 
julis  modestu»  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  142.) 

*GUl,  Proc.  Acad.  Nat.  Sci,  Phila.  1862,  142:  type  Julis  modestua  Ayres. 
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891«— XTBICHTHTS  Cavier  Sl  Yalencieimes. 

Razor-ftshes. 

(Cuv.  &  Val.  Hist.  Nat.  Poles,  xiv,  33,  1839:  type  Coryphcena  novacuJa  L.) 

Body  oblong,  compressed,  deepest  behind  the  occiput,  thence  tapering 
backward.  Head  very  short  and  deepj  the  profile  almost  vertical  j  the 
upper  and  anterior  outlines  compressed  to  an  edge,  at  least  in  typical 
species.  Preorbital  very  deep.  Eyes  high,  near  the  top  of  the  head. 
Mouth  small,  low.  No  posterior  canines.  Cheeks  and  opercles  naked, 
or  with  only  a  few  very  small  scales  below  the  eye.  Scales  large,  with 
membranaceous  edges;  less  than  thirty  in  a  longitudinal  series;  lateral 
line  interrupted  behind,  commencing  again  lower  down  on  the  caudal 
peduncle.  Dorsal  fin  continuous,  with  nine  spines.  Colors  brilliant. 
Tropical  seas.    {Sopovj  razor;  ix^tx;^  fish.) 

951.  X.  ▼ennicnlatas  Poey. 

Head  greenish,  tinged  with  orange  on  the  side;  seven  or  eight  blue 
stripes  along  the  cheeks;  three  on  the  opercles;  body  brownish,  paler 
below;  each  scale  with  a  blue  vertical  band  and  sometimes  some  blue 
spots;  toward  the  end  of  the  pectoral  is  a  broad  violet  band  on  the 
sides;  dorsal  and  anal  carmine-red  with  blue  vertical  lines,  paler  on  the 
front  of  the  dorsal;  caudal  blue,  with  vermilion  bands;  pectorals  white; 
ventrals  rosy.  Head  very  short,  deeper  than  long,  the  front  compressed, 
sharp,  almost  vertical.  Preorbital  very  deep,  it«  depth  half  the  length 
of  the  head.  Eye  small,  placed  very  high,  its  distance  from  the  profile 
scarcely  greater  than  its  diameter;  four  small  scales  below  the  eye. 
Two  canines  in  front  of  each  jaw.  Dorsal  spines  low,  flexible ;  ven- 
trals rather  long;  pectorals  short.  Head  4;  depth  3}.  D.  IX,  12;  A. 
Ill,  11;  scales  2-27-8.  West  Indies,  north  to  Key  West,  Fla.;  very 
similar  to  the  Euroi)ean  X.  novacula  (L.)  Cuv.  &  Val.,  if  not  identical 
with  it. 

(Poey  Memorias  Caba,  ii,  215,  1858.) 

959.  X.  lineatas  Cuv.  &  YaL^Bazor-fiah. 

Eose-red;  a  large  oblong  blotch  on  each  side  of  the  belly,  below  the 
pectorals;  narrow  lines  descend  from  these  blotches,  meeting  on  the 
belly.  The  two  anterior  dorsal  spines  flexible,  not  produced.  Outer 
ventral  ray  prolonged,  not  reaching  vent.  D.  IX,  12;  A.  Ill,  12;  Lat. 
1.  26.    (CHlnther.)    West  Indies;  occasional  on  our  Southern  coasts. 

(Cuvier  &,  Valenciennes,  xiv,  50,  1839:  Novaoula  lineata  GUnther,  iv,  171.) 
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899.-CALIiIODON  Gronow. 

(Gronow;  Blocli  &  Schneider,  Syst.  Ichth.  1801,  312:  type  Calliodan  Hneatus  Bloch  St 
Schneider.) 

Body  moderately  elongate,  compressed,  covered  with  large  scales. 

Lateral  line  complete,  its  branching  tabes  covering  the  surface  of  its 

scales.    Teeth  at  base  coalescent  with  the  bony  jaw,  the  tips  free;  no 

median  division  in  either  jaw;  npiier  jaw  with  canine-like  teeth  in  front; 

posterior  canines  present;  lower  pharyngeal  bone  large,  broader  than 

long;  the  teeth  coalescing,  forming  a  pavement.    One  row  of  large 

scales  on  the  cheek.    Dorsal  spines  flexible.    D.  IX,  9  or  10;  A.  11,8; 

scales  about  2-24-6.    Tropical  seas.    {xaXo^j  beautiful;  d5a*v,  tooth.) 

958.  C.  astas  Cnv.  &  Val. 

Eeddish  in  spirits,  nearly  plain,  a  black  spot  behind  the  first  dorsal 
spine.  Body  moderately  elongated,  compressed.  Head  rather  pointed. 
Upper  jaw  with  6  canines  in  front,  free  at  their  tips,  coalescent  below; 
no  smaller  teeth  behind  these;  posterior  canine  well  developed,  directed 
outward  and  partly  backward;  between  the  anterior  and  posterior 
canines  a  series  of  small  teeth  behind  the  sharp  edge  of  the  bone. 
Lower  jaw  with  a  series  of  close-set,  even,  bluntish  teeth,  coalescing 
below;  upper  lip  double  for  its  whole  length,  covering  all  of  the  upper 
jaw  except  the  tips  of  the  teeth.  Opercles  witli  two  rows  of  scales, 
larger  than  those  on  the  cheeks.  Dorsal  spines  moderately  high,  very 
slender;  pectoral  short,  rounded;  caudal  truncate.  D.  IX,  9;  A. II,  8; 
scales  lJ-24-6.  West  Indies,  occasional  northward.  This  description 
taken  from  a  specimen  obtained  at  Charleston  by  Mr.  E.  E.  Earll. 

(Cnv.  &  Val.  xiv,  283,  1839;  GUuther,  iv,  214.) 

898.~Hi:il[ISTO]fIA  Swainson. 
Parrot-JUtJies. 
Paeudoscarus  Bleeker. 
(Swainson,  Class'n.  Anim.  ii,  1839,  22C:  type  Scaruspepo  Bennett.) 

Body  oblong,  more  or  less  compressed,  covered  with  very  large  scales. 
Lateral  line  continuous.  Lower  jaw  included;  teeth  in  each  jaw  sol- 
dered together,  forming  a  continuous  plate,  divided  by  a  median  suture 
as  in  Tetrodon;  the  separate  teeth  traceable  by  serrations  on  the  edge 
and  by  reticulated  markings  on  the  anterior  surface;  none  of  them 
exserted ;  posterior  canines  small  or  wanting ;  lower  pharyngeal  very 
large,  longer  than  broad,  the  teeth  paved.  Scales  on  the  cheek  in 
more  than  one  series.    Dorsal  spines  flexible;  dorsal  IX,  10,  or  X,  9; 
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anal  II,  8,  or  9.  About  24  scales  in  the  lateral  line.  Tropical  seas. 
Large  fishes  of  the  tropical  seas,  brilliantly  colored,  little  valued  as  food. 
Many  species  occur  in  the  West  Indies,  any  of  which  may  be  found  about 
the  Florida  Keys,  The  closely  related  genus  Scarus  Forsk&l,  distin- 
guished chiefly  by  the  stiif  spines  of  the  dorsal  flu,  occurs  in  the  same 
waters,  and  several  of  its  species  may  be  looked  for  on  our  coast.  (?]/i(, 
half;  <rro/ia,  mouth  5  the  jaws  divided.) 

054.  H.  mmcamaia  (Cuv.  <&  Yal.)  J.  <&  G. 

Brownish,  the  jaws  and  naked  parts  of  the  head  green;  flus  dark,  the 
margin  of  the  dorsal,  anal,  and  ventrals  green.  Upper  lip  thick,  cov- 
ering more  than  half  of  the  plate  of  the  jaw;  lower  lip  full;  no  poste- 
rior canine  teeth.  A  single  scale  on  the  lower  limb  of  the  preopercle, 
besides  the  two  series  of  scales  on  the  cheek ;  opercle  with  two  rows  of 
scales ;  top  of  head  scaled  forwards  to  the  eyes.  Eye  small,  about  mid- 
way in  head.  Dorsal  fin  not  emarginate;  anal  spines  long  and  flexible; 
caudal  shortish,  double  truncate;  pectorals  short.  Lateral  line  ab- 
ruptly decurved  posteriorly.  Head  3;  depth  3.  D.  X,  9;  A.  II,  9; 
Lat.  1.  23.    West  Indies,  north  to  Key  West,  Fla. 

(Soaru8  guacamaia  Cuv.  &  Val.  xiv,  178,  1839:  Paeudoscams  guacamaia  Gilnther,  iv, 
233.) 

Family  XCV.— CICHLIDJE. 

{TJie  Cichlids.) 

Fresh-water  Labroids.  Body  elevated,  oblong  or  elongate,  covered 
with  moderate-sized  scales,  which  are  usually  ctenoid.  Lateral  line  in- 
terrupted, usually  ceasing  opposite  the  posterior  part  of  the  dorsal,  and 
then  recommencing  lower  down  on  the  caudal  peduncle.  Mouth  vary- 
ing in  size,  terminal,  the  jaws  with  rather  small  teeth,  which  are  usually 
conical,  but  sometimes  lobate  or  incisor  like;  no  teeth  on  vomer  or  pal- 
atines. Nostril  single  on  each  side.  Premaxillaries  freely  protractile; 
maxillary  slipping  under  the  broad  preorbital.  Gill-rakers  vr.rious ;  gill- 
membranes  often  connected.  Dorsal  fin  single,  with  the  spinous  por- 
tion well  developed,  usually  rather  longer  than  the  soft  portion;  anal 
fin  with  3  or  more  spines,  the  soft  part  similar  to  the  soft  dorsal; 
ventral  fins  thoracic,  I,  5.  Lower  pharyngeal  bones  united  into  a 
triangular  piece,  with  a  median  suture.  Branchiostegals  5  or  6;  no 
pseudobranchisB.  Gills  4;  a  slit  behind  the  fourth.  Air-bladder  pres- 
ent. A  large  family  of  fresh-water  fishes  of  moderate  or  small  size, 
representing,  as  to  form,  size,  appearance,  and  habits,  and  even  as  to 
manv  details  of  structure,  in  the  waters  of  South  America,  the  Cen- 
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trarchidce  of  the  United  States.  Genera  about  25;  species  about  120, 
inhabiting  the  rivers  of  Africa  and  tropical  America,  the  genus  Heros 
extending  into  the  limits  of  the  United  States.  Those  with  lobate 
teeth  are  herbivorous,  the  rest  carnivorous. 

{Chr<mide9  GUnther,  iv,  264-316.) 

*  Spinous  part  of  dorsal  longer  than  the  soft;  glll-rakers  short  and  thick;  teeth  con- 
ical? body  ovate  or  oblong,  covered  witb  ctenoid  scales;  anal  spines  5  or 
more;  mouth  rather  smaU Heros,  327. 

S94.— HEB08  Heckel. 

{Berkkt\y9  Baird  &,  Girard. ) 

(Heckel,  Brazil,  Fluss-fische,  Ann.  Wien. Mns.  11,362,1840:  type £r(ero««er«rii« Heckel.) 
Body  oblong,  compressed,  somewhat  elevated,  the  form  Centrarchoid. 
Head  rather  large,  scaly  on  the  cheeks  and  opercles;  preopercle  entire. 
Mouth  rather  small,  terminal,  low,  the  jaws  equal;  maxillary  small ; 
preorbital  deep;  jaws  with  a  single  series  of  rather  stout  conical  teeth, 
behind  which,  in  front,  is  a  narrow  band  of  villiform  teeth.  Gill-mem- 
branes slightly  connected,  free  from  the  isthmus;  gill  rakers  short  and 
thick.  Scales  rather  large,  ctenoid;  the  lateral  line  interrupted  and 
beginning  again  below,  as  usual  in  this  family.  Dorsal  fin  continuous, 
the  spinous  part  much  longer  than  the  soft  part,  of  about  17  rather  low 
but  strong  spines;  soft  rays  much  higher  than  spines;  anal  fin  similar 
to  soft  dorsal  but  shorter,  its  spinous  part  also  longer  than  the  soft,  of 
about  6  spines;  caudal  fin  subtruncate,  with  rounded  angles.  Species 
very  numerous  in  Central  and  South  America.  (?>«>?,  hero;  the  appli- 
cation not  evident.) 

9M*  H.  cyanofnitfatas  (B.  &,  G.)  Gthr. 

Brownish,  body  and  soft  parts  of  vertical  fins  everywhere  with  small 

blue  spots ;  sometimes  a  black  spot  on  middle  of  spinous  dorsal,  with 

another  one  below  it  on  the  back ;  a  black  blotch  at  base  of  caudaL 

Body  oval,  moderately  compressed ;  profile  gently  curved ;  interorbital 

region  slightly  depressed;  eyes  small,  situated  rather  backward  and 

high  up ;  mouth  small,  maxillary  not  reaching  orbit ;  six  rows  of  scales 

on  cheek ;  fins  high.    Head  ^ ;  depth  2\.    D.  XVII,  10 ;  A.  VI,  8.    Lat.  1. 

25.    Kivers  of  Texas  and  Mexico. 

{EericUhyB  cyanoguHatus  B.  &  G.  Proo.  Acad.  Nat.  Sci.  Phila.  vii,  25, 1854 :  GUnther, 
iv,  290.) 
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Family  XCVL— POMACENTRID^. 

{The  FomacentroidH.) 

Labroid  fishes  with  the  body  short,  deep,  compressed,  covered  with 
ctenoid  scales;  latei*al  line  wanting  posteriorly;  mouth  moderate,  usu- 
ally with  rather  strong  teeth;  vomer  and  palatines  toothless;  nostril 
single  on  each  side,*  nearly  round ;  preopercle  with  its  posterior  edge 
largely  free;  dorsal  fin  single,  with  the  spinous  portion  longer  than  the 
soft,  which  is  similar  to  the  soft  anal;  anal  spines  2;  ventral  fins  tho- 
racic, I,  5,  the  anterior  rays  longei;t.  Lower  pharyngeals  fully  united; 
branchiostegals  5-7;  gills  3J;  slit  behind  the  last  gill  very  small  or  ob- 
solete; no  labyrinthiform  appendage ;  air-bladder  and  pseudobranchise 
present;  gill-membranes  firee  from  the  isthmus.    Vertebrae  12  +  14. 

Fishes  of  the  tropical  seas,  simUar  in  mode  of  life  to  the  Chcetodontidce, 
feeding  on  small  marine  animals  and  plants  in  the  coral  reefs.  Genera 
10 ;  species  about  160. 

(Pomacentrtdw  GUnther,  iv,  2-64.) 

a.  Teeth  incisor-like,  fixed,  in  one  series Pomacentrus,  3*25. 

aa.  Teeth  couical,  in  !2I  or  more  series ' Chromis,  326. 

S95.— POIXIACENTRVS  Lac^pMe. 
Defnoiselles. 
(Glyphidodon  Lac.:  Hypsypops^  Pomataprion^  Vi,u(i  Euschisiodus  GiU.) 
(Lac^pMe,  Hist.  Nat.  Poiss.  iv,  50d,  1802:  type  Cha;todon  pavo  Bloch.) 

Body  ovate,  deep  and  compressed ;  the  profile  steep.  Head  moderate, 
nearly  as  deep  as  long,  almost  everywhere  scaly.  Mouth  quite  small 
terminal ;  the  jaws  equal;  both  jaws  armed  with  a  single  series  of  com 
pressed  teeth,  notched  or  not,  immovable.  Gill-rakers  loog;  preop 
ercle  entire,  or  more  or  less  serrate;  preorbital  serrate  or  entire. 
Scales  large,  strongly  ctenoid,  the  lateral  line  running  parallel  with 
the  back  to  near  the  end  of  the  dorsal  fin,  at  which  point  it  ceases. 
Dorsal  fin  continuous,  with  12  or  13  low  stout  spines;  the  soft  part 
more  or  less  elevated,  its  last  rays  gradually  shortened ;  anal  fin  sim- 
ilar to  soft  dorsal,  with  two  spines,  of  which  the  second  is  much  the 
larger;  dorsal  spines  with  a  sheath  of  large  scales,  the  membr.mes  of 
both  dorsal  and  anal  covered  high  up  with  small  scales;  caudal  fin 

''As  in  the  CichlidcB.    AU  other  Acanihopteri  have  two  nasil  openings  on  each  side. 
Bull.  Nat.  Mus.  No.  16 39 
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deeply  forked.  ,  Branch iostegals  5  or  6.    Species  numerous  in  the  trop- 
ical seas.    (-a)/xa,  operculum;  xvjrpov^  spine.) 

a.  Preopercle  serrate,  at  least  in  the  adult.     {Pomacentrua.) 

956.  P.  leacostsctns  Miiller  &  Troschel. 

Dark  brownish  above,  yellowish  green  on  the  sides  and  belly,  yellow 

on  the  tail  and  caudal  fin ;  numerous  roundish  bluish- white  spots  on  the 

head,  back,  and  soft  portions  of  the  dorsal  and  anal  fins,  the  dots  being 

less  numerous  on  the  sides;  sometimes  nearly  uniform  brown,  almost 

unspotted ;  no  spot  on  the  back  of  the  tail  ;*  a  white  dot  on  the  base  of 

the  last  anal  rays ;  young  with  an  ocellated  dorsal  spot  and  convergent 

blue  bands  on  the  snout ;  upper  profile  of  head  arched ;  suborbital  ring 

minutely  denticulate  posteriorly;  preopercle  serrulate;  lower  limb  of 

preopercle  scaly;  upper  and  lower  teeth  nearly  equally  broad,  entire; 

caudal  forked,  the  lobes  rather  pointed.     Depth  2f  in  total.     D.  XII, 

15;  A.  II,  13;  scales  3-28-9.    {GUnther.)    West  Indies,  north  to  West 

Florida. 

(Muller  &  Troschel,  Schomburgk's  Barbad.  674  j  GUnther,  iv,  31 ;  Goode  &  Bean, 
Proc.  U.  S.  Nat.  Mus.  1879,  338.) 

aa.  Preopercle  entire. 

h.  Teeth  entire.    {Hypsypops*  Gill.) 

'.95*7.  P.  rubicundas  (Grd.)  J.  &  G, —Garibaldi, 

Uniform  deep  scarlet,  unmarked ;  edges  of  fins  dusky.  Body  short 
and  deep,  elevated,  compressed,  constricted  behind  the  dorsal  and  anal, 
the  caudal  peduncle  short  and  deep ;  head  higher  than  long,  the  preor- 
Ibital  uid  suborbital  regions  being  unusually  deep ;  preopercle  entire ; 
-cheeks,  opercles,  and  top  of  head  scaly;  mouth  small;  lips  thick;  teeth 
-compressed,  narrow,  blunt  and  entire,  in  a  single  row,  dark  at  tips ; 
gill-rakers  short  and  flexible;  preorbital  anteriorly  as  wide  as  the  eye; 
cheeks  with  5  or  6  rows  of  rather  small  scales,  opercles  with  several 
rows  of  larger  ones;  lips  thick,  the  lower  without  frenum;  soft  fins 
rather  high;  pectorals  reaching  nearly  to  vent.  Head  3J^ ;  depth  IJ.  D. 
XII,  16;  A.  II,  15;  scales  5-30-13;  Lat.  1.  on  21  scales.  L.  12  inches. 
Coast  of  California,  south  of  Point  Concepcion;  abundant  about  rocky 
islands. 

{GJyphisodon  rubicundus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  148:  Parma  rubi- 
<;Hnfla  Giiuther,  iv,  58:  Hypsypops  rubicund*  8  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18(53, 
218.) 
bb.  Teeth  emarginate.    (Glyphidodon \  Lac^pMe.) 

*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 165:  type  Glyphiaodon  rubicundus  Grd.  {viffif 
high;  V7CO,  below;  cbipy  eye;  in  allusion  to  the  high  suborbital  region.) 

i  Glyphiaodon  Lac^pMe,  Hist.  Nat.  Poise,  iv,  542,  1802:  type  Glyphisodon  moucharra 
Jjiic,  =  C1miodon  saxaiilis  Bloch.    {y\v(pl?y  notch;  66d)v,  tooth.) 
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05§.  P.  concolor  (Gill)  J.  <&  G. 

Dark  olive,  with  6  or  6  vague,  dark  cross-bands;  pectoral  with  a 
tapering,  black  transverse  line  at  base.  Interorbital  space  convex, 
wider  than  orbit;  breadth  of  infraorbital  ring  two-thirds  the  greatest 
breadth  of  the  preorbit^il.  Teeth  rather  broad,  deeply  notched.  Depth 
IJ.  D.  XII,  12;  A.  II,  9;  scales  3-25-10.  {Gilnther.)  Both  coasts  of 
Central  America,  north  to  Florida  Keys. 

(Eu8chistodu8  concolor  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  145:  Gljfphidodon  ca.i- 
colar  GUutlior,  iv,  37 :  Glyphidodon  concolor  Goodo  &  Bean,  Proc.  U.  S.  Nat.  Miis.  187'J, 
338.) 

959*.  P.  saxatilis  (Linn.)  J.  &  G. — Cow-pilot;  Mojarra, 

Greenish  olive;  head  and  fins  dark;  body  with  5  or  6  black  cross- 
bands,  which  are  rather  narrower  than  the  interspaces;  the  first  from 
the  origin  of  the  dorsal  to  the  pectoral  fin,  the  second  downwards  from 
fourth  and  fifth  dorsal  spines,  the  third  from  the  ninth  and  tenth  dorsal 
spines  toward  the  vent,  the  fourth  from  end  of  spinous  dorsal  to  middle 
of  anal,  the  fifth  below  the  end  of  the  soft  dorsal  and  continued  on  the 
posterior  rays  of  dorsal  and  anal;  a  faint  sixth  bar  at  base  of  caudal. 
Soft  dorsal  and  an.il  fins  produced,  the  fourth  and  fifth  rays  of  dorsal, 
and  the  fifth  and  sixth  of  anal,  longest.  Eye  rather  large,  about  as 
long  as  snout.  Head  rather  short,  3^  in  length ;  depth  1|.  D.  XIII, 
14 ;  A.  IT,  13 ;  Lat.  1.  27 ;  pores  on  21  scales.  Tropical  seas  of  Amer- 
ica ;  occasional  on  our  South  Atlantic  coast. 

(ChcBtodon  saxatilis  Linn.  Syst.  Nat.:  Glyphidodon  saxatilis  GHutlier,  iv,  35:  Glyphi- 
dodon saxatilis  Goode,  Bull.  U.  S.  Nat.  Mus.  v,  38.) 

89«.— CHRO.niS  Cuvior. 

( HelicLstes  Cnv.  &  Val. :   Furcaria  Poey :  Ayresia  Cooper. 

(Cuvier,  Mdmoires  dn  Mus.  d'Hist.  Nat.  1815 :  type  Spams  chronm  L.  =  Chromis  caatarca 
Risso,  of  the  Me<literninean.) 

Body  rather  deep.     Preopercle  entire.     Mouth  small;  teeth  small, 

conical,  in  two  or  more  series,  the  outer  larger.    Scales  rather  larg(^ 

21-30  in  a  longitudinal  series.    Dorsal  fin  with  12-14  spines.    Brancbi- 

ostegals  normally  5.     Pyloric  coeca  2.    Gill-rakers  long  and  slender. 

Tropical  seas;   species  numerous,    (xpo/i.)^  the  ancient  name  of  some 

fish,  probably  a  Scitenoid,  from  xpi/ito^  to  neigh,  from  the  noise  made 

by  the  fish;  akin  to  our  names  Grunter,  Croaker,  Drum,  Hog-fish.) 

OOO.  C.  pnaictipinnis  Coo^ev.— Blacksmith. 

Dark  slaty  blackish,  with  violet  lustre  above;  some  of  the  scales 
with  a  greenish  spot  or  edging;  fins  bluish  black;   posterior  part  of 
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body  with  small  round  brown  spots,  which  form  more  or  less  regular 
series;  soft  dorsal  and  caudal  densely  spotted.  Body  oblong,  some- 
what regularly  elliptical.  Head  blunt,  short,  and  deep,  the  profile  ab- 
ruptly descending  to  the  snout.  Lips  thick,  the  lower  without  frenum. 
Teeth  moderate,  conical,  in  about  two  series,  the  inner  very  small. 
Cheeks,  opercles,  and  lop  of  head  scaly.  Spines  stiff  and  low.  Cau- 
dal forked ;  pectorals  and  ventrals  long.  Head  4 ;  depth  2 J.  D.  XII, 
11 5  A.  II,  10;  scales  4-29-10;  18  in  course  of  lateral  line;  L.  9  inches. 
Pacific  coast,  north  to  Point  Concepcion ;  not  rare. 
{Aip-esia punctipinnis  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  1833,  73.) 

96 1.  C.  iiisolatus  (Cuv.  <&  Val.)  J.  &  G. 

Dark  brownisli,  with  metallic  reflections ;  each  scale  on  the  head  and 
anterior  part  of  the  body  with  a  blue  spot;  young  with  two  blue  lines 
along  the  forehead  convergent  on  the  snout,  and  with  a  black  spot  im- 
mediately behind  the  dorsal  fin.  Caudal  fin  emarginate,  with  rounde<l 
lobes.  Second  anal  spine  more  than  half  the  length  of  the  head ;  dor- 
sal spines  high;  ventrals  long;  pectorals  moderate.  Depth  2;  D.  XIII, 
12;  A.  II,  12;  scales  2-28-0  ;  coeca  2.  West  Indies,  north  to  Southern 
Florida. 

(Hdiasea  in^olatus  Cuv.  &  Val.  v,  494  :  HeUaticB  imolalus  GUnther,  iv,  61.) 

Family  XC VII  — EPHIPPID^. 

{The  Angel-fishes,) 

Body  compressed,  usually  greatly  elevated,  the  anterior  profile  steep. 
Scales  moderate  or  small,  ctenoid,  densely  covering  the  soft  parts  of  the 
vertical  fins ;  lateral  line  present,  following  the  cm ve  of  the  back.  Mouth 
small,  terminal,  horizontal;  premaxillaries  protractile;  maxillary  short, 
without  supplemental  bone,  partly  slipping  under  the  preorbital ;  jaws 
with  bands  of  slender,  pointed,  movable,  brush -like  teeth;  preopercle 
usually  very  finely  serrated ;  gill-membranes  broadly  attached  to  the 
isthmus,  the  openings  restricted  to  the  sides;  branchiostegals  6  or  7; 
pyloric  coeca  fe  w ;  gill-rakers  very  short ;  pseud obranchije  present.  Dor- 
sal fins  2,  somewhat  connected;  the  first  of  8  to  11  spines,  w^hich  are 
depressible  in  a  groove ;  soft  dorsal  and  anal  fins  anteriorly  high,  their 
bases  thickened  by  the  scales;  anal  spines  3  or  4,  short;  c<audal  fin 
truncate  or  nearly  so;  pectorals  short;  ventrals  long,  thoracic,  I,  5; 
air-bladder  large,  commonly  bifurcate  in  front,  and  with  two  slender 
horns  behind.    As  here  understood,  a  group  of  4  genera  and  about  10 
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species,  closely  related  to  the  Clwstodonts^  but  said  to  show  importaut 
differences  in  the  skeleton.  Fishes  mostly  of  large  size,  in  warm  sea«, 
sometimes  entering  rivers. 

(Squamipinnea  part;  genera  ScatophaguSy EphippuSy  and  DrcpanCj  GUnther,  ii,  57-05.) 
a.  Anal  spines  3;  dorsal  spines  8  or  9,  the  third  prolonged;  profile  very  steep;  scales 

small CHJiTODIPTERUS,  3'i7. 

33*7.— CHJBTODIPTERVS  Lac^pMc. 
{ParephippuB  Gill.) 

(Lacdpbdo,  Hist.  Nat.  Poiss.  iv,  50J,  180i:  type  Chcetodon  plumkri  B\och=  Chcctodon 
faher  Brouss.) 

Bodylnuch  elevated  and  comf)ressed,  its  outline  nearly  orbicular,  the 

anterior  profile  nearly  vertical.    Scales  small,  55-70  in  the  course  of  the 

lateral  line.    Jaws  about  equal;  no  teeth  on  vomer  or  palatines;  teeth 

on  jaws  slender,  somewhat  movable;  preopercle  finely  serrulate.    Bran- 

chiostegals  G.    Dorsal  fins  2,  somewhat  connected,  the  first  of  usually  9 

spines,  the  third  of  which  is  elongate;  anal  spines  ^,  small,  the  second 

the  longest;  ventral  with  a  large  accessory  scale.     Pyloric  cceca  4-0. 

American,  distinguished  from  the  Asiatic  genus  Ephippus  by  the  very 

much  smaller  scales,    (xatrodtuv^  Ohjetodon;  ^«^,  two;  r.rzpov^  fin,  the 

dorsal  being  divided.) 

962«  C  faber  (Bronss.)  J.  &  Q.—Angel-JUh;  Porgee. 

Grayish ;  a  dusky  band  across  the  eye  to  the  throat ;  a  second  similar 
band,  broader,  beginning  in  front  of  the  dorsal  and  extending  across  the 
base  of  the  pectoral  to  the  belly;  a  third  band,  narrower,  extending  to 
the  middle  of  the  sides,  from  the  base  of  the  fourth  and  fifth  dorsal 
spines;  a  fourth  broader  band  from  the  last  dorsal  spine  to  the  anal 
spines,  the  remaining  bands  alternately  short  and  long ;  all  of  these 
bands  growing  obscure  and  disapi)earing  with  age;  ventrals  black. 
Vertical  fins  low  in  the  young,  ialcate  in  the  adult.  Third  dorsal 
spine  nearly  as  long  as  from  eye  to  edge  of  preopercle,  its  membrane 
blackish;  chin  with  a  row  of  pores;  preorbital  nearly  as  wide  as  eye; 
l)ectoral  considerably  shorter  than  ventral,  the  first  soft  ray  of  the  latter 
filamentous.  Head  3-3.J;  depth  l^.  D.  Vril-I,  20;  A.  Ill,  18;  Lat. 
1.  CO;  cceca  4-6.  L.  2  feet.  Warm  seas;  north  to  San  Diego  and  !N^ew 
York;  abundant  on  our  South  Atlantic  coast;  an  excellent  food-fish. 
Very  large  specimens,  which  we  suppose  to  be  old  individuals,  but  which 
may  possibly  be  a  distinct  species  (Ephippus  gigas  Cuv.),  have  the  occi- 
pital crest  and  anterior  interhaemals  developed  in  thick  bony  masses. 

(Chcetodon  fahcr  Broiissonet,  lehtli.  Decas.  1,  v,  t.  4, 1782:  Chastodon  faber  Gmel.  Syst. 
Nat.  i,  1^63, 1789:  Zeus qHadrains Gmel,  I.e.  122o;  GUnther,  ii,  61:  Ephippua gigas CnyieT, 
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R^gne  Auim.:  EpliippvLS  gigas  GUntlier.  ii,  61:  Ephippus  gigas  Holbrook,  Ich.  S.  Car., 
107:  Ephippus  fabcr  Holbrook,  1.  c.  110:  Ephippua  zonatun  Girard,  U.  S.  Pac.  R.  R. 
Surv'.  110,  from  San  Diejro.) 


Family  XCVIIL— CH^TODONTID^. 

{The  Choitodonts,) 

Body  stroiigly  compressed,  elevated,  suborbicuLor  in  outline,  covered 
with  moderate-sized  or  small  scales,  which  are  finely  ciliated  or  nearly 
smooth;  lateral  line  present,  concurrent  with  the  back,  not  extending  on 
the  caudal  fin;  mouth  small,  protractile,  terminal;  maxillary  very  short; 
teeth  slender  or  setiform,  often  extremely  long,  in  narrow  bands  in  the 
jaws;  no  teeth  on  vomer  or  palatines;  no  canines,  molars,  or  incisors; 
eyes  lateral,  of  moderate  size ;  branchiostegals  6  or  7 ;  pseudobranchiaB 
very  large;  air-bladder  present.  Gill-membranes  more  or  less  attached 
to  the  isthmus ;  gill-rakers  very  small.  Dorsal  tin  single,  continuous,  its 
rays  sometimes  filamentous,  its  soft*  part  as  well  as  the  soft  ipiirt  of  the 
anal  densely  covered  with  small  scales;  anal  similar  to  the  soft  dorsal 
with  3  or  4  spines ;  ventrals  thoracic,  1, 5.  Carnivorous  fishes  of  the  tropi- 
cal seas,  noted  for  their  singular  forms  and  bright  colors.  Genera  5  or 
more;  species  about  170,  most  of  them  belonging  to  Clwetodon  and  Po- 
macanthm,    (Squamipinnes  part,  Giinther,  ii,  1-57.) 

a.  Preoperculuin  "without  spi ne  at  its  anglo - Ch^todon,  3i*8. 

aa,  Preoperculam  with  a  strong  spine  at  its  angle Pomacaxtiiu»,  329. 

32§.— CHJSTODOIir  Linnseos. 
{SaroihroduB  Gill:  Teiragonoptms  Bleeker.) 
(LinntBUs,  Systenia  Nature,  x,  1758:  type  ClicEiodon  capistratus  L.) 

Body  short,  deep,  very  strongly  compressed,  especially  above  and 
behind;  head  small,  compressed,  almost  everywhere  scaly;  mouth  very 
small,  terminal,  the  jaws  provided  with  long,  slender,  fiexible,  bristle- 
like teeth ;  preoperculum  entire  or  nearly  so,  without  spine.  Dorsal  fin 
single,  continuous,  not  notched,  the  spinous  part  longer  than  the  soft 
I)art,  of  about  13  spines;  last  rays  of  soft  dorsal  usually  rapidly  short- 
ened; caudal  peduncle  short,  the  caudal  fin  fan-shaped;  anal  similar  to 
soft  dorsal,  preceded  by  3  or  4  strong  spines.  Body  covered  with  rather 
large  ctenoid  scales,  somewhat  irregular  in  their  aiTangement;  the 
lateral  line  curved,  high,  parallel  with  the  back.  Gill-openings  rather 
narrow,  the  membranes  narrowly  joined  to  the  isthmus;  branchiostegals 
G.     A  very  large  genus  of  singular-looking  fishes,  abounding  in  the 
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tropical  seas;  most  of  them  have  the  body  crossed  by  transverse  black 
bars.    (/acViy,  bristle;  ddwvy  tooth.) 

963.  C.  inaculociDCtns  (Gill)  J.  &  G. 

Olivaceous,  darker  above;  a  dark -brown  band  from  beg:inuing  of  dor- 
sal fin  obliquely  forwards  through  eye  and  across  the  chocks;  a  second 
bar  beginning  in  a  blotch  on  soft  dorsal,  runs  vertically  across  the  body. 
Body  suborbicular,  closel^'^  compressed ;  profile  steep,  concave,  the  short 
snout  projecting ;  mouth  very  small,  maxillary  not  reaching  the  vertical 
from  the  anterior  nostril;  caudal  peduncle  very  short ;  lateral  line,  begin- 
ning at  upper  angle  of  opercle,  running  obliquely  upwards  to  opposite 
the  base  of  soft  dorsal  and  then  decurved,  ending  opposite  extremity 
of  soft  dorsal.  Head  2f  in  length;  depth  1^.  D.  XU,  19;  A.  Ill,  17. 
Atlantic  coast,  rare. 

{Sarothrodus  mactUocinotus  Gill,  Proc.  Acal.  Nat.  Sci.  Phila.  1851,  99.) 

899.-POIIIACANTHIJS  LacdpMe. 
[Choptodon^  HolaoanthuSy  and  Acanthochwtodon  Bleeker.) 
(Lac^p^de,  Hist.  Nat.  Poifls.  iv,  517, 1802:  type  Chastodon  arcuatua  L.) 

This  genus  differs  from  Chcetodon  chiefly  in  the  presence  of  a  strong 
spine  at  the  angle  of  the  preopercle.  Body  much  compressed  and  ele- 
vated; dorsal  fin  entirely  scaly,  with  8-15  spines;  the  anal  with  3; 
scales  moderate  or  small;  branchiostegals  6;  air-bladder  with  2  poste- 
rior horns ;  pyloric  coeca  numerous.  Species  numerous  in  the  tropical 
seas.  Many  of  them  are  brilliantly  colored,  {zwfia^  operculum ;  axa-jOa^ 
spine.) 
a.  Dorsal  spines  12  to  15.    {Holckcanihus*^  Lac.) 

964.  P.  ciliarjs  (Linn.)  J.  &  G„— Angel-fish ;  Isabelita, 

Brownish  olive,  each  scale  with  a  crescent-shaped  mark  of  lighter ; 
nape  with  a  dark-brown  spot  ocellated  with  blue ;  chin,  base  of  pectonil, 
borders  and  spines  of  opercle  and  preopercle  bright  cobalt  blue ;  fins 
with  blue  and  yellow.  Body  oblong,  compressed  and  elevated;  mouth 
small;  scales  ciliate;  soft  dorsal  and  anal  with  the  anterior  rays  pro- 
duced in  long  streamers.  Head 4  in  length;  depth  about  2.  D.  XIV, 
20;  A.  Ill,  20;  scales  8-50-30.  West  Indies,  occasional  on  our  South 
Atlantic  coast. 

(Chwtodon  ciliaris  Linn.  Syst.  Nat.:  Holacanthus  ciUaris  Lac^pfedo,  Hist.  Nat.  Poiss. 
iv,  527,  ld()2:  Holacanthus  ciliaris  GUnther,  ii,  46:  Holacanthus  ciliaris  Goode,  Bull.  U. 
8.  Nat.  Mu8.  V,  43.) 


•Lac^pfede,  Hist.  Nat.  Poiss.  iv,  525:  type  Chastodon  tricolor  Bloch.    (oAoS,  complete; 
axav^a,  spine.) 
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aa.  Dorsal  spines  B  to  11.     (Pomacanthuf), 
96f1.  P.  arcuatns  (L.)  Loo. 

Dark  brown^  anteriorly  plain ;  lower  jaw  pale ;  ejieh  scale  with  a  daik 
spot  and  a  whitish  edge;  young  with  yellowish  vertical  bands,  some- 
times spotted  with  black;  base  of  pectonils  sometimes  yellow.  Scales 
on  body  small,  firm;  large  and  small  ones  irregularly  mixed.  Head  with 
shagreen,  formed  of  rudimentary  scales.  Dorsal  and  anal  extremely 
falcate,  the  anterior  soft  rays  two-thirds  the  length  of  the  body  in  the 
adult;  dorsal  spines  very  low;  last  anal  spine  long.  Mouth  small; 
gill-rakers  short;  gill-membranes  very  slightly  joined  to  the  isthmus 
mesially.  D.  IX,  30;  A.  Ill,  24;  Lat.  1.  80-100;  coeca  16;  vert.  10  + 
14.    Wi'St  Indies,  north  to  Garden  Key,  Florida. 

{Chasiodon  arcuatus  L.  Syst.  Nat.:  PoTHacanthus paru,  cingulatus,  guinquecinctuSf  and 
arcuatus  Cuv.  &  Val.  vii,  202-211:  Pomacanthua paru  Gunther,  iii,  55.) 

Family  XCIX.-ACANTHURIDiE.* 

(The  Surgeons.) 

Body  oblong,  compressed  and  usually  elevated,  covered  with  very 
small  scales;  lateral  line  continuous.  Tail  armed  witli  one  or  more 
movable  spines  or  bony  plates.  Eye  lateral,  high  up;  preorbital  very 
narrow  and  deep.  Nostrils  double.  Mouth  small,  low;  each  jaw  with 
a  single  series  of  incisor-like  teeth;  vomer  and  palatines  toothless;  pre- 
maxillaries  somewhat  movable,  but  not  protractile;  maxillary  short; 
jrill-rakers  obsolete;  pseudobranchi?e  large;  gills  4,  a  slit  behind  the 
fourth;  gill-membranes  attached  to  the  isthmus,  the  oi)enings  thus  re- 
stricted to  the  sides.  A  single  d  ^rsal  fin,  with  strong  spines,  the  spi- 
nous part  of  the  fin  about  as  long  as  the  soft  part;  anal  fin  similar, 
shorter;  ventral  fins  present,  thoracic,  mostly  I,  5  (never  I,  4, 1,  as  in 
Teuthidldce),  Pelvic  bone  long,  evident  thi  ough  the  skin,  as  in  BalistidcPj 
with  which  group  the  Acanthuridoj  have  numerooB  afl&nities.  Pyloric 
coeca  rather  few.  Air-bladder  large.  Herbivorous  fishes  of  the  tropicai 
seas;  genera  6  or  more;  species  nearly  80,  most  of  them  belonging  to 
Acantkurus. 

{AcronuridcB  Giinther,  iii,  356.) 

a.  Tail  with  a  movable  lancet -like  spine  on  each  side;  incisors  serrate. 

ACANTHURUS,  330. 


•  Called  Teuthididw  in  the  key  on  page  78. 
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330.~A€ANTHURUS  Bloch  Sl  Schneider. 

{Aoronurus  Gthr. ;  young.) 

(ForskM;  Bloch  &  Sclineider,  Ichthyol.  1801,  211:  type  Clujstodon  ohirurgua  Bloch.) 

Body  ovate-oblong,  compressed,  covered  with  minute  ctenoid  scales. 
Mouth  rather  small,  with  broad  lobate  or  serrate  incisors,  which  are 
sometimes  movable.  A  movable  spiue  in  a  groove  on  each  side  of  tail. 
One  dorsal  fin,  low  and  long,  with  7-9  (sometimes  fewer)  spines;  usually 
a  procumbent  spine  before  the  dorsal ;  anal  with  2  or  3  spines.  Ven- 
tral rays  T,  6.  Caudal  emarginate.  Gill  oi)ening8  moderate,  oblique, 
separated  by  a  broad  isthmus;  operculum  very  short;  preopercle  ob- 
lique, with  entire  edge.  Branchiostegals  5.  Intestinal  canal  elongate. 
VertebrfB  9  +  13.    [axavOa^  spine;  6opd^  taiL) 

966  A.  chirurgus  BI.  &  Schn.Svrgecm'fish ;  Doctor-fish. 

Brownish;  opercle  with  a  black  margin;  sometimes  a  whitish  band 
across  tail  at  base  of  caudal;  sides  with  dark  transverse  bands;  vertical 
fins  with  oblique,  parallel,  dark  streaks.  Body  oblong,  compressed, 
and  not  greatly  elevated ;  profile  little  convex,  somewhat  undulated. 
Vertical  fins  high ;  caudal  moderately  emarginate.  Head  3 J  in  length; 
depth  2.     D.  IX,  2.1;  A.  Ill,  23,    West  Indies;  occasional  northward. 

(Bloch  &  Schneider,  214 ;  GUnther,  iii.  329,  in  part;  Poey,  Analee  Soc.  Hist.  Nat. 
Espagn.  1880,  245.) 

967.  A*  CCenUeus  Bloch  &  Schneider. — Blue  Surgeon;  Barhero. 

De^p  bluish  brown,  with  undulating  pale  blue  longitudinal  lines, 
especially  on  the  dorsal  and  anal  fins,  where  they  become  straight  and 
oblique.  Upper  profile  of  snout  fe^lightly  concave.  Caudal  fin  more  or 
less  dc'jply  forked,  the  lobes  bordered  with  pale  in  the  adult;  caudal 
spine  glassy,  amber-colored ;  opercles  striate.  Body  very  deep.  Depth 
1^  in  length.   D.  IX,  2S;  A.  Ill,  25.   West  Indies;  occasional  northward. 

(Bloch  &  Schneitler,  1801,  214;  Poey,  Anal.  Soc.  Hist.  Nat.  Espagn.  1880,244:  Acan- 
thurus  nigricans  Goode,  Bull.' U.  S.  Nat.  Mus.  v,  42  (not  of  L.):  Acanthurus  cceruleue 
GUnther,  iii,  330.) 

Family  C— TRACHYPTERID^. 

( TJie  King-of-the-Herrings.) 

Body  elongate,  strongly  compressed,  naked,  the  skin  smooth  or 
prickly.  Lateral  line  present.  Head  short,  the  mouth  rather  small, 
terminal,  with  feeble  teeth;  premaxillaries  protractile;  opercles  un- 
armed.   Eye  large,  lateral.    Branchiostegals  6.    Gill-membranes  sepa- 
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rate,  free  from  the  isthmus;  gills  4,  a  slit  behind  the  fourth.  Pseudo- 
branchiae  well  developed,  in  a  pouch  formed  by  a  fold  of  the  mucous 
membrane.  Dorsal  fin  single,  extending  from  the  head  to  the  tail,  its 
rays  all  technically  spinous,  being  neither  articulated  nor  branched, 
but  all  very  soft,  flexible,  and  fragile;  anal  fin  wanting;  pectorals 
short;  ventrals  thoracic,  the  rays  elongate,  often  less  than  I,  5  in  num- 
ber; caudal  fin  either  rudimentary  or  else  divided  into  two  parts,  the 
upper  and  larger  Ian-shaped,  directed  obliquely  upward  from  the  slen- 
der tip  of  the  tail.  Bones  very  soft,  the  muscles  little  coherent.  Py- 
loric cceca  very  numerous.  Vertebrae  in  large  number.  Deep-sea  fishes, 
often  of  large  size,  found  in  most  warm  seas.  Their  extreme  fragility 
renders  them  rare  in  collections,  and  the  species  are  little  known. 
Genera  3;  species  about  15.  They  have  no  intimate  relation  with  any 
other  of  our  families. 
{Trachypteridw  Gllnther,  iii,  300-311. ) 

a.  Ventral  fins  well  developed;  caudal  present,  not  in  the  line  of  the  axis  of  the 
body Trachypterus,  331. 

881.— TRACHrPTERUS  Gouan. 

King-of-ihe-nerrings. 
(Gouan,  Hist.  Poiss.  1770,  104:  type  Cepola  trachyptera  Gmel.) 

This  genus  is  characterized  by  the  well-developed  ventral  fins,  com- 
posed of  4-6  branched  rays  each,  and  by  the  presence  of  a  long  fan- 
shaped  caudal  fin  extending  obliquely  upward  and  backward  from  the 
end  of  the  long  and  slender  tail;  lower  lobe  of  the  fin  little  developed; 
the  anterior  rays  of  the  dorsal  fin  are  usually  elevatc»d,  and  separated 
by  a  notch  from  the  rest  of  the  fin;  the  fin  rays  and  the  lateral  line 
are  often  armed  with  prickles.  Deep-sea  fishes  of  large  size,  (rpaxo^y 
rough;  Ttre pov^  fin.) 

968.  T.  altivelis  KueT.—Eing'Of-tJie-Salmon, 

Bright  silvery,  with  three  large  round  black  spots  below  the  dorsal 
fin;  a  fourth  near  the  abdominal  edge,  a  little  below  the  first  of  the 
back.  Anterior  rays  of  the  dorsal  fin  elevated ;  the  longest  rays  of  the 
posterior  part  of  the  dorsal  nearly  as  deep  as  the  body;  dorsal  rays 
rough,  a  small  spine  at  the  base  of  each  of  them;  caudal  fin  with  the 
erect  lobe  well  developed,  its  outer  rays  longer  and  stronger  than  the 
intermediate  rays;  rays  of  the  lower  lobe  short;  skin  prickly,  the  lat- 
eral line  armed  with  small  bony  shields,  each  provided  with  a  spine. 
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Head  7;  depth  7.  D.  7,  100  to  190;  C.  (3-5;  P.  II5  V.  7.  {GUnther.) 
Described  trom  Valparaiso,  Chili.  A  young  speciiiien  examiued  by  us 
from  Santa  Cruz,  CaL,  agrees  in  essential  respects,  except  that  the  skin 
^  entirely  smooth.  The  prickles  ara  perhaps  acquired  with  age,  other- 
wise ours  may  be  a  different  species.  Two  specimens  of  TraoUypUrus 
have  also  been  taken  in  Puget  Sound,  but  they  have  not  been  preserved. 
(Kner.  Wien.  Sitzuugsber,  xjlxiv,  437, 1859,  tuf.  1;  Gunther,  iii,  303.) 

Family  CI.— ICOSTEID^. 

{The  Bonquih.) 

Body  oblong,  compressed,  naked  or  covered  with  small  ctenoid  or 
cycloid  scales.  Head  moderate,  not  ext;3rnally  bony,  the  opercles  un- 
armed. Mouth  moderate,  terminal;  premaxillary  protractile  or  not; 
maxillary  moderate,  without  sai)pleraental  bone.  Teeth  small,  in  bands 
or  in  single  series;  vomer  and  palatines  with  or  without  teeth.  No  bar- 
bels. Lower  pharyngeals  separate.  Branchiostegals  6  or  7.  Gill-open- 
ings wide,  the  membranes  free  from  the  isthmus;  gills  4,  a  slit  behind  the 
fourth;  gill-rakers  slender.  Pseudobranchine  large.  Pyloric  coeca  few. 
Air-bladder  present.  Lateral  line  present.  Dorsal  fin  very  long,  con- 
tinuous, without  distinct  spines;  anal  long,  without  spines;  caudal  fin 
convex;  ventral  fins  thoracic  or  subjugular,  separate,  but  very  close 
together,  I,  4,  or  I,  5;  peutorals  rounded,  sometimes  fleshy  at  bnse. 
Yent  normal,  without  papilla.  Skeleton  more  or  less  soft  and  cartila- 
ginous. This  group,  as  at  present  constituted,  is  composed  of  three 
very  diverse  genera,  each  of  a  single  species,  inhabiting  the  deeper 
waters  of  the  North  Pacific.  It  is  probably  most  nearly  related  to  the 
MalacantMdcBj  from  which  it  is  distinguished  by  the  presence  of  pyloric 
C(Bca  and  by  the  non-labroid  dentition. 

(IcosteidcB  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  306.) 

a.  Body  naked,  lateral  line  and  fin  rays  beset  with  groups  of  spinales;  skeleton  not 
ossified.     (Ico8teinw.) 
b.  Air-bladder  present;  t«eth  in  jaws  only,  in  single  series,  very  slender;  ventrals 

thoracic,  1,  4 ;  candal  peduncle  slender Icostkus,  332. 

aa.  Body  covered  with  small  scales ;  no  spinules;  air-bladder  wanting  or  ru<limentary ; 
ventrals  1,  5. 
0.  Skeleton  imperfectly  ossified ;  lateral  line  median.     {Icichthi/ince.) 
d.  Teeth  in  a  single  series,  minute,  in  jaws  only;  ventrals  thoracic;  candal  pe- 
duncle slender 1cichthy8,  333. 

CO,  Skeleton  ossified;  lateral  line  near  the  back.     (BathymasteiHncB.) 

e.  Teeth  In  bands,  rather  strong,  on  jaws,  vomer,  palatines,  and  pharyngeals; 
ventrals  subjugular;  caudal  peduncle  not  slender Batuymaster,  334. 
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339.— ICOSTEUS  Lockington. 

(Locklngfon,  Proc.  U.  S.  Nat.  Mus.  ii,  63, 1880:  type  Icoateus  cBnigmaticae  Locking^n.) 
Body  oblong,  much  compressed  throughout,  the  head  thicker  thau 
any  part  of  the  body.  Dorsal  outline  rising  rapidly  to  the  origin  of  the 
dorsal  flu,  thence  more  regularly  curved  5  the  region  at  the  base  of  the 
dorsal  and  anal  strongly  compressed;  caudal  peduncle  slender,  widened 
at  the  base  of  thj  fin.  Mouth,  large,  horizontal;  maxillary  narrow, 
reaching  to  beyond  middle  of  eye.  Teeth  in  jaws  in  one  row,  slender, 
sharp,  closely  and  regularly  set,  those  in  the  lower  jaw  largest;  no  teeth 
on  vomer,  palatines,  or  pharyngeals.  Gill-rakers  flexible,  few;  gill-mem- 
branes separate,  free  from  the  isthmus.  Branchiostegals  6.  Pseudo- 
branchiae  well  developed.  Lateral  line  conspicuous,  continuous,  de- 
curved,  groups  of  small  spines  present  along  its  entire  length.  No 
scales  anywhere  on  body  or  fins.  Fins  rough,  with  small  spinules;  a 
series  along  each  ray,  dividing  as  the  ray  branches;  dorsal  fin  com- 
mencing above  the  axil  of  the  pectoral,  composed  of  50-GO  rays,  which 
are  all  soft  and  flexible,  some  of  the  anterior  uubranched;  the  fin  low 
in  front,  increasing  in  height  behind;  none  of  the  rays  more  than  once 
forked;  anal  shorter  than  the  dorsal,  similar  to  it,  of  35-40  rays;  some 
of  the  anterior  ap[)arently  undivided;  caudal  fin  elongate,  fan-shaped, 
the  middle  rays  i)roduce<l;  accessory  rays  numerous,  procuiTent;  pec- 
torals with  a  fleshy  base,  fan-shaped,  the  middle  rays  longest;  ventrals 
thoracic,  inserted  just  behiuil  the  pectorals,  narrow,  consisting  of  1 
short  subspinous  ray  and  4  long  soft  rays.  Air-bladder  large.  Ver^ 
tebrse  numerous,  the  vertebral  column  extremely  flexible  and  soft. 
Cranial  bones  tolerably  firm ;  bones  of  the  face  and  opercles  very  flex- 
ible. Deep-sea  fishes,  from  the  Pacific,  (suw^  to  yield,  submit;  oartov^ 
bone — the  "entire  body  being  characterized  by  a  want  of  firmness,  as 
it  can  be  doubled  up  as  readily  as  a  piece  of  soft,  thick  rag.") 

969.  I.  aenSgrniaticus  Lockiugton. 

Pellucid  yellowish  or  brownish,  with  purplish  spots  and  blotches  of 
irregular  ibrm;  the  spots  largest  above,  most  numerous  along  the  lat- 
eral line;  fleshy  bases  of  caudal  and  pectorals  spotted;  throat  and  gill- 
membranes  with  dark  punctulations;  fins  dusky,  obscurely  blotched. 
Longest  ray  of  dorsal  nearly  resiching  base  of  middle  caudal  rays.  Eyo 
0  in  head,  scarcely  half  the  length  of  the  snout  or  the  width  of  the  in- 
terorbital  space;  diameter  of  caudal  peduncle  about  5}  in  gi*04itest 
depth.     Head  4;  depth  3.    D.  52-55;  A.  37-40;  V.  1, 4;  J.at.  1.  IIU-IUO 
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(groups  of  spines).    L.  about  12  inches.    Pacific  coast  of  United  States ; 
three  specimens  known,  from  deep  water. 
(LockiDgton,  Proc.  U.  S.  Nat.  Mus.  ii,  63,  1880.) 

333.— ICICHTHYS  Jordan  &  Gilbert. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  305:  type  loichthys  lookingtoni  J.  &  G.) 
Body  elongate,  not  elevated,  not  compressed  at  the  bases  of  the  ver- 
tical fins.  Head  moderate.  Eyes  lateral.  Mouth  terminal,  little  ob- 
lique, with  small,  sharp  teeth  in  one  series,  in  the  jaws  only.  Premax- 
illaries  not  protractile.  Gill-membranes  separate,  free  from  isthmus; 
gill-rakers  long.  Pseudobranchise  present.  Branchiostegals  7.  Body 
covered  with  small  cycloid  scales.  Lateral  line  continuous,  unarmed. 
Bases  of  fins  without  spinules;  dorsal  and  anal  fins  long  and  low,  com- 
posed of  soft  rays  only;  pectoral  fins  moderate,  their  bases  fleshy,  as 
in  Icostem;  ventral  fins  small,  thoracic,  I,  5.  Pyloric  coeca  about  6, 
large.  Bones  all  very  flexible,  cartilaginous.  Deep-sea  fishes,  (^uw, 
to  yield  or  submit;  ixOh^^  fish — in  allusion  to  the  flexible  skeleton.) 

970.  I.  lockinfftoni  Jor.  &,  Gilb. 

Plain  brown,  paler  below,  somewhat  punctulate.  Body  oblong,  some- 
what compressed,  the  caudal  peduncle  rather  slender.  Head  moderate, 
compressed,  with  vertical  cheeks,  rather  broad  and  slightly  convex  above, 
the  snout  abruptly  descending.  Mouth  moderate,  little  oblique,  the  slen- 
der maxillary  scarcely  widened  at  the  tip,  extending  to  beyond  front  of 
pupil  5  anterior  edge  of  the  premaxillary  on  the  level  of  lower  rim  of 
eye;  lips  thin;  premaxillary  tapering  backward,  not  forming  the  whole 
margin  of  the  upper  jaw;  maxillary  behind  slipping  entirely  under  the 
membranous  edge  of  the  preorbital;  preorbital  rather  wide,  with  one  or 
two  series  of  rather  large,  thin,  cycloid  scales  (other  scales  on  head,  if 
any,  now  lost  on  the  typical  example);  lower  jaw  prominent,  projecting 
in  front,  included  at  the  sides.  Teeth  in  jaws  only,  minute,  sharp,  closely 
and  evenly  set,  larger  and  less  numerous  than  in  Icostem  cenigniaticus. 
Eyes  large,  lateral,  longer  than  snout,  4  in  head.  Cheeks  rather  wide; 
preopercle  with  a  prominent  crest,  behind  which  are  some  radiating  mu- 
cous cavities;  the  bone  with  a  broad,  prolonged,  flexible,  membranaceous 
edge,  covered  with  radiating  striae,  each  of  which  ends  in  a  flexible  point. 
Opercle  and  suboporcle  rather  large,  extremely  thin,  and  each  crossed 
by  radiating  striie.  Branchiostegals  7.  Gill-rakers  long,  slender,  sharp, 
close-set,  and  moderately  stiff,  their  length  nearly  three-fourths  the  diam- 
eter of  the  eye.    Scales  very  small,  soft,  and  smooth,  covering  the  body 
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evenly,  but  becoming  smaller  below.  Lateral  line  nearly  stpaight,  ap- 
parently continuous.  Dorsal  fin  long  and  low,  beginning  nearly  mid- 
way between  the  vent  and  the  base  of  the  ventrals;  all  the  rays  soft 
and  articulated,  and  all  except  the  first  branched ;  first  rays  very  low, 
the  fin  gradually  rising  posteriori}*,  the  highest  rays  3  in  head,  some- 
wbat  scaly;  anal  fin  tiaiilar,  shorter,  beginning  slightly  in  front  of  the 
middle  of  the  body  and  ending  just  in  front  of  the  last  rays  of  the  dor- 
sal; caudal  broa<l,  fan-shai)ed,  on  a  slender  peduncle;  the  accessory- 
rays  numerous  and  procurrent;  base  of  pectorals  a  little  below  the  axis 
of  the  body,  their  outline  rounded;  the  fin  short  and  small,  shorter  than 
head;  ventrals  short  and  small,  thoracic,  placed  a  little  behind  pec- 
torals, with  1  obsolete  spine  and  5  soft  rays,  one  of  which  is  slightly 
filamentous;  the  fin  3  in  head;  fin  rays  not  beset  with  spinules.  Vent 
normal,  immediately  in  front  of  the  anal,  without  papilla.  Air-bladder 
wanting.  Bones  all  soft  and  flexible.  The  skin  not  thick  and  tough,  a« 
in  IcosteuSj  but  thin  and  scaled.  Head  5;  depth  4.  D.  40;  A.  28;  Lat. 
1. 120.  L.  7  J  inches.  Deep  water  off  San  Francisco,  Cal.;  one  specimen 
known. 
(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.  ii,  305,  1880.) 

33i.— BATII¥I«IASTER  Cope. 
(Cope,  Proc.  Amer.  Phil.  Soc.  1873:  type  Bathynuishr  signatus  Cope.) 

Body  rather  elongate,  moderately  compressed,  covered  with  small 
ctenoid  scales.  Head  rather  large,  subconic.  Eyes  large.  Mouth 
moclerate,  neaily  horizontal,  the  lower  jaw  slightly  projecting;  lips 
full;  premaxillary  protractile,  not  extending  to  the  angle  of  the 
mouth;  maxillary  without  supplemental  bone,  not  slipping  under 
the  narrow  preorbital.  Teeth  moderate,  in  a  cardiform  band  in  each 
jaw,  the  outer  somewhat  enlarged;  bands  of  teeth  on  vomer  and 
palatines.  No  barbels.  Branchiostegals  6.  Gill-membnines  scaicely 
connectetl,  free  from  the  isthmus;  gill-rakers  few,  very  short.  Pseudo- 
branchijB  large.  Cheeks  scaly;  rest  of  head  naked.  Opercular  bones 
unarmed.  Mucous  pores  numerous  on  top  and  sides  of  head.  Latenal 
line  conspicuous,  placed  high,  not  reaching  the  caudal  fin,  its  scales  a 
little  enlarged.  Dorsal  fin  long,  continuous,  moderately  high;  two 
or  three  of  the  foremost  rays  inarticulate,  but  no  distinct  spines;  anal 
fin  long,  similar  to  the  dorsal;  caudal  convex;  pectorals  rather  broad, 
their  bases  extending  obliquely  downward  and  backward,  their  rays 
all  branched;  ventrals  slightly  in  front  of  pectorals,  I,  5,  close  together, 


Digitized  by  VjOOQIC 


102.  (a)    LATILID^.  623 

the  inner  rays  longest.    Skeleton  well  ossified.    Pyloric  cceca  few  (2  or 
3).    No  anal  papilla.    North  Piiciflc.    {iSaOuq,  deej}]  /xa«yr  1^7?,  a  searcher.) 

971*  B.  sognatus  Coye.^Iionquil, 

Olivaceous,  tinged  with  brown;  about  8  round,  faint  bluish  blotches 
along  the  sides,  each  surrounded  by  rings  of  yellow  spots;  a  yellow 
ring  around  the  eye  and  a  yellow  band  along  the  cheek;  fins  translu- 
cent, the  anal  with  a  yellowish  stripe  and  a  bluish  edging;  dorsal  red- 
dish or  yellow,  with  a  dusky  blotch  in  front;  ventrals  dusky;  larger 
siwcimens  nearly  uniformly  dark.  Eye  large,  about  as  long  as  snout, 
4  in  head;  its  diameter  much  more  than  interocular  space;  maxillary 
extending  to  below  front  of  pupil;  cheeks  closely  scaly;  rest  of  head 
entirely  naked;  a  narrow,  naked  area  in  front  of  dorsal,  bounded  by 
rows  of  mucous  pores;  skull  with  large  mucous  cavities  behind  the 
eyes,  which  are  translucent  in  life;  scales  of  lateral  line  enlarged,  twice 
as  far  apart  as  the  others.  Dorsal  fin  inserted  at  a  distance  behind  . 
the  occiput,  less  than  the  diameter  of  the  eye;  pectorals  |  the  length 
of  the  head;  fourth  ray  of  ventrals  longest;  vent  much  nearer  snott 
than  root  of  caudal;  caudal  vertebrae  .ibout  33.  Head  4^;  depth  6§. 
J).  41;  A.  33;  V.  I,  5;  P.  18;  Lat.  1. 92  -f  G  (tubes);  scales  in  about  200 
transverse  series.  L.  12  inches.  Alaska  to  Puget  Sound,  about  rocks, 
in  water  of  moderate  depth.  ' 

(Cope,  Proc.  Amor.  Phil.  Soc.  Phila.  1873.) 

Family  CII  (a)  — LATILID^E.* 

{The  Blanquillo8.) 

Body  more  or  less  elongate,  fusiform  or  compressed.  Head  subcon-  • 
ical,  the  profile  usually  convex;  suborbital  without  bony  stay;  cranial 
bones  not  cavernous;  opercular  bones  armed  or  not.  Mouth  moderate, 
terminal,  usually  little  oblique;  t^eth  rather  strong;  premaxillary  usu- 
ally with  a  posterior  canine;  premaxillaries  protractile;  maxillary  with- 
out supplemental  bone,  not  slipping  under  the  edge  of  the  preorbital. 
Gills  4,  a  long  slit  behind  the  fourth.  Pseudobranchiae  well  developed. 
Gill-membranes  separate,  or  more  or  less  united,  often  adherent  to  the 
isthmus.  Lower  pharyngeals  separate.  Scales  small,  ctenoid.  Lateral 
line  present,  complete.  Dorsal  fin  long  and  low,  usually  continuous,  the 
spinous  portion  always  much- less  developed  than  the  soft  portion,  but 
never  obsolete;  anal  fin  very  long,  its  spines  usually  feeble  and  few; 


*  CaUed  Trachinid<c  iu  the  key  on  page  78 ;  see  also  family  102  (6),  Trichodontidce, 
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caudal  fin  forked;  tail  dipbycercal;  ventrals  thoracic  or  subjugular, 
I,  5,  usually  close  together;  pectoral  fins  not  very  broad^  the  rays  all 
branched.  Yertebr®  in  increased  number  (35-50).  Pyloric  coeca  few 
or  none.  Fishes  of  the  temperate  and  tropical  seas,  many  of  them 
reaching  a  large  size.    Oenera  about  5;  species  about  10. 

{Trachinidcs,  group  Pinguipedina  Giinther,  ii,  251-254.) 

a.  Dorsal  fin  codUduous;   body  scaly;  upper  jaws  usually  with  posterior  canines. 
{Lalxlinm.) 
h.  Dorsal  and  anal  with  less  than  20  soft  rays  each, 
c.  An  adipose  appendage  at  the  nape;  a  fleshy  prolongation  on  each  side  of  the 
labial  fold,  extending  backward,  behind  angle  of  the  mouth. 

LOPHOLATILUS,  335. 

lib.  Dorsal  and  anal  fins  each  with  more  than  20  soft  rays;  no  adipose  appendage  at 
the  nape Caulolatilus,  336. 

335.— £.OPHO£.  ATILUS  Goode  &,  Beau. 

(Ooode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  205:  type  Lopholaiilue  chumcBleanticeps 
G.  &B.) 

This  genus  differs  from  Caulolatilus  and  agrees  with  Lafilus  in  the 
small  number  of  dorsal  and  anal  rays,  and  is  distinguished  from  both 
by  the  presence  of  a  large  adipose  appendage  on  the  nape  and  by  a 
fleshy  prolongation  upon  each  side  of  the  labial  fold,  extending  back- 
ward beyond  the  angle  of  the  mouth.  One  species  known.  (Xo<po<;, 
crest;  Latilu^,) 
979.  Tt*  clianiaeleoiiticeps  Goode  &,  Bean. — Tile-fish, 

Coloration  brilliant;  head  and  body  with  numerous  greenish -yellow 
spots;  upper  portion  of  body  with  a  violaceous  tint;  lower  parts  whitish, 
with  some  areas  of  yellow;  caudal  rays  striped  with  greenish-yellow, 
some  of  the  stripes  connected  by  cross-blotches;  anal  and  ventral  fins 
whitish;  pectorals  violet- tin  ted,  with  some  yellow  on  posterior  surfaces; 
soft  dorsal  with  an  upper  broad  band  of  violaceous  and  a  narrow  basal 
portion  of  whitish;  many  rays  each  with  a  yellow  stripe;  anterior  part 
of  fin  with  some  yellow  spots.  Maxillary  reaching  anterior  margin  of 
orbit;  opercle  and  preopercle  scaly,  the  latter  finely  denticulate;  upper 
jaw  with  an  outer  series  of  stronger  teeth,  behind  which  is  a  band  of  vll- 
liform  teeth;  lower  jaw  with  a  few  large  canines  and  an  inner  series  of 
small  conical  teeth ;  vomer  and  palatines  toothless.  Head  3  in  length ; 
depth  3*^.  D.  YII,  15;  A.  II,  13;  scales  8-93-30.  {Ooode  &  Bean.) 
Abundant  in  deep  waters  oft*  the  coast  of  Massachusetts;  a  fine  large 
fish,  which  may  become  important  as  food,. 

(Goode  &  Beau,  P.oc.  U.  S.  Nat.  Mas.  1879,  205.) 
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336.— CAUI.OI.ATII.US  GiU. 
Blanquillo8, 

{Dekaya*  Cooper;  preoccupied.) 

(Caulolatilua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 240  j  nomen  nudum,  defined  in  Proc. 
Acad.  Nat.  Sci.  Phila.  1865,  66:  type  Latilua  chhjsops  C.  &  V.) 

Body  elongate,  subfusiform,  not  strongly  compressed,  heavy  forward, 
tapering  to  a  rather  slender  caudal  peduncle.  Profile  of  head  stron^jly 
arched.  Mouth  moderate,  little  oblique,  the  jaws  nearly  equal ;  lips 
thick  5  maxillary  narrow,  not  slipping  under  preorbital;  teeth  in  villi- 
form  bands,  preceded  by  a  row  of  stronger  acute  teeth;  hindmost  teeth 
in  each  jaw  canine-like,  directed  forward;  posterior  canines  of  upper 
jaw  largest 5  no  teeth  on  vomer  or  palatines;  preopercle  pectinate,  the 
teeth  nearly  even  5  opercle  with  a  blunt,  flat  spine.  Eyes  large,  lateral. 
Gill-membranes  slightly  connected,  forming  a  fold  across  the  isthmus, 
with  which  they  are  narrowly  joined.  Branchiostegals  6.  Gill-rakers 
short  and  stout,  o^ostrils  double,  round,  close  together.  Scales  small, 
firm,  ctenoid.  Lateral  line  continuous,  concurrent  with  the  back.  Dor- 
sal with  7-9  slender,  pointed,  graduated  spines,  and  22-27  soft  rays; 
anal  similar  to  soft  doTsal,  with  1  or  2  small  spines,  and  morf^  than  20 
soft  rays;  caudal  fin  forked;  ventral  fins  thoracic;  no  adipose  append- 
age at  the  nape.  Large  fishes  of  the  warm  seas.  {xauXo^y  stem ;  Latilus — 
L  €.,  many-rayed  Latilm.) 

9'J'3«  €•  princeps  (Jenj-ns)  Gilh—ffliite'f.sh;  Yelloic-tail 

Olivaceous,  with  bluish  reflections;  brownish  above,  greenish  below; 
fins  light  greenish  olive,  tinged  with  bluish  and  orange,  the  colors 
always  pale;  dorsal  and  anal  greenish,  with  a  bluish  band  near  the 
tip;  axil  dusky.  Flesh  of  the  occiput  becoming  thick  with  age,  as  in 
Harpe.  Eye  large,  about  half  the  convex  interorbital  space,  4^  in  head.  - 
Maxillaries  reaching  front  of  eye.  Teeth  rather  strong.  Preopercle 
finely,  evenly,  and  acutely  serrate  behind,  nearly  entire  below;  pre- 
opercle, interoperc'e,  and  preorbital  naked;  cheeks  and  opercles  scaly; 
top  .of  head  scaled  on  the  median  line  to  between  the  eyes.  Dorsal 
spines  flexible;  ventrals  slightly  behind  the  pectorals,  the  outer  rays 
longest;  caudal  moderately  forked,  the  upper  lobe  the  longer;  caudal 
peduncle  short    and   slender,  abruptly  contracted;   i>ectorals  falcate, 

longer  than  caudal,  I  length  of  the  head.     Head  3g;  depth  4.    D.  IX- 

_^_ ^ 

*D€kaya  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  18G4,  711:  type  Dekatja  anoniala  Cooper; 
not  Dekayia  Milne-Edwards  &,  Haime,  1851 ;  a  genus  of  corals. 

Bull.  i^at.  Mus.  No.  16 40 
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24;  A.  II,  23;   scales  10-125-40.     L.  40  inches.     Monterey,  southward, 

abundant  about  the  Santa  Barbara  Islands;  a  food-fish  of  considerable 

importance. 

(1  Latiltia  prinoepe  Jenyns,  Zool.  Beagle,  Fishes,  52  (rrom  Galapagos  Islands):  JDe- 
Jiaya  anomala  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  iii,  71,  1864:  Caulolaiilus  anomalaSf 
pnnceps,  and  affinis  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  68:  CauXolatilus  anomalns 
Streeto,  BuU.  U.  S.  Nat.  Mus:  vii,  48,  1877:  1  Latilus  princepa  GilntheT,  ii,  253.) 

974L.  C.  chrysops  (C.  &  V.)  GUI.— Blanquillo, 

Eeddish,  marked  with  yellow;  a  yellow  band  below  the  eye  and  a 
dark  axillary  blotch.  Body  rather  robust.  Interorbital  width  half 
length  of  snout.  Snout  longer  than  maxillary.  Eye  small,  6  in  length, 
of  head  in  adult.  Fins  rather  short;  caudal  slightly  emarginatc;  pec- 
toral  not  reaching  origin  of  anal,  not  one-fourth  of  total  length.  Head 
3J;  depth  3 J  in  length.  D.  VII-25;  A.  I,  23;  Lat.  1.  120;  1.  transv.  48. 
(Ooode  &  Bean.)    Pensacola,  Fla.,  and  southward. 

(ILatilus  chrysopa  Cuv.  &  Val.  ix,  490, 1833  (from  Brazil):  ^Latiltut  ckri/8op8  Gtinther, 
ii,  253:  1  CaulolaiilHS  cyanops  Poey,  Rept.  Fis.  Nat.  i,  312,  1867  (Cuba):  CaulolaUlus 
microps  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  43,  1878.  The  characters  ascribed  to 
the  latter  species,  being  details  of  form  only,  may  be  due  to  age,  as  greater  differences 
occur  between  young  and  old  of  C.  princeps.) 

.  Family  CII  (6).— TRICHODONTID^. 

(Th^  Sand-fishes.) 

Body  rather  elongate,  moderately  compressed,  naked.  Head  short, 
flat  on  top,  the  sides  vertical.  Eyes  lar^e,  high  up,  but  not  superior. 
Mouth  large,  almost  vertical;  lower  jaw  projecting,  its  tip  entering  the 
profile;  lips  fringed;  premaxillaries  protractile;  maxillaiy  very  broad, 
without  supplemental  bone,  not  slipping  under  the  very  narrow  preor- 
bital.  Teeth  moderate,  slender  and  sharp,  but  not  setiforra,  in  bands 
on  jaws  and  vomer;  palatines  toothless;  inner  teeth  of  jaws  depressible. 
Oill-rakers  very  short;  gill-membranes  narrowly  united,  free  from  the 
isthmus.  Branchiostegals  5.  Gills  4,  a  slit  behind  the  fourth.  Preop- 
ercle  with  5  prominent  spines,  the  two  upper  directed  strongly  upward, 
the  two  lower  downward,  the  middle  one  downward  and  backward;  no 
barbels;  opercle  small,  strongly  striate,  unarmed ;  preorbitAl  with  spines; 
no  suborbital  stay.  Lateral  line  obsolete.  Dorsal  fins  separate,  the  first 
the  larger,  of  numerous  slender,  low  spines;  anal  fin  elongate,  without 
distinct  spines,  the  rays  of  the  anterior  third  of  the  fin  much  shorter 
than  the  others;  pectorals  with  a  very  broad,  curved,  procurrent  base; 
a  broad  lunate  area  between  pectoral  and  gill-opening,  nearly  covered 
by  the  opercle;  soft  rays  of  dorsal,  anal,  and  pectoral  fins  all  simple; 
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ventrals  close  together,  thoracic,  but  behind  the  pectorals,  I,  5,  the 
middle  rays  longest;  caudal  lunate,  with  many  accessory  rays,  on  a 
slender  peduncle.    Two  species  known,  from  the  North  Pacific. 
(Trachinid<B,  genus  Trickodon  GOnther,  ii,  250.) 

337.~TRI€HODON  Steller. 

(Steller;  Cuvier,  R^gne  Aoim.  ii,  1829:  type  Trachinvs  trickodon  Tilesiae.) 
Characters  of  the  genus  included  above.    (Opt^j  hair;  d<^a>v,  tooth.) 

97S.  T.  steUeri  Cuv.  &  YHL-^Sand-flsh. 

Olivaceous  silvery,  the  back  darker,  with  short  bars  and  reticula- 
tions of  blackish,  the  latter  chiefly  on  the  head  and  nuchal  region;  be- 
low this  a  longitudinal  narrow  white  stripe,  and  then  a  narrow  black 
stripe,  interrupted  anteriorly,  extending  from  the  eye  to  the  base  of 
the  caudal;  spinous  dorsal  with  2  lengthwise  bands  of  black;  chin  and 
snout  black.  Eye  large,  placed  high,  3  in  head;  maxillary  extending 
to  beyond  its  middle;  the  premaxillary  near  the  level  of  its  upper  edge; 
cheek  quadrate,  as  deep  as  long.  Pectorals  reaching  past  vent,  the 
lower  rays  rapidly  shortened,  the  width  of  its  base  |  its  length,  two- 
thirds  the  length  of  the  head;  anterior  rays  of  anal  less  than  half  the 
height  of  the  posterior.  Head  3J;  depth  the  same.  D.  XY-18;  A.  9, 
19.  L.  12  inches.  Coast  of  Alaska,  south  to  San  Francisco,  burying 
itself  in  the  sand  near  the  shore;  not  rare  northward. 

{Trachinu8  trichodm  Tiles.  M6m.  Ac.  Petersb.  1813,  466;  Cuv.  &  Val.  iii,  154;  Giin- 
ther,  ii,  251:  Trichodon  lineatus  Ayrea,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  60.) 

Family  CIII.— URANOSCOPID^. 

(The  Star  Oazers.) 

Body  more  or  less  elongate,  conic,  terete  or  subcompressed,  widest 
and  usually  deepest  at  the  occiput.  Scales  small,  smooth,  adherent, 
arranged  in  very  oblique  series,  rarely  wanting*.  Lateral  line  feeble  or 
obsolete.  Head  cuboid,  partly  mailed  above.  Eyes  small,  anterior,  on 
the  top  of  the  head.  Mouth  vertical,  the  mandible  strong  and  promi- 
nent; lips  more  or  less  conspicuously  fringed;  teeth  moderate,  on  the 
jaws,  and  usually  on  vomer  and  palatines  also;  premaxillaries  protrac- 
tile; maxillary  broad,  without  supplemental  bone,  not  slipping  under 
the  preorbital.  Gill-openings  very  wide,  continued  forwards;  gill- 
membranes  nearly  separate,  free  fix)m  the  isthmus.    Branchiostegals  0. 
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Gills  3J,  a  small  slit  behind  the  last.  Pseudobranchiae  present.  No 
anal  papilla.  Dorsal  fins  1  or  2,  the  spinous  part  very  short,  the  soft 
part  elongate;  anal  long;  caudal  not  forked;  pectoral  fins  with  broad 
oblique  bases,  the  lower  rays  rapidly  shortened,  most  of  them  branched, 
ventral  fins  jugular,  close  together,  1, 5,  the  spine  very  short,  the  inner- 
most rays  the  longest.  Air-bladder  generally  absent.  Pyloric  coeca 
in  moderate  number.  Carnivorous  fishes  of  singular  appearance,  living 
on  the  sea -bottoms  in  most  warm  regions.    Genera  7;  species  about  20. 

{Trdchinidcey  group  Uranosoopina  Guuther,  ii,  225-232.) 
a.  Dorsal  fiu8  2;  head  without  spines;  no  tentacle  in  the  mouth..  Astroscopus,  33S. 

83§.— ASTROSCOPUS  Brevoort. 
(Agnus  Giinther:  Upselonphorus  Gill.) 

(Brevoort;  Gill,  Proc.  Acad. Nat.  Sci.  Phila.  1860,20;  type  Uranoecopns anoploa  Cuvicr.) 
Mouth  large,  the  lower  jaw  without  retractile  tentacle  within.  Teeth 
narrow,  in  villiform  bands,  on  jaws,  vomer,  and  palatines;  teeth  of  jaws 
depressible.  Nostrils  fringed;  a  curved  furrow  behind  each  eye,  with 
its  edges  fringed.  No  spines  about  the  head,  the  edges  of  the  mem- 
brane bones  covered  by  smooth  skin;  surface  of  the  bones  rugose;  a 
broad  plate  on  the  occipital  region,  from  the  middle  of  which  a  Y- 
shaped  projection  extends  forward,  the  tips  of  the  fork  being  between 
the  eyes;  a  trapezoidal  space,  covered  by  naked  skin,  bounded  by  the 
Yj  the  eye,  the  suborbitals  and  the  occipital  plate.  Head  scaleless; 
back  and  sides  covered  with  close-set  scales;  belly  mostly  naked. 
Humeral  spine  obsolete;  no  spine  before  the  ventrals.  First  dorsal 
small,  of  about  4  low,  stout,  pungent  spines,  connected  by  membrane 
to  the  second  dorsal,  which  is  rather  high  and  long;  pectorals  and  ven- 
trals large.  American,  distinguished  from  the  Old  World  Uranoscoptis 
chiefly  by  the  unarmed  head.    (a<rr<Jov,  star;  axo-niw^  to  look.) 

976.  A.  y-graecnm  (C.  &  V.)  GiU. 

Dark  brown  above,  paler  below;  upper  parts  densely  covered  with 
small  rounded  white  spots,  each  surrounded  by  a  black  ring;  lower 
jaw  and  labial  fringes  similarly  spotted ;  spinous  dorsal  black,  white 
posteriorly;  soft  dorsal  with  2  black  and  2  white  stripes;  caudal  black, 
with  2  white  longitudinal  stripes,  its  upper  and  lower  edges  nar- 
rowly white;  anal  white  at  base  and  tip,  with  a  black  median  band; 
pectorals  brown,  with  a  black  band  below,  the  lower  edge  white,  the 
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upper  ray  spotted ;  ventrals  white.  Width  of  pectorals  less  than  half 
length  of  head^  their  length  a  little  less  than  that  of  head;  ventrals 
reaching  three-fifths  distance  to  vent.  Scales  small,  evident,  in  very 
oblique  series,  /-shaped  bone  on  top  of  head  conspicuous,  on  each 
side  of  it  a  broad  naked  area,  said  to  be  the  seat  of  electric  powers. 
A  ridge  of  skin  along  middle  line  of  belly  from  ventrals  to  vent. 
Head  3;  depth  3.  D.  IV-I,  13;  A.  12.  L.  12  inches.  West  Indies, 
occasional  on  our  South  Atlantic  coast. 

(  Uranoscoptis  y-grascum  Cuv.  &  Val.  iii,  30d,  1829:  Uranoscopua  y-grcecum  Glinther,  ii, 
229:  Upselovphorus  y-grascum  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  113;  Bean,  Proc. 
U.  S.  Nat.  Mas.  1879,  58.) 

977.  A.  anoplns  (Cuv.  &  Val.)  Brevoort. 

Brownish,  everywhere  covered  with  fine  white  spots;  a  dark  lateral 
band  on  the  caudal  peduncle,  near  which  the  spots  are  larger;  caudal 
with  lengthwise  stripes  of  blaek  and  pale.  Form  and  armature  essen- 
tially as  in  A,  y-grcecum.  Pectoral  a  little  longer  than  ventral,  one- 
fourth  shorter  than  the  head.  Scales  on  back  evident,  but  small,  the 
belly  and  lower  part  of  the  sides  naked.  Head  2J;  depth  3 J.  D.  IV- 
13;  A.  12;  Lat.  1.  113.    Atlantic  coast  of  United  States;  rare. 

(  Uranoscopua  anoplos  Cuv.  &  Val.  viii,  493  (young,  said  to  be  naked):  Agnus  anoplus 
Guuther,  ii,  229:  Astrosoopris  guttatiLS  Abbott,  Proc.  Acad.  Nafe.  Sci.  Phila.  1860,  365; 
Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  60.) 

Family  CIV.— GOBIID^. 

{Tfie  Gobies.) 

Body  oblong  or  elongate,  naked  or  covered  with  ctenoid  or  cycloid 
scales.  Dentition  various,  the  teeth  generally  small;  premaxillaries 
})rotractile;  suborbital  without  bony  stay.  Skin  of  head  continuous 
with  covering  of  eyes.  Opercles  generally  unarmed.  Pseudobranehiae 
present.  Gills  4,  a  slit  behind  the  fourth;  gill-membranes  united  to  the 
isthmus,  the  gill-openings  thus  restricted  to  the  sides.  No  lateral  line. 
Dorsal  fins  separate  or  connected,  the  spinous  dorsal  least  developed, 
of  2-8  flexible  spines,  rarely  wanting;  anal  usually  without  spine,  sim- 
ilar to  the  soft  dorsal ;  ventral  fins  close  together,  separate  or  fully  united, 
each  composed  of  a  short  spine  and  5  soft  rays,  the  inner  rays  longest; 
the  ventral  fins,  when  united,  form  a  sucking-disk,  a  cross-fold  of  skin 
at  their  base  forming  a  cup;  caudal  fin  convex;  anal  papilla  prominent. 
No  pyloric  coeca ;  usually  no  air-bladder.  Carnivorous  fishes,  mostly  of 
small  size,  living  on  the  bottoms  near  the  shores  in  warm  regions.    Some 
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inhabit  fresh  waters,  and  others  live  iudiscriminately  in  either  fresh  or 
salt  water.    Gtenera  60-70;  species  nearly  400. 
{Gobiidw  part;  groups  Gohiina,  Amhlyoptna,  and  Trypauchenina  Gilntber,  ili,  1-138.) 

*  Ventrals  separate ;  body  scaly.     (Eleotridinw.) 
a.  Vomerine  teeth  present;  isthmuff  narrow,  the  gill-openings  continued  forward 

below Philypxus,  339. 

aa.  Vomerine  teeth  wanting ;  isthmus  broad. 

6.  Scales  small  (60-100  in  a  lengthwise  series);  teeth  fixed Eleotris,  340. 

hh  Scales  large  (30-35  in  a  lengthwise  series);  outer  teeth  movable. 

DORMITATOR,   341. 

***  Ventral  fins  united. 

c.  Dorsal  fins  separate.     (GobiincB*) 
d.  Dorsal  spines  several. 
€.  Body  scaly. 
/.  Scales  ctenoid;  dorsal  spines  6;  maxillary  moderately  developed,  end- 
ing below  the  eye. 
h.  Teeth  in  the  upp^  jaw  emarginate,  in  one  series;  teeth  of  lower  jaw 

horizontal Evorthodus,  342. 

hh.  Teeth  all  simple, 
i.  Teeth  in  the  upper  jaw  in  one  series;  those  below  in  a  very  narrow 

band Euctenogobius,  343. 

it.  Teeth  in  several  series  in  each  jaw. 
j.  Teeth  of  the  outer  series  fixed,  somewhat  enlarged;  body  not 

greatly  elongate (JOBius,  344. 

jj.  Teeth  of  the  outer  series  setaceous,  movable;  body  extremely 

long  and  slender (Jobionellus,  345. 

ff.  Scales  very  small,  cycloid. 

k.  Maxillary  inordinately  developed,  in  the  adult,  reaching  the 

gill-opening;  dorsal  spines  6 Gillichthys,  346. 

kk.  Maxillary  moderately  developed;  dorsal  spines  7  or  8. 

Lepidogobius,  347. 

ee.  Body  naked;  teeth  in  bands;  no  canines Gobiosoma,  348. 

dd.  Dorsal  spines  2;  body  naked;  eyes  obsolete Typhlooobius,  319. 

cc.  Dorsal  fin  continuous;  scales  minute  or  wanting.    {Amblyopinw.) 

I.  Teeth  in  a  single  series Tyntlastes,  350. 

889.— PHII^YPNUS  Cuvier  &  Valenciennes. 
(Lembus  Gilnther. ) 

(Cuv.  &  Val.  Hist.  Nat.  Poiss.  xi,  255,  1837:  type  Platycephnlus  darmttatar  Bloch  & 
Schn.) 

Body  eloDgate,  terete  anteriorly,  compressed  behind.  Head  elongate, 
depressed  above.  Mouth  large ;  lower  jaw  longest.  Teeth  cardiform,  on 
jaws  and  vomer;  no  teeth  on  palatines  and  tongue.  Gill-openings  con- 
tinued forward  below,  so  that  the  isthmus  is  very  narrow.  Scales  mod- 
erate, ctenoid,  covering  most  of  the  head.  Dorsal  fins  well  separated, 
the  first  of  7  spines;  ventrals  separate.  Largest  of  the  OobieSy  some  of 
the  species  reaching  a  length  of  nearly  2  feet  Tropical  rivers  and 
bays.    {ti'th'vo<:j  slumber-loving.) 
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07§.  P.  dormitator  (Bl.  <&  8chn.)  Cav.  -&  Val. 

Brownish,  marbled  with  darker;  sides  of  head  with  2  brown  stripes; 
fins  rose-colorod,  with  series  of  brown  spots ;  two  oblong  brown  spots 
on  base  of  pectorals.  Snout  sharp;  maxillary  reaching  to  opposite 
middle  of  orbit.  Vomerine  teeth  in  a  crescen^8haped  band.  Eye  small, 
half  width  of  interorbital  space.  Caudal  peduncle  very  long  and  rather 
slender.  Head  3  in  length;  depth  about  5^.  B.  VI-I,  9;  A.  I,  1); 
Lat.  1.  60.    L.  1-2  feet.    Texas  and  southward,  entering  the  rivers. 

(Plahjcephalua  dormitator  Bl.  &  Schn.  00,  1801:  EUotria  dormitatrlx  Gunther,  iii,  119; 
Cuv.  &  Val.  xii,  255.) 

340.— EL.EOTR1S  Gronow. 
T6iard8. 
'  (^GolnomoruB  and  Gobiomoroides  Lac6pMe.) 

(Gronow;  Blocb  &  Schneider,  Syst.  Ichth.  1801, 65:. type  Eleoiris  gyrinus  Cut.  &  Val.) 

Body  long  and  low,  compressed  behind.  Head  long,  low,  flattened 
above,  without  spines  or  crests,  almost  everywhere  scaly.  Mouth  large, 
oblique,  the*  lower  jaw  projecting.  Teeth  in  jaws  villiform,  fixed;  no 
teeth  on  vomer  or  palatines.  Preopercle  and  branchiostegals  unarmed. 
Eyes  small,  high,  anterior ;  isthmus  broad.  Dorsal  fins  well  apart,  the 
first  of  about  7  flexible  spines;  ventrals  separate.  Scales  small,  cycloid, 
00-100  in  a  longitudinal  series.  Tropical  seas,  entering  fresh  waters. 
(yjUo-:^  bewildered.) 

079.  E.  eryrinus  Cuv.  &  \o\,^T4tard;  Sleeper, 

Brownish;  vertical  fins,  with  brown  dots;  two  darker  stripes  behind 

the  orbit.     Body  elongate,  moderately  compressed,  of  nearly  equal 

depth  throughout.    Caudal  peduncle  long  and  deep.    Head  rather  broad 

and  flattened  above,  its  scales  minute.     Mouth  large,  very  oblique; 

maxillary  reaching  beyond  the  vertical  from  centre  of  orbit.  Eye  small, 

half  width  of  interorbital  space.    Head  3 J  in  length;  depth  about  5. 

D.  VI-I,  8 ;  A.  I,  8 ;   Lat.  1.  about  60.    Brackish  waters,  from  Texas 

southward. 

(IGobias  pUonU  Gmelin,  Syst.  Nat.  1783,  120:5;  Cuv.  &  Val.  xii,  220;  GUnther,  iii, 
122.) 

341.— DORJUITATOR  GiU. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18G2,  240:  type  Eleoiris  gundlachi  Poey.) 

Body  oblong,  the  back  broad  and  elevated;  the  head  broad  and  deep. 
Mouth  small,  anterior;  jaws  subequal,  each  with  a  narrow  band  of  slen- 
der teeth,  those  in  the  outer  row  movable;  no  teeth  on  vomer  or  pala- 
tines.   Eyes  moderate,  lateral,  wide  apart.     Head  unarmed,  almost 
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everywhere  scaly.  Scales  large,  ctenoid.  Isthmus  moderate;  gill-clefts 
extended  a  little  forward  above ;  gill-rakers  long.  Pharyngeal  teeth 
setaceous  5  an  external  series  broad,  flexible,  lamellifonn.  Dorsal  spines 
flexible,  usually  7;  ventrals  separate.  Brackish  waters  in  the  tropics. 
(Latin,  dormitatorj  one  who  sleeps.) 

0§0.  D.  lineatus  Gill. 

Browiiish-yellow,  thickly  punctnlated  with  darker,  with  a  dark  line 
running  along  the  midd  e  of  each  row  of  scales,  and  with  a  dark  ver- 
tical blotch  on  the  scapular  region;  head  apparently  with  2  dark  longi- 
tudinal bands;  dorsal  and  aual  fins  with  2  rows  of  dark  spots  near  the 
base,  a  fainter  one  beyond;  all  the  fins  with  minute  dark  dots.  Head 
3§  in  length ;  depth  about  3.}.  Eye  equal  to  snout.  D.  VII-1, 10;  A.  I, 
10;  Lat.  1. 32.    {Gilt)    Savannah,  Ga.;  probably  identical  wifli  the  next. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  271.) 

OSl*  D.  maculatus  (Bloch.)  OlW^Sleeper, 

Dark  brown,  with  lighter  bluish  spots;  a  faint  dark  stripe  along  sides; 
a  large  daik  blue  spot  edged  with  black  above  base  of  pectorals,  and 
a  dark  streak  from  eye  to  angle  of  mouth;  two  dark  streaks  on  side  of 
head;  branchiostegal  membrane  blackish;  dorsals  barred  with  spots; 
anal  dusky,  barred  with  bluish,  and  with  white  margin;  a  dark  bar  on 
base  of  pectoral.  Caudal  a  little  shorter  than  head.  Eye  small,  shorter 
than  snout.  Head  3^  in  length;  depth  about  3  (in  the  adult).  D.  VII-0; 
A.  10;  Lat.  1.  33.  L.  12  inches.  Kio  Grande  and  southward  to  Guiana 
and  Equador;  very  abundant  in  brackish  waters.  (Here  described  from 
spe<;imens  from  Mazatlan.) 

(Sciwna  maculata  Bloch,  Ichth.  taf.  209,  f.  2:  Elcoiris  mugiloideii  C.  &  V.  xii,  26f5: 
Ekoiris  maculata  GUnther,  iii,  112:  ElcotHs  sumnulentits  Girard,  U.  S.  Mex.  Boiiud. 
Siirv.  Ichth.  1859,  28:  EleotrU  somnolenta  Giluther,  iii,  557:  Dminitator  omocyantua 
Poey,  Syn.  Piso.  Cubenu,  396.) 

342.— EVORTHODUS  GiU. 
(Gin,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  195:  type  Evorthodus  brevtceps  Gill.) 

Body  elongate,  covered  with  ctenoid  scales  of  moderate  size.  Head 
thick,  short.  Isthmus  moderate.  Teeth  in  a  single  series,  with  the 
crown  emarginate,  those  of  the  lower  jaw  horizontal ;  no  canines.  First 
dorsal  of  0  spines;  ventral  fins  united,  not  adherent  to  the  belly.  (£t», 
well;  opOo:;^  straight;  o(5oy?,  tooth.) 

©82.  E.  catulus  (Grd.)  Gill.* 
Olivaceous,  with  cross-blotches  of  darker.    Body  subfusiform.    Head 

*\Ve  art^  inforraed  by  Profetwor  Gill  that  thiH  species,  or  a  species  supposed  to  betbe 
same,  is  an  Evorthodus,    The  types  are  now  lost. 
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not  very  blunt.  Jaws  even.  Mouth  somewhat  oblique;  maxillary  ex- 
tending to  opposite  the  pupil;  isthmus  very  wide.  Dorsals  well  sepa- 
rated, the  second  somewhat  longer  than  the  first;  anal  short,  inserted 
behind  front  of  second  dorsal;  ventrals  not  reaching  to  vent;  pectorals 
broad  and  rounded,  reaching  vent;  dorsal  spines  not  filiform.  Head 
3  J;  depth  about  4.  D.  VI-11;  A.  11;  Lat.  1. 30.  Saint  Joseph's  Island, 
Tex.     {Girard.) 

(Gobias  catulns  Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  26.) 

343.— EUCTENOOOBIUS  GUI. 
'(Gill,  Ann;  Lye.  Nat.  Hist.  N.  Y.  vii,  45,  1859:  type  Enctenogobius  hadiua  Gill.) 

This  genus  differs  from  Oohius  in  the  dentition,  the  teeth  being 
pointed,  in  a  single  series  in  the  upper  jaw  and  in  a  very  narrow  band 
ill  tLe  lower.    (eS,  well;  ztsj^,  comb;  Oobim;  from  the  ctenoid  scales.) 

»88.  E.  Ijrricus  (Grd.)  J.  «fe  G.   , 

Brownish,  obscurely  barred  with  darker.  Body  oblong-elongate, 
tapering  slightly  from  occiput  to  caudal  peduncle.  Head  oblong,  com- 
pressed. Snout  very  blunt;  profile  in  front  of  eyes  nearly  vertical. 
Mouth  moderate,  nearly  horizonta-l;  maxillary  reaching  beyond  middle 
of  orbit.  Teeth  conical,  rather  strong,  in  two  rows  in  front  of  lower 
jaw,  in  one  on  the  side,  and  in  one  in  the  upper  jaw.  .Fins  all  high; 
middle  rays  of  spinous  dorsal  produced;  caudal  lanceolate;  pectoral 
reaching  beyond  tips  of  ventrals,  which  reach  the  vent.  Head  4^  in 
length;  depth  about  4^.    D.  VI-11 ;  A.  11 ;  Lat  1.  32.    Eio  Grande. 

{GoUns  hjricus  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  ia08, 169:  Gohim  lyricm.  GUnthcr, 
iii,  550.) 

341.— GOBIUS  Linnseus. 

Gobies. 

(Artedi;  Liunfens,  Syst.  Nat.:  type  Gobius  niger  L.) 

Body  oblong  or  elongate,  compressed  behind.    Head  oblong,  more  or 

less  depressed.    Eyes  high,  anterior,  close  together;  opercles  unarmed. 

Mouth  moderate.    Teeth  on  jaws  only,  conical,  in  several  series,  those  in 

the  outer  row  enlarged;  no  canines;  isthmus  broad.    Scales  moderate, 

ctenoid;  cheeks  usually  naked;  belly  generally  scaly.    Dorsal  usually 

with  6  spines;  pectorals  large;  ventrals  completely  united,  not  adnate 

to  the  belly;  caudal  fin  usually  obtuse.    Species  very  numerous.    Our 

species  are  very  little  known,  and  some  of  them  maj-  not  belong  to  this 

genu^.    {xiD^to^'j  Latin,  Gobius  or  G^o&io,  a  name  applied  to  the  gudgeon 

{Gobio  fluviatilis)  and  to  other  small  fishes;  allied  to  Cobitis,  chub,  etc.) 

*  Body  entirely  scaly. 

a.  Upper  rays  of  pectorals  partly  free,  finely  branched,  silk-like. 
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984.  O.  soporator  Cav.  &,  YaL 

Dark  brownish-olive,  marbled  with  darker,  and  wilh  lighter  dots 
along  the  series  of  scales;  fins  ail  blackish,  the  dorsal  and  caudal  more 
or  less  distinctly  barred;  a  dark  blotch  on  temporal  region.  Body 
rather  stoat.  Eye  rather  large,  slightly  less  than  snout.  Head  rather 
broader  than  high.  Month  rather  large;  jaws  equal ;  maxillary  to  mid- 
dle of  eye.  Cheeks  naked;  scales  on  nape  much  smaller  than  those  on 
body;  opercle  not  longer  than  eye;  distance  of  first  dorsal  from  eye 
equals  that  of  snout  from  preopercle;  upper  rays  of  i)ectoral  silk -like, 
the  fin  not  quite  as  long  as  caudal,  shorter  than  head;  veqtrals  not 
reaching  the  vent,  their  basal  membranes  very  broad.  Head  3;  depth 
4f.  D.  VI-I,  9:  A.  I,  8;  Lat.  1.  35;  1.  trans.  13.  Both  coasts  of  Mex- 
ico; very  abundant  southward,  north  to  Florida. 
(Cut.  &  Val.  xii,  56  j  GHnther,  iii,  26.) 

085.  O.  carolinensis  Gill. 

Blackish-brown,  indistinctly  marked  with  lighter;  a  darker  spot  at 
base  of, caudal;  a  few  light  spots  on  operculum;  fins  purplish.  Head 
4|  in  total  length  (with  caudal);  depth  about  5;  caudal  peduncle  J  of 
total  length,  its  height  |  of  the  same;  eye  4  in  length  of  head;  upper 
rays  of  pectorals  silk-like;  caudal  \  total  length,  as  long  as  pectoral. 
D.  VI-I,  9;  A*.  I,  8;  Lat.  1.  38;  L.  tr.  14;  P.  18.  {QUI)  Charleston, 
S.  C;  the  type  now  destroyed;  probably  identical  with  G.  soporator. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  268.) 

0§6.  O.  erulosus  Grd. 

Olivaceous,  with  transverse  black  spots  on  the  back  and  longitudinal 
ones  on  the  head.  Snout  subconical,  the  mouth  very  large,  oblique,  the 
lower  jaw  included;  maxillary  extending  beyond  the  orbit.  Eyes  small, 
superior,  their  length  5  in  head,  twice  the  interocular  space ;  isthmus 
moderate.  Dorsals  well  separated,  the  first  with  some  rays  filiform; 
dorsal  and  anal  barely  reaching  base  of  caudal ;  ventrals  reaching 
vent;  pectorals  longer  than  ventrals;  caudal  rounded;  scales  mod- 
erate. Head  nearly  one-fourth  the  total  length.  D.  VI-15;  A.  15. 
Indianola,  Tex.    {Oirard.) 

(Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  26.) 

0§7.  O.  wilrdemanni  Grd. 

Appearance  of  Oohius  lyricus.  Eeddish-brown,  obscurely  barred  with 
dusky.  Head  larger;  caudal  shorter;  ventrals  shorter;  anal  lower; 
scales  smaller  than  in  (?.  lyricus;  teeth  very  slender,  much  smaller 
than  in  O.  lyricus.    Third  dorsal  spine  filamentous.    D.  VI-11;  A.  12. 
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Brazos  Santiago,  Tex.    ( Olrard.)    Like  the  preceding,  a  dubious  species, 
which  may  not  belong  to  this  genus. 

(Girard,  U.  8.  Mex.  Bound.  Surv.  lohth.  1859,  25.) 

aa.  Pectoral  with  its  upper  rays  normal,  simple,  or  nearly  so;  scales  large.    (Cory- 
phopterw*  Gill.) 

9S§.  O.  grlauconrsennm  (Gill)  J.  &  G. 

Tawny,  with  a  faint  blue  spot  in  the  center  of  each  scale,  and  with  6 
spots,  each  formed  by  aggregation  of  dark  dots,  on  the  ridge  of  the 
barck  between  the  second  dorsal  spine  and  the  axil  of  the  soft  dorsal 
flu;  another  row  of  similar  but  fainter  spots  runs  from  the  scapular 
region,  and  a  third  row  along  the  middle  of  the  sides^  head  tawny, 
with  dark  spots  and  blue  dots;  a  straight  blue  line  across  the  cheeks; 
dorsal  fins  with  faint  blue  spots.  Body  robust,  compressed;  head 
naked;  mouth  oblique,  the  lower  jaw  slightly  projecting,  the  maxil- 
laries  extending  to  below  pupil;  teeth  long,  in  many  series,  the  outer 
curved;  scales  ctenoid,  large.  Pectoral  fin  with  the  upper  rays  little 
branched,  not  silk-like;  cheeks  scarcely  tumid;  caudal  and  pectoral 
longer  than  ventrals,  about  as  long  as  head.  Head  3^;  depth  4 J.  B. 
VI-10;  A.  I,  9;  P.  18;  Lat.  1.  25;  1.  transv.  7.  L.  IJ  inches.  Coast  of 
Washington  Territory.  (OilL)  The  original  type  is  now  lost,  and  the 
species  has  not  been  rediscovered. 

{Caryphopterua  glaucoframum  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  263.) 

84ft.— OOBIOIVEL.L.US  Girard.. 
Emerald-fishes. 
{Smaragdtts  Poey.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  168:  type  Gohiu8  Iancoolatu8  Bloch.) 

Body  extremely  long  and  slender,  the  depth  contained  more  than 
six  times  in  the  length  to  base  of  caudal.  Scales  small,  ctenoid.  Head 
not  depressed,  obtuse-convex,  scaly  above;  cheeks  and  opercles  naked; 
no  barbels.  Teeth  small,  in  narrow  bands,  those  in  the  outer  row  in 
the  lower  jaw  setaceous,  movable,  in  the  upper  jaw  somewhat  larger, 
fixed;  no  canines;  lower  jaw  thin  and  flat.  Dorsal  with  6  spines;  soft 
dorsal  and  anal  many-rayed;  caudal  lanceolate.  "Base  of  the  tongue 
tuberculate,  and  shining  with  bright  blue  and  green  reflections,  like  a 
a  precious  stone"  (hence  the  names  Smara^dus,  Esmeralda^  etc.).  Yer- 
tebrsB  elongate,  11  + 15.    (A  diminutive  of  Gobius.) 

''Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  262:  type  Conjphopterua  glaucofrwnum  Gill. 
(ropui^?7,  summit;  ?rrfpov,tiu.) 
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0§0.  O.  oceanicus  (Pall.)  J.  &  G. 

Brownish,  lighter  below;  a  faint  dusky  streak  along  sides;  a  dark 
bar  below  eye;  fins  unicolor;  pectorals  dusky.  Body  much  elongate, 
of  equal  depth  throughout.  Head  short;  profile  very  convex.  Mouth 
large,  oblique;  jaws  equal;  maxillary  reaching  to  below  middle  of  orbit. 
Dorsal  spines  more  or  less  elevated,  fihform,  usually  higher  than  the 
soft  rays;  caudal  from  J- J  of  length  of  body;  pectoral  slightly  longer 
than  head  or  than  ventrals,  none  of  its  rays  silk-like;  basal  membrane 
of  ventrals  well  developed.  Head  5J-6  in  length ;  depth  about  7^.  D. 
VI-13;  A.  14;  Lat.  1.  60-70,  the  scales  much  smaller  and  crowded,  an- 
teriorly.   Coast  of  Texas  to  Guiana. 

(Gohius  oceanicus  PalL'is,  Spicilegia,  viii,  4,  1769,  aft«r  G^ohiaa  cauda  Jongissima  actimi- 
nuta  Gronow:  Gohius  lanceolatus  Bloch.  Fische  Deutschl.  ii,  12,  pi.  38,  f.  1,  1784:  Gobiun 
lanceolatua  C.  &  V.  xii,  114:  Gobius  hacalatia  C.  &  V.  xii,  119:  Gohius  lanceolatus  GUn- 
ther,  iii,  50:  Gobionellus  hnstatus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila,  1858, 169:  Gohio- 
nellus  hastatus  Giranl,  U.  S.  Mex.  Bound.  Surv.  1859,  24.) 

316.-01L.£.ICHTHirS  Cooper. 
(Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  1863,  111:  type  Gillichthys  mirahilis  Cooper.; 

Body  moderately  elongate,  compressed,  covered  with  small,  cycloid, 
imbedded  scales;  belly  and  head  naked.  Eyes  small,  almost  superior. 
Gape  wide,  the  maxillary  in  the  adult  inordinately  developed,  prolonged 
backward  to  the  base  of  the  pectorals;  its  posterior  part  a  cartilaginous 
expansion,  connected  to  an  expansion  of  the  skin  of  the  lower  jaw, 
thus  forming  a  channel  backward  from  the  mouth,  almost  exactly  as 
in  the  Bleimioid  genus  Neoclintis  and  the  Trachinoid  genus  Opisthog- 
nathus.  Teeth  small,  even,  in  broad  bands.  Dorsal  fins  2,  the  second 
high,  the  first  of  6  very  weak  spines,  none  of  which  are  exserted;  cau- 
dal rounded;  pectorals  large;  isthmus  broad.  Singular  little  fishes, 
in  brackish  waters,  burrowing  in  the  mud. 

(Dedicated  to  Theodore  Gill. ) 

090.  O.  mirabilis  Cooiter.— Mud-fish. 

Dull  olive,  very  finely  marbled  with  darker;  sides  of  head  and  max- 
illary finely  punctate;  fins  olive;  belly  and  ventrals  yellowish.  Body 
rather  stout,  somewhat  compressed.  Eyes  small,  high,  anterior;  max- 
illary in  the  adult  reaching  past  base  of  pectorals,  proportionately 
smaller  in  the  young;  in  the  very  young  the  bone  is  scarcely  larger 
than  in  other  Gobies.  Scales  very  small,  smooth;  belly  and  head  naked, 
showing  prominent  veinings;  dorsal  spines  very  weak.  Head  3|;  depth 
4^;  maxillary,  in  adult,  3.     D.  VI-13;  A.  1, 10.     L.  6  inches.     Pacific 


Digitized  by  VjOOQIC 


.  104.    GOBIIDJa LEPIDOGOBIUS.  637 

coast  of  United  States,  extremely  abundant  southward.  It  lives  in 
shallow  creeks  and  lagoons,  where  it  fills  the  bottoms  with  holes  and 
tunnels. 

(Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  1863,  111.) 

347.— liEPIDOOOBIUS  GiU. 
(CycHogobiua  Steindaclmer. ) 
(Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  \&S9,  14:  type  Gohius  gracilis  Grd.) 

Scales  small,  cycloid;  dorsal  spines  7  or  8;  otherwise  essentially  as 
in  QoMms.    Pacific  Ocean.    (XsKCf^oc;^  scaly;  Oohitis.) 

a,  HeadHcaly.    (Lepidogohius.) 

091.  L..  grracilis  (Grd.)  Gill. 

Very  pale  olive,  with  roundish  blotches  of  rusty  red  on  back  and 
sides;  vertical  fins  mottled  witfi  reddish;  distal  half  of  all  fins  and 
under  side  of  head  blackish,  especially  in  the  males.  Body  elongate, 
long  and  low,  little  compressed,  covered  with  thin,  smooth,  half-im- 
bedded scales.  Head  scaly  above  and  on  cheeks  and  opercles;  mouth 
oblique;  jaws  equal;  maxillary  extending  to  below  middle  of  eye. 
Teeth  in  rather  broad  bands,  the  outer  teeth  enlarged,  especially  in 
upper  jaw;  outer  teeth  in  lower  jaw  somewhat  movable.  Eyes  large, 
placed  high,  the  interocular  space  very  narrow;  oj>ercle  adnate  to  scapu- 
lar arch  from  upper  edge  of  pectoral  upward.  Fins  rather  high,  the 
dorsal  spines  slender,  flexible  and  exserted  at  tip;  pectorals  short,  not 
reaching  so  far  as  tips  of  ventrals;  ventrals  inserted  slightly  behind 
axil  of  pectorals;  basal  sheath  of  ventrals  large.  Head  4;  depth  6 J. 
D.  VII-18;  A.  15.  L.  5  inches.  Pacific  coast  of  United  States;  com- 
mon northward,  in  rather  deep  water. 

(Gobiu8  gra4iilia  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 134,  not  of  Jenyns:  Gohius 
lepidua  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  127:  Gobius  lepidm  GUnther,  iii,  78.) 

aa.  Head  naked.    (Euoyclogohitts*^  Gill.) 

092.  L..  newberryi  (Grd.)  Gill. 

Olivaceous,  mottled  with  darker;  spinous  dorsal  and  anal  tipped  with 
dusky;  second  dorsal  and  caudal  checkered;  pectorals  transparent; 
head  with  some  dusky  markings.     Body  short,  chubby,  little  com- 

*Gill,  Proc'  Acad.  Nat.  Sci.  Phila.  1862,  330:  type  Gobius  newberryi  Grd.  "The 
genua  Eucyclogobius  is  very  distinct  from  Lepidogobiu9,  differing  espcciaUy  in  the 
robust,  subfusifonn  body,  the  size  and  position  of  the  eyes,  wider  forehead,  shape  of 
jaws,  and  especially  the  position  of  the  ventral  fins."  (Gill,  Proc.  Acad.  Nat.  Sci. 
Phila.  1863,  264.)    (ev,  weU;  xvK\oi,  cycloid;  GoUm,) 
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pressed.  Head  large,  rounded  above,  the  snout  broad.  Mouth  large, 
oblique,  the  lower  jaw  somewhat  projecting ;  maxillary  extending  to 
considerably  beyond  the  posterior  margin  of  the  small  eye.  Teeth 
rather  strong,  in  narrow  bands,  the  outer  row  larger;  outer  teeth  of 
lower  jaw  somewhat  movable.  Opercle*  adnate  to  scapular  arch  from 
upper  edge  of  pectoral  upwards.  Scales  very  small,  cycloid.  Head 
naked.  Fins  moderate;  dorsal  spines  very  slender,  not  filamentous, 
lower  than  the  soft  rays;  caudal  truncate,  about  as  long  as  pectorals, 
and  considerably  shorter  than  head;  ventrals  inserted  under  lower  an- 
terior edge  of  pectorals.  Head  3f ;  depth  4 J.  D.  Vn£-12;  A.  11;  Lat. 
1.  about  60.    L.  2 J  inches.    Coast  of  California;  rare. 

(Gohius  newherrii  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1B56,  136:  Gobiits  ne^cberrii 
Giintlier,  iii,  72:  Eucyclogobitia  newherrii  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  265.) 

34S.— OOBIOSO:«IA  Girard. 

(Girard,  Proc.  Acad.    Nat.   Sci.   Phila.  1858,  169:    type  Gobius  alepidotiu  Bloch  & 
Schneider. ) 

This  genus  differs  from  Oohius  mainly  in  the  entire  absence  of  scales. 
The  teeth  are  in  several  series,  the  outer  row  enlarged,  and  there  are 
no  canines.    Dorsal  spines  usually  7.    (Oohius:  <;S>fia^  body.) 

993.  O.  alepidotum  (Bl.  <&  Schn.)  Girard. 

Olive  brown,  with  7  or  8  paler  transverse  bar&;  fins  dark  brown; 
caudal  with  2  or  3  curved  bars.  Body  elongate,  little  compressed. 
Head  somewhat  flattened  above;  month  rather  small;  maxillary  ex- 
tending nearly  to  opposite  middle  of  orbit.  Caudal  fin  pointed.  Head 
3J;  depth  about  5J.  D.  VII-14;  A.  11.  South  Atlantic  coast  of  United 
States. 

(Oobiua  olepidotM  Bl.  &  Schn.  547,  1801;  GUnther,  iii,  85:  QoUim  bosdi  C.&  V.xii, 
93.) 

994*  O.  molestum  Girard. 

Dusky  brown;  fins  with  blackish  streaks.  Head  large,  depressed; 
snout  rounded;  jaws  even;  maxillary  scarcely  reaching  pupil.  Caudal 
fin  rounded,  shorter  than  head;  anal  shorter  than  second  dorsal;  ven- 
trals small,  not  reaching  vent;  pectorals  broad,  reaching  beyond  the 
ventrals;  dorsals  contiguous;  isthmus  very  wide.  Body  shoirt  and 
chubby.  Head  3J;  depth  4 J.  D.  yiI-12;  A.  12;  P.  16.  {airard.) 
Coast  of  Texas;  ascending  streams,  said  to  have  been  once  taken  at 
the  Falls  of  the  Ohio. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  169;  GUnther,  iii,  556.) 
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349.— TTPHLOOOBIUS  Steindachner. 
(Othonops  Rosa  Smith.) 
(Steindachner,  Ichth.  Beitrage,  viil,  142,  1879:  type  T.  califomierutis  Steind.) 

Body  moderately  elongate,  compressed,  covered  with  loose,  smooth, 
naked  skin,  fiead  large,  depressed,  with  tumid  cheeks.  Mouth  large, 
the  maxillary  reaching  to  beyond  the  orbit;  jaws  equal,  each  with  a 
narrow  band  of  villiform  teeth,  the  outer  teeth  slightly  enlarged;  lower 
jaw  capable  of  little  motion;  snout  rounded;  no  cirri.  Eyes  very  small, 
imperfect,  covered  by  skin.  Fins  low;  first  dorsal  of  2  flexible  spines; 
second  dorsal  moderate;  anal  very  short;  caudal  rounded;  ventral  disk 
as  in  Gohlus.  Gill-openings  rather  narrow.  One  species  known.  {TUifdo^j 
blind;  Qobius.) 

095.  T.  californiensis  Steind. 

Bright  pellucid  pink  in  life,  the  upper  parts  somewhat  speckled;  top 
of  head  with  slight  wrinkles  of  skin.  Insertion  of  first  dorsal  midway 
between  snout  and  base  of  caudal ;  insertion  of  anal  opposite  fifth  ray 
of  soft  dorsal;  pectorals  as  long  as  caudal,  extending  beyond  ventrals 
to  first  dorsal;  fin  rays  covered  by  loose  skin.  Eyes  visible  in  life  as 
small  dark  specks,  disappearing  in  alcohol.  Head  3|;  depth  5.  D. 
11-11;  A.  7;  P.  16.  L.  3  inches.  San  Diego,  Cal.;  burrowing  in  sand 
among  rocks. 

(Steindachner,  Ichth.  Beitr.  viii,  142, 1879 :  Othonops  eos  Roaa  Smith,  Proc.  U.  S.  Nat. 
Mu8.  1881,  19.) 

850.— TTNTIiASTES  Gtinther. 

(Gfinther,  Proc.  Zooi.  Soc.  London,  1862, 194 :  type  Amblyopus  sagitia  Gttnther.) 

Body  elongate,  compressed,  covered  with  small,  imbricate,  cycloid 
scales.  Head  elongate,  quadrangular.  Mouth  wide,  oblique,  the  lower 
jaw  projecting;  teeth  small,  in  single  series,  none  on  vomer  or  palatines. 
Eyes  very  small,  or  rudimentary.  Dorsal  fin  single,  continuous,  about 
6  of  its  anterior  rays  simple ;  caudal  fin  pointed,  more  or  less  joined  to 
the  dorsal  and  anal;  ventral  fins  united.  Air-bladder  very  small  or 
absent.  No  pseudobranchise.  Vertebrse  11  +  20.  Pacific  Ocean. 
{TuvrXatm^q^  a  mud-dabbler.) 

096.  T.  sagritta  Gtinther. 

Grayish,  sides  and  below  silvery ;  an  ovate  gray  spot  before  each 
dorsal  ray;  caudal  gray.  Body  and  head  elongate,  compressed,  the 
length  of  the  latter  two-thirds  the  distance  between  the  base  of  the 
ventral  and  the  vent.    Maxillary  reaching  to  behind  eye ;  teeth  sub- 
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horizontal,  very  small.  Scales  becoming  larger  posteriorly.  Caudal 
arrow-shaped,  about  one-fourth  length  of  rest  of  body;  pectoral  as  long 
as  ventral,  half  as  long  as  head.  Head  5f  (7  in  total  with  caudal); 
depth  9f  (12  with  caudal).  D.  VI,  21;  A.  I,  20.  L.  9 J  inches.  "Cali- 
fomia."  {Olinther.) 
{Amblyopua  (Tyntlastes)  sagitla  GUnther,  Proc.  ZooL  Soc.  Lond.  186«,  193.) 


Family  CV.— CHIRID^.* 

{The  Chiroids.) 

Cottoid  fishes,  with  the  body  elongate,  covered  with  small  scales, 
which  are  either  ctenoid  or  cycloid;  head  more  or  less  conical,  scaly, 
without  armature  above;  preopercle  sometimes  armed;  top  of  head 
without  spinous  ridges,  but  usually  with  dermal  flaps;  a  bony  stay 
across  the  cheeks  from  the  suborbital.  Mouth  large  or  small,  with 
teeth  on  jaws,  and  usually  on  vomer  and  palatines;  teeth  various. 
Gills  4,  a  considerable  slit  behind  the  fourth;  gill-membranes  free  or 
variously  attached.  Branchiostegals  6  or  7.  Pseudobranchise  present. 
Dorsal  fin  elongate,  continuous  or  divided,  the  anterior  half  or  more 
composed  of  spines;  anal  fin  elongate,  with  or  without  spines;  ventrals 
I,  5;  some  or  all  of  the  soft  rays  branched.  Pyloric  coeca  few  or  many. 
Lateral  line  present;  sometimes  several  lateral  lines.  Carnivorous 
fishes  of  the  North  Pacific.    Genera,  8  or  9  known;  species  about  15. 

(TriglidcB,  gjoup  Heterolepidina  Giinther,  ii,  90-95:  genera  Chirus,  Ophiodarif  Agram- 
mu8^  and  Zaniolepis,) 

a.  Lateral  lines  4  or  more  on  each  side;  anal  spines  obsolete;  mouth  moderate;  jaws 
with  an  outer  series  of  stronger  teeth,  but  no  canines.     (Chirince.) 
h.  Gill-membranes  broadly  united,  free  from  the  isthmus;  scales  mostly  ctenoid. 

HBXAGRAMMrS,  351. 

aa.  Lateral  line  single  on  each  side. 

d.  Gill-membranes  free  from  the  isthmus;  preopercle  armed. 

e.  Anal  spines  obsolete;  scales  cycloid;    mouth  large,  with  strong  canines. 

( OphiodontincB) Ophiodon,  352. 

ee.  Anal  spines  3,  strong;  scales  ctenoid;  month  small,  without  canines. 

*The  ChiridcBf  Scorpcenidw,  Coitidoe,  AgonidWy  TriglidcB,  LiparididWf  and  CyclopteridcB 
from  a  closely-related  sevles  (Cataphradi)y  and  are  distinguished  from  all  tlie  other 
Acanihopteri  by  the  presence  of  the  suborbital  stay.  Different  writers  have  widely 
separated  some  of  the  members  of  this  group  from  the  others,  but  the  relations  of 
each,  especially  of  the  ScorpcsmdWy  Agonidw^  and  Liparididce^  with  the  CoitidcB  are  so 
close  that  it  is  difliciilt  to  draw  satisfactory  boundary  lines. 


Digitized  by  VjOOQIC 


105.   CHIRID^ — HEXAGRAMMUS.  ,        641 

/.  Gill -membranes  scarcely  united;  spinons  dorsal  greatly  elevated  in  fh>nt; 

scales  very  rough.     {ZanxoXe^incB) Z aniolepis,  353. 

ff,  Gil  I -membranes  broadly  united;  dorsal  spines  low,  stiff;  head  pointed. 

(OxyhbiincB) Oxylebius,  354. 

dd.  Gill-membranes  united  to  the  narrow  isthmus;   preopercle  unarmed;   anal 
spines  weak  or  obsolete. 
g.  Dorsal  fins  connected.    (Agramminof, ) 

'    h.  Anal*  comparatively  short,  its  rays  about  12;  palatine  teeth  present. 

Mykiolepis,  355. 

gg.  Dorsal  fins  widely  separated;  body  and  head  rather  slender.    (AnopUh' 

pominoi) Anoplopoma,  356. 

851.-HCXAORAMJIIUSt  StoUer. 

Back-trout 

(Chims  Steller:  Ldbrax  Pallas:  Aoantholebius  Gill:  Chiropsia  Girard.) 

(Steller;  Tilesius,  Act.  Acad.  PetropoL  ii,  335, 1810:  type  Hexagrammus  asper  8 teller.) 

Body  oblong,  somewhat  compressed.  Head  snbconical,  blant  in 
profile.  Mouth  rather  small,  horizontal;  jaws  with  bands  of  moderate- 
sized,  conical  teeth,  the  outer  row  enlarged;  teeth  on  vomer,  and  usu- 
ally a  small  patch  on  the  palatines;   preopercle  unarmed;  a  fringed 

*  Anal  rays  about  20  in  Agrammua  schlegeliy  a  Japanese  species. 

tXhe  following  species  from  the  coast  of  Kamtsohatka,  related  to  HexagrammuSy 
have  been  made  the  types  of  distinct  genera.  These  genera  may  be  valid,  if  the 
characters  assigned  are  correct,  which  is  doubtful : 

GRAMMATOPLEURUS  GiU. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  166:  type  Labrax  lagooephalM  Pallas. 

Distinguished  from  Hexagrammus  by  the  cycloid  scales,  {ypatintfj  lino;  nXevpoVf 
Bide.) 

O.  lagocephalns  (Pallas)  Gill. 

Five  lateral  lines;  mouth  rather  small;  color  golden-brown.  D.  XX-24;  A.  22. 
Kurile  Islands. 

(Labrax  lagoc^halus  Pallas,  M^m.  Acad.  Petorsb.  ii,  384, 1810:  Chirus  lagocephalus 
Giinther,  ii,  92.)  t 

OCTOGRAMMUS  Bleeker. 

(Sleeker,  Yersl.  At.  Amst.  vi,  1370:   tyi>e  Ldbrax  ootogrammus  'PaX\a8  =  Octogrammm 
paUaH  Bleeker*) 
Distinguished  from  Hexagrammus  by  the  onion  of  the  gill-membranes  to  the  isth- 
mus (f).    (oHTo,  eight;  ypajujuV}  li^*®*) 

0.  pallasi  Bleeker. 

Olivaceous;  back  and  sides  spotted;  belly  yeUow;  pectorals  hyaline;  Tentrala 
black  at  tip:  four  lateral  lines;  mouth  moderate;  scales  strongly  ctenoid;  body 
elongate;  dorsal  deeply  notched.  ^'Flabella  branchio  stega  divisa."  D.  XIX;  A. 
24.    Kamtschatka  and  Aleutian  Islands. 

(Ldbrax  octogrammus  Pallas,  1.  c.  393:  CMrue  octogrammue  GOnther,  M,-  92^  Bleeker, 

1.  c,}= Hexagrammus  decagrammusi) 

BulL  Nat.  Mus.  No.  16 41  ^  j 
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supraorbital  cirras.  Gill-membranes  broadly  connected,  free  from  the 
isthmus}  gill-rakets  short,  tubercledike.  Scales  small,  mostly  ctenoid. 
Head  more  or  less  scaly,  without  spines*  Lateral  lines  usually  5  on 
each  side.  Dorsal  fin  long,  sometimes  with  a  deep  emargination  be- 
tween the  spines  and  the  soft  rays;  dorsal  spines  slender,  19-22  in 
number  5  anal  fin  elongate,  with  a  single  rudimentary  spine;  rays  of 
pectorals  and  anal  exserted  and  almost  simple;  pectoral  rounded,  with 
broad,  procurrent  base,  the  rays  thick;  ventrals  well  developed,  placed 
at  a  considerable  distance  behind  the  root  of  the  pectorals;  caudal  sub- 
truncate.  Branchiostegals  6.  Pyloric  coeca  numerous  (about  13).  ]S*o 
air-bladder.  Species  of  rather  large  size  and  bright  coloration;  abun- 
dant in  the  North  Pacific    (izj  six;  rP^fJLfirjj  line.) 

a.  Dorsal  fin  contiauotis,  or  bat  slightly  emarginate.    (Pleurogrammua*  GUI.) 

997.  H.  monopteryipiiis  (Pallas)  J.  &  0. 

Dark  olive  above,  yellowish  below,  the  color  of  the  back  forming  sev- 
eral broad  cross-bars  on  the  sides;  fins  dusky,  nearly  plain;  the  pec- 
toral with  blackish  margin ;  ventrals  blackish.  Body  rather  stout,  little 
compressed.  Mouth  moderate^  the  maxillary  extending  to  below  the 
front  of  the  large  eye.  Teeth  in  the  jaws  in  bands,  the  outer  series 
somewhat  enlarged  and  recurved ;  teeth  on  vomer,  and  a  few  asperi- 
ties on  the  palatines.  Supraocular  cirri  small.  Cheeks  partly  naked ; 
opercles  well  scaled;  scales  small,  all  rough.  Five  lateral  lines,  the 
fourth  of  these  ceasing  on  the  belly.  Dorsal  fin  high  and  continuous; 
pectoral  rather  large;  ventrals  long,  inserted  behind  the  pectorals  at 
a  distance  of  twice  the  diameter  of  the  eye.  Head  4J;  depth  4.  D. 
XX 1-25;  A.  24.    Coast  of  Alaska;  not  rare. 

(Labrax  monopierygins  Pallas,  M^m.  Ac.  Sci.  Petersb.  il,  391,  1810,  and  in  Zoogr. 
Rosso-Asiat.  iii,  281:  Chirus  monopterpgius  GUnther,  ii,  92.) 

90§.  H.  ordlnatns  (A>pe)  J.  &  G. 

"Dorsal  fins  not  very  elevated,  continuous,  but  with  a  slight  depres- 
sion at  the  point  of  union  of  the  two;  a  dentate  flap  above  each  eye; 
lateral  lines  of  pores  5,  only  three  of  which  extend  to  the  basis  of  the 
caudal  fin,  viz,  the  second,  third,  and  fifth;  the  first  extends  to  opposite 
the  middle  of  the  second  dorsal;  the  fourth  commences  below  and  in 
front  of  the  basis  of  the  pectoral,  and  extends  to  a  x)oint  a  little  behind 
that  measured  by  the  extremity  of  that  fin;  the  inferior  series  of  oppo- 
site sides  converge  and  unite  a  little  behind  the  basis  of  the  ventrals 

•Gill,  Proc.  Acad,  Nat  fict  Phila.  1861,  166:  type  Lahrax  monopterygjua  Pallas. 
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into  a  single  median  line,  whicli  extends  to  the  brancliiostegal  fold. 
Radii  Br.  VI;  D.  XIX-25;  C.  17,  the  interspaces  scaled;  the  margin 
nearly  truncate;  A.  26;  V.  I,  5;  P.  18.  Head  scaled  above  and  on 
sides,  except  on  interoperculum  and  muzzle.  Scales  ctenoid,  13-94-34. 
The  scales  are  elongate,  and  nearly  truncate  distally;  on  the  sides  they 
are  in  oblique  series,  but  near  the  dorsal  fin  from  3-5  rows  exhibit 
scales  superposed  vertically.  General  color  pale-orange,  with  Hi- 
defined  blackish  shade  on  the  sides,  and  7  quadrate-blackish  spots  at 
the  base  of  the  dorsal  fin;  below,  bright  yellow;  dorsal  and  caudal  fin 
yellowish  at  base,  margins  with  a  broad  blackish  band;  3  black  spots 
on  the  middle  of  the  first,  and  4  on  the  middle  of  the  second  dorsal  fin ; 
anal  yellow,  with  7  blackish  blotches  extending  anteriorly  across  the 
rays;  pectoral  yellow,  with  brown  spots  on  the  rays  and  a  black  one  at 
the  base  in  front;  eye  with  5  blackish  radii,  diverging,  two  anteriorly, 
one  upward  and  backward,  one  backward,  and  one  downward  and  back- 
ward. Total  length  14  inches;  length  of  head  entering  it  4.33  times; 
depth  of  body  4  times  in  the  same;  eye  5  times  in  head,  1.66  times  in 
muzzle,  and  1.25  times  in  interorbital  width."   Coast  of  Alaska.    {Cope.) 

(Chirua  ordinatus  Cope,  Proo.  Amer.  Phil.  Soc.  Phila.  1873.) 

aa  Dorsal  fin  with  the  spines  separated  from  the  soft  rays  by  a  deep  notch,    (ffexa- 
grammu8,) 
h.  Cheeks  partly  naked. 

0.  Scales  aU  strongly  ctenoid. 

999.  H.  asi^r  Steller. 

Light  or  dark  greenish,  much  mottled  with  blackish,  rusty -red,  and 
light  blue,  the  dark  color  in  the  form  of  fine  marblings,  the  reddish  in 
the  form  of  broad  washes,  and  the  bluish  as  roundish  spots;  two  light- 
bluish  bands  downward  and  forward  from  eye,  separated  by  a  black- 
edged  brown  area;  a  whitish  streak  and  various  reticulate  markings 
on  cheeks  and  opercles;  pectorals  and  dorsal  mottled  with  brown  spots; 
a  dark  humeral  spot,  distinct  in  the  young;  lower  fins  black  in  the 
male,  pale  in  the  female;  flesh  often  tinged  with  green.  Form  rather 
slender.  Maxillary  reaching  past  front  of  eye,  about  to  pupil.  No 
teeth  on  palatines.  Scales  all  strongly  ctenoid,  except  on  sides  of 
head; 'region  about  suborbital  stay  and  lower  part  of  the  opercles 
naked  or  nearly  so;  lower  part  of  cheeks  scaled  in  varying  degrefe, 
generally  more  naked  in  large  examples.  A  lateral  line  from  occiput 
close  to  dorsal  fin,  ceasing  near  middle  of  spinous  dorsal;  one  from 
occiput  along  back  to  base  of  caudal;  one  from  angle  of  opercle  to 
middle  of  base  of  caudal;  one  from  just  below  the  pectoral  fin,  unda- 
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lating  along  the  sides  of  the  abdomen,  ceasing  in  front  of  tips  of  ven- 
trals^  one  beginning  on  the  median  line  of  the  breast,  forking  near 
the  middle  of  the  ventrals,  the  branches  going  straight  to  the  lower 
part  of  the  tail.  Dorsal  high,  less  deeply  emarginate  than  in  the  fol- 
lowing species;'  the  spines  high;  caadal  slightly  emarginate;  sapraoc- 
nlar  tentacles  moderate,  about  as  long  as  pupil;  sexes  not  very  dis- 
similar. Head  3§;  depth  ^.  D.  XXTI-I,  20;  A.  23;  Lat.  1.  110. 
Alaska,  south  to  San  Francisco  and  Japan;  abundant. 

(SteUer,  MSS.  Tileeius,  Act.  Acad.  Petrop.  ii,  340, 1810:  Lahrax  hemgrammus  Pallas, 
Zoogr.  Rosso-Asiat.  iii,  684,  1811 :  Ckirus  hexagrammu$  Giinther,  ii,  91 :  CMropms  nebu- 
lo82i$  Girard,  U.  S.  Pac.  R.  R.  Sorv.  Fish.  45,  based  on  a  specimeD  with  some  of  the 
soft  rays  of  the  dorsal  broken,  resembling  spines:  Chirus  nehulosus  Giinther,  ii,  93: 
Acantholebiua  nehuloaus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  166:  Chims  trigrammus 
Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873:  Mexagrammus  acaher  Bean,  Proc.  U.  S.  Nat. 
Mns.  1881, 154 ;  based  on  very  young  specimens,  showing  a  rudimentary  additional 
lateral  line  along  middle  of  side.) 

CO.  Scales  mostly  cycloid  posteriorly;  dorsal  very  deeply  emarginate. 

lOOO.  H.  saperciliosns  (Pallas)  J.  &  G. 

Blackish -green,  varying  to  dark  brown  and  cherry-red,  the  coloration 
and  pattern  extremely  variable;  sides  usually  with  round  pale  spots, 
which  are  generally  cherry-red,  especially  in  the  adult,  but  which  are 
sometimes  nearly  white  and  often  obsolete;  belly  mostly  reddish; 
pectorals  greenish  or  red,  usually  with  2  or  3  dusky  crescent-shaped 
cross-bands  at  base,  the  outer  portion  often  plum-color;  fins  mostly 
greenish  or  red,  variegated;  lower  fins  mostly  dusky;  flesh,  and  all 
membranes,  livid  green,  especially  in  the  adult;  stomach  and  intes- 
tines of  a  livid  green.  Body  rather  robust.  Orbital  tentacle  much 
larger  than  in  other  species,  its  length  §  the  diameter  of  the  eye.  A 
few  teeth  on  front  of  palatines.  Skin  covering  suborbital  stay  naked; 
cheeks  otherwise  scaly.  Scales  ctenoid  on  body  anteriorly,  becoming 
nearly  smooth  behind  and  on  head.  Lateral  lines  5;  one  on  the  middle 
line  from  the  nape,  forking,  and  extending  on  each  side  nearly  to  end 
of  second  dorsal;  the  second  to  the  upper  edge  of  the  caudal;  one  to 
the  middle  line  of  the  tail;  one  from  throat  to  about  middle  of  anal; 
and  one  on  the  middle  line  of  the  belly,  forking  behind  the  ventrals, 
and  extending  on  each  side  to  the  tail.  Dorsal  deeply  emarginate. 
Caudal  truncate  or  slightly  rounded;  pectorals  large.  Sexes  similar, 
•  Head  4;  depth  3 J.  D.  XX-23;  A.  22;  Lat.  1.  107.  L.  18  inches. 
Alaska  to  Monterey;  not  rare. 

{Lahrax  superciliosua  Pallas,  Mem.  Acad.  Petersb.  ii,  388,  1810,  and  in  Zoogr.  Rosso- 
Asiat.  iu,279:  Chirus jpUstm  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  132:  Chiropsi$ 
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pictus  Grd.  U.  8.  Pac.  R.  R,  Surv.  Fish.  43:  Chiruspidus  GOnther,  ii,  93:  CkiruspioiMS 
liOckington,  Proc.  U.  S.  Nat.  Mus.  1880,  54:  CMrua  balias  Cope,  Proc.  Amer.  Phil.  Soc. 
1873.) 

hb»  Cheeks  wholly  scaled ;  scales  all  ctenoid. 

lOOl*  H.  decairrantntas  (Pallas)  J.  &  G,—Bock  Trout;  Boregat;  Bodkron, 

Males  clear  brownish-olive  of  varying  shade,  often  tinged  with  blaish 
or  coppery  and  vaguely  blotched  5  often  with  small  blue  spots  j  head 
and  anterior  part  of  body  with  rather  large  sky-blue  spots,  each  sur- 
rounded by  a  rusty  ring,  these  smaller  and  more  numerous  on  the  top 
of  the  head;  lips  with  bluish  spots;  upper  fins  brown,  mottled;  ven- 
trals  and  anal  dusky-bluish;  pectorals  dark,  both  rays  and  membranes 
crossed  by  sharply-defined  whitish  reticulations,  so  that  the  fins  appear 
to  \)^  profusely  spotted  with  white.  Females  brownish,  somewhat  tinged 
with  reddish,  closely  covered  with  round  spots  of  a  reddish-brown;  these 
spots  usually  quite  small  and  uniform  over  the  whole  back  and  sides; 
dorsal  fin  spotted  on  the  scaly  part,  the  fins  otherwise  plain  reddish  or 
bluish,  the  ventrals  usually  dusky;  pectx)rals  light  orange^  without  marJc- 
ings.  Other  females  {^^maculoseriatus^)  have  the  ground  color  slaty- 
blue,  with  rows  of  round  orange  spots  considerably  larger  than  usual, 
and  becoming  vermiculations  on  the  head;  dorsal  fin  orange,  clouded  at 
base  with  blue;  soft  dorsal  edged  with  bluish;  pectorals  plain  orange; 
belly  white.  Body  elevated  at  the  shoulders,  descending  rather  steeply 
at  the  nape.  Maxillary  not  reaching  middle  of  eye;  a  very  few  teeth 
on  front  of  palatines;  supraocular  fiap  smaller  than  in  other  species, 
shorter  than  pupil.  Cheeks  and  opercles  entirely  scaled;  scales  on  the 
body  all  strongly  ctenoid.  Uppermost  lateral  line  forking  on  the  nape, 
the  branches  running  to  opposite  the  middle  of  the  second  dorsal;  the 
second  lateral  line  to  upper  edge  of  tail;  the  third  to  middle  of  tail; 
the  fourth  to  a  little  beyond  the  middle  of  anal;  the  fifth  to  lower  edge 
of  tail;  the  fourth  beginning  near  the  lower  edge  of  the  pectorals  and 
undulating  opposite  the  ventrals,  the  lowermost  on  each  side  joining 
just  in  front  of  the  vent,  and  proceeding  on  the  median  line  to  the 
middle  of  the  breast.  Dorsals  high,  scarcely  connected;  pectorals  and 
ventrals  large;  caudal  slightly  emarginate.  Head  4^;  depth  4,  B. 
XXI-24;  A.  I,  23;  Lat.  1. 112.  L.  18  inches.  2^orth  Pacific;  abundant 
from  Point  Concepcion  to  Alaska. 

(Ldbr€ue  deoagrammua  Pallas,  M^m.  Acad.  Petersb.  1810,  ii,  386,  $,  and  in  Zoogr. 
Rosso- Asiat.  iii,  278:  Chirus  decagrammtis  Gtinther,  ii,  92:  Chirus guttatu9  Girard,  Proc. 
Acad.  Nat.  Sci.  Phila,  1854,  132:  ChiropHs  guttatus  Grd.  U.  S.  Pac.  R.  R.  Surv.  Fish. 
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44:  Chiropsis  constellatus  Girard,U.  S.  Pac.  R.  R.  Snrv.  Fish.  42,  ^:  Chirw  ooMteUatua 
GUntherii,  92:  Chinu  guttatitSf  oonstellatuay  and  maculoseriatus  LockiugtoD,  Proc.  U.  S. 
Nat.  Mu8.  1880.  iii,  63-55:  Oryates  lineatua  ( <J )  Ayres,  Proc.  Acad.  Nat.  Sci.  i,  9,  1854: 
^Ldbrax  octogrammua  Pallas,  Zoogr.  Rosso- Asiat.  283,  $ .) 

859.-OPHIODON  Girard. 
(Oplopama  Girard.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  133:  type  Ophiodon  elongaiu9  Girard.) 

Body  elongate,  low,  little  compressed.  Head  long,  rather  pointed, 
its  surface  scaleless.  Mouth  terminal,  very  large.  Jaws  with  very 
strong,  sharp,  uneqnal  teeth,  some  of  them  canine-like;  long  series  of 
canliform  teeth  on  vomer  and  palatines.  Gill-openings  very  wide,  the 
membranes  not  united,  free  firom  the  isthmus.  Preopercle  with  a  few 
bluntish  spines;  a  dermal  flap  above  the  eye.  Scales  very  small,  be- 
coming smooth  with  age.  Lateral  line  single,  continuous.  Dorsal  fin 
long,  deeply  notched,  the  spines  about  ^4  in  number,  slender' and  flex- 
ible, the  middle  ones  highest;  anal  fin  long,  without  distinct  spines; 
ventrals,  I,  6,  inserted  somewhat  behind  pectorals;  pectoral  fin  broad. 
Pyloric  coeca  very  numerous.  Gill-rakers  tubercle-like.  Species  of  large 
size ;  among  the  largest  of  the  cottiform  fishes,   {oificqj  snake ;  odujv^  tooth.) 

1009*  O.  elongratUS  Grd.— CuZ^ua  Cod;  Blue  Cod;  Buffalo  Cod;  Ling, 

Dark  brown  above,  much  mottled;  dorsal  fin  and  whole  upper  part 
of  body  covered  with  small  rusty  brown  spots  of  varying  size  and  hue; 
lower  parts  of  body  of  a  livid  bluish  greon,  especially,  in  the  adult,  the 
flesh  and  all  membranes  tinged  with  green;  ground  color  often  bluish 
or  reddish  tinged;  young  sometimes  bright  green;  fins  dusky,  mottled, 
the  dorsal  and  caudal  with  a  very  narrow,  pale  edging.  Head  large, 
the  snout  sharp,  conic.  Mouth  very  large,  the  lower  jaw  prominent ; 
maxillary  reaching  beyond  orbit;  each  jaw  with  a  series  of  large 
pointed  teeth,  bent  inward  and  iminovable;  front  of  upper  jaw  with 
2-4  larger  canines;  outside  of  the  series  of  large  teeth  each  jaw  has 
numerous  small,  sharp  teeth;  vomer  and  palatines  with  a  single  row  of 
canines;  supraorbital  tentacle  much  shorter  than  pupil.  Dorsal  fin  be- 
ginning above  preopercle,  the  fin  very  deeply  notched,  the  highest  spines 
nearly  one-third  length  of  head;  caudal  emarginate.  Head  3J;  depth 
6.  D.  XXV-21;  A.  22.  L.  40  inches.  Pacific  coast,  Alaska  to  Santa 
Barbara;  very  abundant,  reaching  a  weight  of  30-40  pounds,  being  one 
of  the  most  important  food-fishes  on  the  coast. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  ia54,  133;  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish. 
48;  Giinther,  ii,  94:  Oplopoma  pantherina  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 
135,  and  in  U.  S.  Pac.  R.  R.  Surv.  Fish.  46:  Ophiodon  pantherinua  Gunther,  ii,  93.) 
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858.-ZANI0I.1:PIS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  202:  type  Zaniolcpi9  laiipinnia  Grd.) 

Body  elongate,  little  compressed,  tapering  from  the  nape  to  the  long 
and  slender  taiL  Head  short,  conical,  the  profile  decurred.  Mouth 
rather  sijiall,  low,  terminal,  horizontal;  cardiform  teeth  on  the  jaws, 
vomer,  and  palatines;  no  supraorbital  cirri;  preopercle  with  spines. 
Gill- membranes  not  united,  free  from  the  isthmus;  gill-rakers  tubercle- 
like. Scales  small,  imbricated,  extremely  roughly  ctenoid.  Lateral  line 
single,  continuous.  Dorsal  fin  with  about  21  spines;  some  of  the  ante- 
rior spines  greatly  elevated;  a  deep  notch  between  the  spines  and  soft 
rays;  anal  fin  very  long,  with  3  spines,  the  second  of  which  is  longest; 
ventrals  I,  5,  long,  inserted  a  little  behind  pectorals;  pectorals  mod- 
erate. Pyloric  cceca  few  (5  or  6).  IN'orth  Pacific,  in  deep  water,  {^aviov^ 
a  comb  or  card;  Xeiztbj  scale;  hence  more  correctly  spelled  with  an  initial 
X.) 

1003.  Z.  latipinnid  Grd. 

Olivaceous,  the  body  and  upper  fins  spotted  with  rusty  brown;  the 
vertical  fins  marked  with  blackish;  a  black  streak  before  eye;  subor- 
bital bluish  silvery.  Body  elongate,  fusiform,  scarcely  compressed,  the 
dorsal  outline  rising  rather  steeply.  Mouth  small,  horizontal,  low,  the 
maxillary  reaching  nearly  to  the  middle  of  the  eye;  the  i>remaxillary 
entirely  below  the  eye.  Eye  very  large,  longer  than  snout,  3J  in  head; 
preorbital  wide,  partly  covering  the  scaly  maxillary ;  interocular  space 
rather  narrow,  somewhat  concave;  nasal  spines  present;  preopercle 
with  3  sharp  spines.  Dorsal  spines  slender,  stiff,  the  first  and  second 
longest,  usually  greatly  produced,  but  stiffish  to  the  tip,  scarcely  con- 
nected by  membrane,  reaching  to  nearly  middle  of  second  dorsal,  and 
more  than  half  the  total  length  of  the  fish,  but  often  much  shorter;  a 
deep  notch  between  spinous  and  soft  parts  of  dorsal;  second  dorsal 
high,  its  rays  gradually  shortened;  anal  long,  its  spines  high;  ventrals 
elongate,  wide  apart,  reaching  past  front  of  anal;  pectorals  short  and 
narrow;  caudal  short,  slightly  emjirginate.  Head  and  body  every- 
where covered  with  minute,  imbricated,  very  rough,  shagreen  libe 
scales.  Head  4J;  depth  SJ.  D.  XXI-I,  11;  A.  Ill,  17.  L.  12  inches. 
California,  from  San  Francisco  northward,  abundant  in  deep  water;  a 
slender  fish,  of  dry,  firm  substance. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  ia57,  202;  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish. 
73;  Glinther,  ii,  94.) 


Digitized  by  VjOOQIC 


648       COXTRIBUTIOKS   TO   NORTH   AMERICAN   ICHTHYOLOGY — IV, 

d54.--OXiri.EBIIJ8  GilL 
(OiU,  Proc.  Acad.  Nat.  Sci.  PhUa.  1862,  277:  type  OxylebiuB piotus  Gill.) 

Body  oblong,  somewhat  compressed.  Head  conical,  very  slender, 
acuminate,  the  profile  somewhat  concave.  Mouth  small.  Jaws  each 
with  a  band  of  teeth,  the  outer  series  considerably  enlarged;  minute 
teeth  on  vomer;  few  or  none  on  palatines.  Top  of  head  with  dermal 
flaps.  Preopercle  with  2  blunt  spines.  Gill-membranes  broadly  con- 
nected, free  from  the  isthmus;  gill-rakers  short,  not  very  stout  Scales 
small,  ctenoid.  A  single  lateral  line.  Dorsal  fin  emarginate,  with  about 
16  low,  rather  strong  spines;  soft  dorsal  moderate,  its  membrane  closely 
scaled;  anal  with  3  stout  spines,  the  second  the  longest;  caudal  trun- 
cate; pectorals  rather  long,  their  bases  not  procurrent;  ventrals  moder- 
ate, inserted  well  behind  pectorals.  Pyloric  coeca  few.  Small  fishes,  of 
bright  coloration,  (o^o^,  sharp;  Xefita<: — Lehius^  an  old  synonym  of -ETex- 
agrammusj  from  Xefica^,  a  kind  of  small  fish  suitable  to  be  cooked  in 
Xsfirj^y  a  kettle.) 

I0O4.  O.  pictiu  GUI. 

Tawny  grayish,  with  about  6  black  bars,  alternating  with  areas  of 
pale  orange,  the  latter  obscured  by  dusky  spots  and  blotches;  the  dark 
bars  extending  on  the  fins,  the  first  across  the  nape,  the  second  across 
the  middle  of  the  spinous  dorsal,  the  third  broader,  across  posterior  part 
of  spinous  dorsal  and  front  of  anal;  one  across  middle  of  soft  dorsal,  one 
on  posterior  part,  and  one  at  base  of  caudal;  the  bars  are  about  as  wide 
as  the  interspaces,  and  their  edges  are  irregular,  but  shaiply  defined; 
pectorals  and  caudal  orange,  with  cross-series  of  spots;  ventrals  largely 
black;  under  side  of  head  orange,  freckled,  spotted  with  pale;  2  fringed 
cirri  over  each  eye,  scarlet;  breast  and  belly  marbled.  Body  rather  deep, 
compressed.  Head  little  compressed,  slender,  pointed ;  lips  thick ;  lower 
jaw  slightly  included ;  maxillary  small,  barely  reaching  eye.  Eyes  large, 
about  equal  to  snout,  4  in  head;  nasal  spines  present;  interocular  space 
narrow.  Scales  on  sides  of  head  very  small;  scales  on  body  small, 
ctenoid,  with  strong  horizontal  striae,  those  on  breast  minute.  Dorsal 
fin  continuous,  its  spines  stift',  the  middle  ones  highest,  and  all  con- 
siderably lower  than  the  soft  rays;  second  anal  spine  longer  than  the 
third,  about  equal  to  the  soft  rays;  pectorals  barely  reaching  anal; 
ventrals  to  past  vent.  Head  3J;  depth  3J.  D.  XVI-15;  A.  Ill,  13. 
L.  10  inches.  Eocky  shores,  from  Monterey  northward;  rare.  A  most 
beautiful  and  active  little  fish. 

(GiU,  Proo.  Acad.  Nat.  Sci.  Phila.  1862,  277.) 
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855.— ]!rrRIOL.EPI8  Lookingtoa. 
(Lockington,  Proc.  U.  S.  Nat.  Mas.  1880, 248:  type  Myriolepi$  zonifer  Lockington.) 

Body  oblong^  somewhat  compressed.  Head  heavy.  Mouth  moderate, 
the  lower  jaw  slightly  projecting;  both  jaws  with  bands  of  slender, 
sharp  teeth,  the  front  teeth  slightly  enlarged ;  similar  teeth  on  vomer 
apd  palatines ;  preopercle  entire;  no  dermal  flaps.  Gill-rakers  short;  gill- 
membranes  very  narrowly  joined  to  the  isthmus. '  Scales  small,  ctenoid, 
everywhere  covering  the  head  and  body  and  Ihe  soft  parts  of  most  of 
the  fins.  Lateral  line  single.  Dorsal  fin  deeply  emarginate ;  the  spines 
about  15  in  number.  Anal  rather  short,  without  distinct  spines,  {/xuptoq, 
many;  ^ercc,  scale.) 

1005.  M.  zonifer  Lockington. 

Black  above,  whitish  below,  with  four  broad  black  bars  on  the  sides; 
the  first  over  the  pectorals ;  the  second  anterior  to  the  vent,  almost  en- 
circling the  body ;  the  third  near  the  base  of  the  anal,  and  the  fourth 
encircling  the  caudal  peduncle;  a  black  bar  at  base  of  caudal  and  two 
across  the  fin;  other  fins  blotched  and  banded  with  light  and  dark; 
ctenoid  tips  of  the  scales  white.  Head  everywhere  densely  scaly,  the 
only  naked  areas  on  the  head  being  the  lips  and  the  folds  of  the  gill- 
mmebranes.  Scales  on  body  largest  posteriorly,  small  on  head  and 
chest.  Vertical  fins,  except  the  spinous  dorsal,  covered  nearly  to  the 
tips  of  the  rays  with  small  scales;  external  surfaces  of  paired  fins 
similarly  scaly;  spinous  dorsal  with  a  few  scales.  Pectorals  broad, 
lanceolate,  not  reaching  the  vent;  fourth  dorsal  spine  longest,  the 
others  diminishing  regularly  to  the  12th.  Eyes  lateral,  shorter  than 
snout;  interorbital  space  broad,  slightly  convex.  Head  4  in  total 
length;  depth  3 J.  D.  XIV-1, 15;  A.  II,  11;  Lat.  1.  130.  Monterey 
Bay,  California ;  one  specimen  known. 

(Lockington,  Proc.  U.  S.  Nat.  Mas.  1880, 248.) 

356.— ANOPLOPOmA  Ayres. 
{Scombrocottus  Peters.) 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1859, 27 :  type  Anoplopoma  mer1angu8  Ayres  =  Gadu$ 
fimbria  PaUas.) 

Body  elongate,  little  compressed,  tapering  into  a  very  slender  caudal 
peduncle.  Head  rather  long,  the  snout  somewhat  tapering.  Mouth  ter- 
minal, moderate,  the  lower  jaw  included;  maxillary  very  narrow,  slip- 
ping almost  entirely  under  the  preorbital;  teeth  moderate,  cardiform, 
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those  in  the  lower  jaw  in  a  single  series  laterally,  and  in  a  narrow  band 
in  front ;  upper  jaw,  vomer,  and  palatines  each  with  a  band  of  similar 
teeth.  Head  entirely  scaly.  No  supraorbital  flap,  Preopercle  tm- 
armed,  its  membranaceous  edge  crenulate.  Gill-membranes  joined 
to  the  isthmus.  Body  entirely  covered  with  minute  ctenoid  scales. 
Lateral  line  single.  Dorsals  short,  well  separated,  the  first  of  slender, 
flexible  spines }  second  dorsal  shorter,  similar  t6  the  anal,  which  is  pre- 
ceded by  three  weak  spines ;  ventrals  but  little  behind  pectorals;  caudal 
fin  forked.  Peritoneum  black.  Pyloric  coeca  about  two,  long  and  slen- 
der. Gill-rakers  slender,  few,  not  very  short.  North  Pacific.  {avonXo<;j 
unarmed;  TreDycia,  operculum.) 

1006.  A.  flmbria  (Pallas)  GilU—Seshow ;  Coal-fiah. 

Color  slaty-black  or  grayish,  somewhat  reticulated;  white  below,  the 
young  rather  pale;  adult  nearly  black;  fins  dusky;  caudal  edged  with 
pale;  lining  of  the  opercle  black.  Premaxillaries  on  the  level  of  the 
lower  part  of  the  orbit ;  maxillary  reaching  to  opposite  front  of  pupU. 
Dorsal  fins  separated  by  a  distance  nearly  equal  to  two-thirds  length  of 
the  base  of  soft  dorsal,  the  spines  very  weak;  the  fourth  longest;  pec- 
torals reaching  beyond  tips  of  ventrals,  not  half  way  to  vent.  Head  4; 
depth  6 J.  D.  XX-1, 17;  A.  Ill,  15;  Lat.  1. 190.  Usual  length  18  inches, 
but  sometimes  much  larger.  Monterey  to  Alaska;  rather  common,  es- 
pecially northward.    A  very  singular  and  interesting  fish. 

(Gadus  fimbria  Pallas,  Zoogr.  Rosso-Aslat.  iii,  200,  1811:  Anoplopoma  merlangus 
Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  27:  Soombrooottus  salmoneus  Peters,  Berlin. 
Monatsber.) 

'   Family  CVI —SCORP^NID^. 

{The  Rock-fishes.) 

Cottoid  fishes,  with  the  body  oblong,  more  or  less  compressed,  the  head 
generally  large,  and  usually  with  one  or  more  pairs  of  ridges  above, 
which  terminate  in  spines.  Opercle  usually  with  two  spinous  pro- 
cesses; preopercle  with  five.  Mouth  terminal,  usually  large,  with 
villiform  teeth  on  jaws  and  vomer,  and  usually  on  the  palatines.  Pre- 
maxillaries protractile;  maxillary  broad,  without  supplemental  bone, 
not  slipping  under  preorbital.  Gill-openings  wide ;  the  gill-membranes 
separate  and  free  from  the  isthmus ;  usually  no  slit  behind  the  fourth 
gill.  Scales  ctenoid,  or  sometimes  cycloid,  usually  well  developed, 
sometimes  nearly  obsolete.  Lateral  line  single.  A  bony  stay  extend- 
ing backward  from  the  suborbital  toward  the  preopercle.  Ventral 
fins  thoracic,  of  the  normal  percoid  form,  I,  6,  the  rays  branched;  dor- 
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sal  with  8  to  16  rather  strong  spines  and  about  as  many  soft  rays  3  anal 
rather  short,  with  3  spines  and  5-10  soft  rays;  soft  rays  in  all  the  fins 
branched,  except  some  of  the  lower  rays  of  the  pectorals.  Pyloric  coeca 
in  moderate  or  small  number  (less  than  12).  Pseudobranchiie  large. 
Air-bladder  present.  Genera  about  20;  species  about  200,  inhabiting 
all  seas,  but  especially  abundant  in  the  temperate  parts  of  the  Pacific 
Ocean,  where  they  form  a  large  proportion  of  the  fish  fauna.  They  are 
non-migratory  fishes  living  about  rocks;  most  of  them  are  of  large  size, 
and  all  are  used  as  food.  Many  of  them  are  viviparous,  the  young  be- 
ing produced  in  great  nnmbens  when  about  one-fourth  of  an  inch  in 
length. 
(TriglidcPf  group  Soorpcsnina  pt.  GUnther,  ii.) 

a.  Dorsal  spines  15;  vertebrw  12-f-19;  palatine  teeth  present Sebastes,  357. 

aa.  Dorsal  spines  13;  vertebr»  12 -|-  15;  palatine  teeth  present Sebastodes,  358. 

aaa.  Dorsal  spines  12;  vertebrae  lO-f-14;  palatine  teeth  present;  scales  ctenoid,  or 

provided  with  dermal  flaps • ...Scorp^xa,  359. 

aa€ui.  Dorsal  spines  10  or  1 1 ;  scales  smooth,  entire Setarches,  360. 

857.-SEBASTES  Cavier. 

Sosejishes. 

(Cnvier,  R^gne  Anim.  ed.  2,  ii,  1829:  type  Perca  norvegica  MUller.) 

Body  oblong,  compressed.  Head  large,  scaly  iabove  and  on  sides;  cra- 
nial ridges  well  developed.  Mouth  terminal,  very  broad,  oblique,  the 
broad  maxillary  extending  to  below  the  eye;  lower  jaw  projecting, 
with  a  bony  knob  at  the  symphysis ;  palatine  teeth  present  Eye  very 
large;  preopercle  with  five  divergent  spines;  opercle  with  two;  supra- 
scapular spines  strong;  gill-rakers  long,  slender.  Scales  small,  ctenoid, 
irregularly  arranged;  no  dermal  flaps.  Dorsal  fin  continuous,  very 
long,  the  spinous  part  much  longer  than  the  soft  part,  of  15  strong  spines; 
anal  spines  three,  strong;  caudal  emarginate;  pectorals  long,  narrow. 
Branchiostegals  7.  Vertebrae  12  + 19.  Coloration  mostly  red.  Ovoviv- 
iparous.  Species  few,  mostly  of  the  Northern  Seas.  {<r£^a<TT6^^  magnfi- 
cent.) 

1007.  S.  marinas  (L.)  Liitken.—J?o»c-/«^;  Bed-fish;  Snapper;  Hemdurgan. 

Orange  red,  nearly  uniform,  sometimes  a  dusky  opercular  blotch,  and 
about  6  vague  dusky  bars  on  the  back.  Body  ovate;  back  elevated, 
the  ventral  outline  straightish;  top  of  head  evenly  scaled;  interorbital 
space  with  two  low  ridges,  between  which  it  is  concave;  nasal  spines 
present;  cranial  ridges  moderate,  rather  low  and  sharp;  preocular, 
supraocular,  postocular,  tympanic,  and  occipital  ridges  present,  the 
latter  with  the  tips  abruptly  divergent;  suprascapular  spines  very  sharp 
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and  promiuent;  opercular  spines  long  and  sharp;  subopercular  spine 
prominent;  preopercular  spines  slender  and  sharp,  the  second  longest; 
suborbital  stay  not  reaching  preoperde;  preorbital  narrow,  with  two 
spines.  Eye  exceedingly  large,  3  in  head,  more  than  twice  as  wide  as 
interorbital  space.  Mouth  very  large,  oblique;  maxillary  very  broad, 
reachmg  middle  of  eye,  its  length  2^  in  head;  premaxillaries  on  level 
of  middle  of  pupil;  tip  of  lower  jaw  much  projecting,  with  a  conspicu- 
ous, pointed  symphyseal  knob;  mandible  and  maxillary  scaly;  pseudo- 
branchisB  very  large;  gill -rakers  long,  stiff  and  strong,  about  as  in  Sebas- 
todes  pinniger.  Dorsal  spines  sharp,  the  longest  about  as  long  as  eye; 
the  fin  deeply  emargiuate;  soft  rays  not  very  high,  higher  than  the 
spines;  caudal  narrow,  moderately  forked;  anal  spines  moderate,  gradu- 
ated; the  second  a  little  shorter  than  eye;  i>ectoral  rather  long,  reaching 
vent,  its  base  narrow;  ventral  reaching  to  vent.  Scales  small,  irregu- 
lar, not  strongly  ctenoid.  Peritoneum  brownish.  Head  3;  depth  2^. 
D.  XV-13;  A.  lir,  7;  Lat  1.  40  (tubes);  scales  about  85.  Atlantic 
coasts  of  America  and  Northern  Europe,  south  to  Cape  Cod. 

(Perca  marina  L.  Syst.  Nat.  z,  1758,  in  part:  Perca  nartoegica  MiiUer,  Zool.  Dan.  46: 
Seba$t€8  noi^wegicM  GUnther,  ii,  95. ) 

Snbsp.  Tivipams  (Kroyer)  Liitk. 

General  color  brownish  red,  somewhat  mottled,  with  a  blackish  blotch 

on  the  opercle,  and  some  other  brownish  spots  on  the  body.    Pectoral  fins 

a  little  longer  than  in  8.  marinus;  iuterocular  space  rather  narrower. 

Head  3J;  depth  3 J.    D.  XV-14;  A.  Ill,  8.    Arctic  Seas,  south  to  Cape 

Cod  and  the  Baltic;  smaller  than  the  preceding  and  living  near  shore; 

thought  to  be  a  littoral  variety. 

{Sebastes  vMparuB  Kroyer,  Naturbist.  Tidsskr.  i,  275, 1844-^45 ;  Gill,  Proc.  Acad.  Nat. 
Sci.  Phlla.  1663,  333:  Sebastet  vitiparm  Gttnther,  ii,  96.) 

d58.— SEBASTODES*  GUL 

Bochfiah;  ^^Rock  CodP 

(Sehastichthyiy  Sfebastopluiy  Sehasiomua  and  SehastoMmus  GUI,) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  165:  type  Sebastes  paudspinis  Ayres.) 
Body  oblong  or  elongate,  somewhat  compressed;  head  large;  mouth 

*  A  very  doubtful  species,  wbicb  may  be  the  young  of  Sehaate$  mar%nu$,  with  an  ab- 
normal number  of  spines,  is  accredited  to  our  Atlantic  coast,  viz: 
S,  ffasciatua  (Storer.) 

*' Body  .elongated,  not  convex  in  front  of  dorsal  An  as  in  Sebaties  narvegicm;  four 
distinct  dark  brown  ti^^nsverse  bands  upon  the  sides,  the  broadest  at  the  posterior 
portion  of  the  body."    D.  XIII-14;  A.  Ill,  7.    Provincetown,  Mass.    (Storer,) 

{Seba8te$fa8oiatu8  Storer,  Proc.  Host.  Soc.  Nat.  Hist,  v,  31, 1854 :  SebaeiestfaadatM  GiU, 
Proc.  Aoad.  Nat.  Phila.  1863,  335.) 
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moderate  or  large,  with  the  jaws  equal  or  the  lower  more  or  less  pro- 
jecting; te^th  in  villiform  bands  on  jaws,  vomer  and  palatines.  Head 
more  or  less  evenly  scaled,  without  dermal  flaps;  cranial  ridges  more  or 
less  developed;*  some  or  all  of  the  following  pairs  present,  usually 
ending  in  spines:  preocular,  supraocular,  postocular,  tympanic,  cor- 
onal, occipital,  and  nuchal.  Five  preopercular  spines.  Two  spines  oji 
the  opercle  and  one  to  three  on  the  suprascapula.  Suborbital  stay 
moderate,  usually  not  reaching  preopercle.  Gill-rakers  various.  Scales 
moderate  or  rather  small,  ctenoid,  in  45  to  100  transverse  series.  Dor- 
sal fln  continuous,  emarginate,  its  formulx  XIII,  12  to  14.  Anal  flu 
III,  6  to  9.  Pectorals  well  developed,  the  base  broad  or  narrow,  the 
lower  rays  undivided.  Caudal  truncate  or  slightly  forked;  soft  parts 
of  vertical  fins  more  or  less  scaly.  Pyloric  cceca  6  to  11.  Yertebne 
12  + 15.  Species  of  rather  large  size,  and  varied,  often  brilliant  colors, 
mostly  red.  Sexes  colored  alike.  Most  of  them  inhabit  the  Pacific 
Ocean,  and  they  are  exceedingly  abundant  in  rocky  places  along  the 
west  coast  of  the  United  States.  All  are  ovoviviparous,  bringing  forth 
great  numbers  of  young,  which  are  nearly  half  an  inch  in  length  when 
bom.  The  species  differ  greatly  in  form  and  armature,  but  the  genera 
based  on  these  differences  intergrade  tx>o  closely  to  be  worthy  of  reten- 
tion.   {(Te^affTd-:,  Sebastes;  etJor,  likeness.) 

ANAXTSIS  OF  SPECIES  OF  SEBASTODES. 

a.  Scales  very  small ;  lat.  1. 90-100;  month  very  large,  the  lower  jaw  ranch  projecting; 

skull  thick,  the  cranial  ridges 
weak.  A.  111,9.  (Sebastodes.) 
Color  light  olivaceous  red; 
young  greenish pauoispin  ia, 

*  Diagram  of  cranial  ridges  of  Sebastodes, 

n      /» 
.1      U 


•)      \ 


0.  Kasal  spines.  d.  Podtooular  spines.  g.  Oooipitsl  spines. 

6.  Preocular  spines.  «.  Tjrmpanic  spines.  A.  Ifuohal  spines, 

e.  Snpraocnlsr  spines.  f*  Coronal  spines.  i.  Eyes. 
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aa.  Scales  small;  lat.  L  65  to  80;  anal  rays  111,  7  to  III,  9;  skall  thick,  cranial  ridges 

very  low  or  obsolete ;  lower  jaw 
mnch  projecting ;  gill-rakers 
very  long  and  slender;  candal 
emarginate;  jaws  scaly.    (Sk- 

BA8TOSOMUS  Gill.) 

b,  Peritonenm  white;  cranial  ridges  all  obsolete. 
0.  Color  olivaceoQs,  nearly  plain;  caudal  yellowish  or  greenish;  mouth  large. 

flavidus. 
oc.  Color  dusky,  sides  spotted  with  black ;  caudal  dark ;  mouth  smaller . .  melanopa. 
hh.  Peritoneum  black. 

d.  Supraocular  and  occipital  ridges  obsolete,  without  spines;  colors  dusky,  the 

fins  blackish. 
e.  Preocular  ridges  obsolete,  the  frontal  region  between  them  not  specially 

convex ciliatus. 

ee,  Preocular  ridges  present,  usually  ending  in  spines,  the  frontal  region  be- 
tween them  bulging.,  mytimus, 
dd.  Supraocular  and  occipital  ridges  mostly  present,  ending  in  spines;  dorsal 

fin  not  deeply  emarginate;  soft 
dorsal  low. 
/.  Second  anal  spine  scarcely  or  not  longer  than  third;  postocular  spine 

wanting;  color  creamy  olivace- 
ous   entomtloB, 

ff.  Second  anal  spine  notably  longer  than  third. 

g.  Body  ovate;  postocular  spines  present;  color  chiefly  creamy  or  oliva- 
ceous   oralis. 

gg.  Body  rather  elongate ;  postocular  wanting ;  color  chiefly  red.  .proriger. 
aaa.  Scales  moderate;  lat.  1.  45  to  60;  anal  rays  III,  5  to  III,  7. 

h»  Cranial  ridges  very  low,  the  skull  thick  and  solid;  lower  jaw  little 

projecting;    interorbital    space 
convex;     gill-rakers     slender, 
usually  long, 
i  Color  olivaceous ;  postocular  spine  wanting ;  mandible  with  a  few 

smooth  scales atrovinms, 

ii.  Color  red ;  postocular  spine  present. 

j.  Scales  on  mandible  smooth ;  color  chiefly  orange pinniger, 

jj.  Scales  on  mandible  very  rongh ;  color  chiefly  brick-red . .  iMniaius, 
hh.  Cranial  ridges  more  or  less  strong ;  skull  comparatively  thin ;  gill- 

rakers  generally  short. 
"k,  Postocular  and  tympanic  spines  both  present;   interorbital 

space  concave.     (Sebastomus 
GiU.) 
h  Cranial  ridges  broken  and  armed  ynth  accessory  spines  (in 

the  adult,  nearly  smooth  in 
young);  second  anal  spine 
scarcely  longer  than  third; 
color  red,  nearly  plain.. rufter. 
XL  Cranial  ridges  smooth;  second  anal  spine  much  longer  than 

third ;  color  rosy,  with  three  or 
four  round  blotches  of  pink  on 
sides  of  back, 
m.  Dorsal  spines  low,  the  highest  less  than  half  the  length 
of  head. 
».  Body  everywhere  with  small  round  pale  spots. 
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nn.  Body  withont  stellate  spots. 

.  0.  Pale  blotches  on  aides  surrounded  by  purple  shades; 
head  with  purplish  above ;  man- 
dible naked roaaccua. 

00,  Pole  blotches  on  sides  surrounded  by  green  shades ; 

no  purple;  cranial  ridges  very 

sharp ;  mandible  partly  scaly. 

rkodoohloria. 

mm,'  Dorsal  spines  very  high,  the  highest  half  the  length  of 

head;   body  above  with  many 
small  round  green  spots. 

ehlorosticiuB. 
tk,  Postocular  spine  wanting. 

p.  Mandible  scaly,  its  tip  much  projecting;  perito- 
neuD)  dusky;  interorbital  space 
concave ;    body   com j(arati vely 

elongate elongatus, 

pp.  Mandible  naked ;  peritoneum  white ;  body  deep. 
q.  Scales  on  head  mostly  cycloid;  lower  jaw  pro- 
jecting; second  anal  spine  much 
stronger  than  third;  color  pink- 
ish white,  banded    with  deep 

crimson ruhrivinetus, 

qq.  Scales  on  head  ctenoid;  lower  jaw  usually  in- 
cluded; second  anal  spine  lit- 
tle enlarged.  (Sebastichthys 
GilL) 
r.  Coronal  spines  present;  cranial  ridges  moderate; 
color  brownish,  mottled. 

auriculattu, 
rr.  Coronal  spines  none. 
9,  Cranial  ridges  with  entire  edges. 
t.  Nuchal  ridges  none. 
II.  Gill-rakers  extremely  short,  most  of  them 
OS  wide  as  high;  general  color 

dusky-greenish rasirelliger, 

%H.  Gill-rakers  higher  than  wide. 
17.  Highest  dorsal  spine  notably  more  than 
half  length  of  head. 
w.  Head  and  upper  parts  not  speckled 
with  orange ;  membrane  of  spi- 
nous dorsal  not  very  deeply  in- 
cised. 
X,  Color   dark    brown,    varied   with 

light  brown caurinus, 

XX,  Color  reddish,   varied  with   yel- 
lowish ;  dorsal  spines  higher. 

vexillaria, 
ipw.  Head  and  upper  parts  everywhere 
speckled  with  orange;  front  of 
back  yellowish ;  soft  fins  black ; 
dorsal  spines  extremely  high, 
their  membranes  deeply  incised. 
maliger. 
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w.  Highest  dorsal  spine  little  if  any  more 
than  iialf  the  length  of  head. 
y,  Pal^  blotches  on  sides  not  form- 
ing a  continuous  lateral  band; 
occipital  ridges  moderate. 
£.  Pale  markings  flesh -color;  dark 
markings  olivaceons . .  camatuB. 
MI,  Pale  markings  yellow;  dark 
markings  blackish,  .chrysamelas. 
yy.  Pale  blotches  on  sides,  forming 
a  continuoos  lateral  band ;  body 
and  fins  profnsely  speckled  with 
pale;    dork    markings    black; 
pale  markings  yellow;  occipital 
ridges  very  strong ....  nebulo9u%. 
it.  Nuchal  spines  present,  usually  distinct  from 
occipital;   cranial  ridges  very 
short    and    high;    olivaceous, 
banded  with  black;   head  red 

below Berrioeps, 

$».  Cranial  ridges  with  the  surface  broken,  spi- 
nous; frontal  ridges  elevated; 
color  bright  red,  with  block 
bands nigrocinctus, 

a.  Species  with  very  small  scales  (lat.  1.  90-100);  the  cranial  ridges  little  developed* 
the  mouth  very  large,  the  lower  jaw  mi^h  projecting.    (Sehastodes.) 

J008*  S*  pauclspinis  (Ayres)  Gill. — Boccaccio;  Merou;  Jack, 

Pale  dull  orange  red,  dark  brown  above,  the  sides  somewhat  vaguely 
8i)0tted;  young  olivaceous;  fins  nearly  plain,  lower  reddish,  upper 
dusky;  tip  of  lower  jaw  dark.  Body  elongate,  compressed,  profile 
straight  from  the  protruding  tip  of  the  lower  jaw  to  the  front  of  the  dor- 
sal. Head  large,  long,  and  narrow,  pointed.  Mouth  much  larger  than 
in  any  other  species,  oblique,  the  broad  maxillary  reaching  to  beyond  the 
eye;  its  length  IJ  in  head;  lower  jaw  very  strong,  with  a  projecting 
knob  at  tip,  which  protrudes  farther  than  in  any  other  species.  Pre- 
maxillary  on  the  level  of  lower  edge  of  pupil.  Cranial  ridges  little  de- 
veloped, the  preocular  and  occipital  traceable  and  sometimes  ending  in 
small  spines.  Interocular  space  broad,  with  two  low  ridges;  top  of 
head  scaled  to  tip  of  snout;  maxillary  and  preorbital  scaly;  preorbital 
with  narrow  neck  and  three  small  spines;  suborbital  stay  moderate; 
preopercular  spines  sharp  and  diverging,  the  third  largest,  the  lower 
often  divided;  opercular  spines  moderate.  Gill -rakers  slender,  com- 
pressed, not  very  long.  Eye  large,  4-6  in  head,  slightly  more  than  in- 
terorbital  width.  Scales  very  small  and  rough,  irregular;  accessory 
scales  few.     Dorsal  spines  low,  rather  slender,  the  fin  deeply  emar- 
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^nate;  longest  spine  f  length  of  head,  scarcely  higher  than  the  soft 
rays;  caudal  emarginate;  anal  low,  its  spines  small,  short,  graduated, 
the  second  shorter  than  eye;  pectorals  narrow,  rather  long,  not  nearly 
reaching  vent,  the  bas^  |  diameter  of  eye;  ventrals  shorter,  not  reach- 
inff  tips  of  pectorals.  Peritoneum  white.  Head  2§;  depth  3f ;  pec- 
torals 5.  D.  XIII-13;  A.  Ill,  9;  Lat.  1.  with  65-80  tubes;  about  100 
scales  in  a  longitudinal  series.  L.  30  inches.  Coast  of  California; 
abundant  in  rather  deep  water. 

(Sebastes  paucispinis  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  6,  1854:  8eh4i$tes  paucinpinia 
Grd.  U.  S.  Pac.  R.  R.  Surv.  IMsh.  83;  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 165;  Ayres, 
Proc.  Cal.  Acad.  Nat.  Sci.  1832,  215:  Sebastes  paucispinis  Giiuther,  ii,  98.) 

aa.  Species  .with  scales  smaU  (lat.  1.  60  to  70);  cranial  ridges  little  developed;  skull 
thick ;  lower  jaw  strongly  projecting;  anal  rayd  111,  7  to  III,  9;  jaws  scaly; 
gill-rakers  very  long  and  slender.  (Sehasiosomus*  Gill.) 

1009.  S.  Ilavldas  Ayres.— rcZ/aiT'/atZ  liock-ftsh. 

Olive  green,  rather  pale,  plain  or  finely  spotted  with  yellowish;  fins 
olive,  caudal  strongly  tinged  with  yellow;  young  mottled.  Body  ob- 
long, compressed,  the  back  not  much  elevated.  Head  rather  long, 
pointed.  Mouth  large,  oblique,  the  maxillary  extending  to  nearly 
opposite  posterior  margin  of  eye,  2  in  head;  premaxillaries  in  front  on 
the  level  of  lower  margin  of  pupil.  Lower  jaw  strongly  projecting,  its 
symphyseal  knob  very  prominent,  but  less  so  than  in  8.  paucispinis. 
Preorbital  narrow,  without  spines.  Top  of  head  evenly  scaled,  the 
nasal  spines  only  present  and  very  small.  Cranial  ridges  obsolete, 
without  spines;  only  the  occipital  ridges  visible  under  the  scales.  In- 
terorbital  space  evenly  convex.  Preopercular  spines  rather  strong,  all 
of  them  directed  strongly  backwards;  opercular  spines  moderate; 'su- 
prascapular spines  small,  the  upper  obsolete.  Scales  medium;  acces- 
sory scales  variable.  Dorsal  spines  low,  slender,  the  longest  3  in  head ; 
the  soft  rays  rather  high,  the  fin  very  deeply  emarginate,  the  mem- 
brane joining  the  thirteenth  spine  at  about  one-fourth  its  height;  cau- 
dal fin  notched ;  anal  spines  low,  regularly  graduated,  the  third  spine 
less  than  half  the  height  of  the  soft  rays,  the  second  as  long  as  eye;  pec- 
toral fins  shortish,  rather  broad,  reaching  tip  of  ventral^,  but  not  quite 
to  vent.  Peritoneum  white.  Head  3;  depth  3;  pectoral  4.  D.  XIII- 
15;  A.  Ill,  9;  Lat.  1.  about  60.  L.  24  inches.  Coast  of  California, 
abundant;  an  important  food-fish. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1802,  209,  f.  64.) 

*Gill,  Proc.  Acad.  Nat-.  Sci.  PliUa.  1864,  147 :  type  Sebastes  melanopt  Grd.  {6Ffia6roif 
Sebast^s;  6&^a^  body.)    . 

Bull.  Nat.  Mus.  No.  16 42 
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1010.  S*^  melanops  (Grd.)  Ayres. 

Olive  brown,  dark  above,  the  sides  paler;  upper  part  of  sides  thickly 
marked  with  small  slaty-black  blotches;  head  blackish  above;  a  dark 
streak  on  maxillary  and  one  from  eye  across  cheeks;  fins  dasky,  the 
dorsal  paler  at  base,  with  many  roond  dark  olive-brown  spots;  a  black 
opercular  spot;  lower  rays  of  pectorals  often  tinged  with  orange.  Body 
comparatively  elongate,  highest  at  shoulders.  Head  long,  in  form 
intermediate  between  mystinns  and  flavidus  ;  snout  rather  sharp.  Mouth 
large,  oblique,  the  maxillary  not  quite  reaching  posterior  margin  of 
orbit;  its  length  a  little  less  than  half  head;  lower  jaw  protruding,  its 
tip  on  a  line  with  the  descending  profile;  premaxillaries  on  the  level  of 
the  lower  margin  of  pupil.  Eye  large.  Cranial  ridges  almost  obsolete, 
all  scaled  over  and  without  spines  in  the  adult;  preocnlar  spines  obso- 
lete, the  space  forward  of  the  eye  not  projecting;  preopercular  spines? 
short,  but  sharp.  Gill-rakers  longer  than  in  mystinusj  very  slender. 
Dorsal  rather  low,  deeply  emarginate,  the  highest  spines  2J  in  head, 
a  little  lower  than  the  soft  rays;  caudal  slightly  emarginate.  Anal 
opines  small,  the  second  shorter  but  stouter  than  third,  longer  than 
■eye;  pectorals  short  and  rather  broad,  not  reaching  as  far  as  tips  of 
ventrals,  which  scarcely  reach  vent.  Seales  moderate;  accessory  scales 
numerous;  mandible,  maxillary,  preorbital,  and  snout  closely  scaled. 
Peritoneum  white.  Head  3;  depth  2§.  D.  XIII-16;  A.  Ill,  8;  Lat.  1. 
53;  scales  CO-70;  pectoral  4^.  L.  20  inches.  Monterey  to  Sitka;  most 
abundant  northward.  At  San  Francisco  much  less  common  than  aS. 
mysiinus. 

{Sebastes  melanBps  Girard,  Proc.  Aca<l.  Nat.  Sci.  Phila.  viii,  135,  1854,  and  in  U.  8. 
Pac.  E.  R.  Surv.  Fish.  81;  Ayres,  Proc.  Cal.  Acad.  Sci.  1862,  213,  f.66:  Seba$Uis 
melanops  GUnther,  ii,  9S:  Sebaatoaomus  simalans  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,* 
147.) 

1011.  S.  ciliatus  (Tiles.)  J.  <&  G. 

Blackish  green,  the  sides  rather  pale,  much  mixed  witlj  darker;  dark 
shades  from  eye  backward;  a  black  streak  on  maxillary;  fins  all  dusky, 
the  upper  fins  somewhat  mottled ;  adult  said  to  have  the  body  and  fins 
tinged  with  red.  Body  rather  deep  and  compressed.  Mouth  smaller 
than  in  melanopsy  the  maxillary  reaching  to  below  posterior  margin  of 
pupil;  lower  jaw  somewhat  projecting,  but  without  prominent  knob  at 
the  symphysis;  cranial  ridges  all  obsolete,  covered  by  scales;  no  pre- 
ocular  spine  or  any  bulge  of  the  skull  in  that  region;  preorbital  narrow, 
without  spine;  preopercular  spines  short  and  br«rad;  opercular  and  su- 
prascapular spines  small;  lower  jaw  fully  scaled,  roughish.    Head  well 
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covered  with  ctenoid  scales.  ^Dorsal  fin  low,  not  deeply  emarginate,  the 

membrane  joining  the  thirteenth  spine  near  its  middle;  soft  dorsal  low, 

higher  than  the  spines,  the  longest  spine  as  long  as  maxillary,  a  little 

less  than  half  head;  caudal  emarginate;   anal  low,  its  second  sinne 

stronger,  but  not  longer  than  the  third,  §  the  height  of  the  soft  rays, 

2^  in  head;  pectorals  rather  short,  reaching  beyond  tips  of  ventrals  to 

vent.    Gill-rakers  numerous,  very  long  and  slender,  nearly  as  long  as 

the  eye.     Peritoneum  black.     Head  3J;  depth  3J;  pectorals  3§.    1>. 

XIII-15;  A.  Ill,  8;  Lat.  1.  G6.    Coast  of  Alaska;  not  noticed  south  of 

Kodiak. 

(EpineplieJus  dliatua  Tiles.  M^m.  Ac.  Sci.  St.  Petersb.  iv,  474,  1810:  Perca  variabilis 
Palla«,  Zoogr.  Ros80-AKiat,  iii,  241,  1811:  Sehastea  variabilis  Cuv.  &  Val.  iv,  347:  Se- 
baates  variabilis  Gtinther,  ii,  99.) 

1019.  S.  mystiaus  Jor.  &  Gilh.—PSdie  Pr^lrc;  Black  Rock-fish. 

Slaty  black,  becoming  paler  below  the  lateral  line;  sides  more 
or  less  mottled;  tip  of  lower  jaw  black;  top  of  head  with  3  indistinct 
cross-bars,  extending  on  the  cheeks;  a  dark  bar  on  anterior  edge  of 
opercle;  fins  all  plain  dusky.  Body  oval-oblong,  compressed,  both  out- 
lines evenly  curved.  Head  rather  blunt,  compressed;  profile  oblique, 
almost  straight,  becoming  convex  with  age.  Mouth  smaller  than  in 
any  of  the  preceding  species,  oblique,  the  lower  jaw  protruding;  pre- 
maxillaries  on  the  level  of  lower  rim  of  orbit;  maxillaries  dilated  be- 
hind, reaching  posterior  margin  of  pupil,  thickly  scaled  behind,  their 
length  2^  in  head.  Cranial  ridges  obsolete,  except  the  preocular,  which 
usually  ends  in  a  small  spine;  the  region  between  and  in  front  of  the 
eyes  bulging  considerably;  preopercle  with  rather  strong  spines,  the 
two  at  the  angle  longest;  opercular  spines  rather  strong.  Spinous 
dorsal  very  low,  the  longest  spines  2^  in  head,  lower  than  the  soft  rays, 
the  tin  rather  deeply  emarginate;  second  anal  spine  stronger  than 
third,  and  a  little  shorter,  3 J  in  head;  pectoral  fins  long,  about  as  long 
as  head,  their  middle  rays  longest,  reaching  beyond  the  ventrals  to 
about  the  tenth  dorsal  spine;  caudal  emarginate.  Peritoneum  black. 
Head  3J;  depth  2f ;  pectorals  3J.  D.  XIII-15;  A.  Ill,  9;  Lat.  1.  66 
(50-55  tubes).  L.  14  inches.  Puget  Sound  to  San  Diego;  the  most 
abundant  species  of  the  family  about  San  Francisco;  found  in  rather 
shallow  water. 

(Scbastichthya  mystinus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  la^,  455;  1881,  56, 
70.) 

1013.  8.  entomelas  Jor.  <&  Gilb. 

Dull  olive-green;  sides  with  obscure,  round,  rusty  spots;  belly,  lips, 

and  lower  parts  tinged  with  creamy;  obscure  light  and  dark  shades 
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across  cheeks;  2  or  3  very  obscure  dark  vertical  bars;  fins  all  dnsky, 
somewhat  reddish  tinged ;  lower  half  of  pectoral  reddish.  Body  ob- 
long-elongate, the  back  little  arched.  Caudjil  pedancle  slender.  Profile 
less  steep  than  in  ovalis,  the  snout  blunter.  Mouth  small,  the  short 
maxillary  extending  to  below  middle  of  eye,  its  length  2^  in  head; 
lower  jaw  protruding,  its  tip  entering  the  profile ;  preorbital  very  nar- 
row, without  spine.  Eye  large,  less  than  interorbital  space,  4  in  head. 
Cranial  ridges  very  low,  mostly  covered  by  the  scales;  preocular,  su- 
praocular, tympanic,  and  occipital  spines  usually  present,  the  preoc- 
ular larger  than  in  any  of  the  preceding  species,  the  supraocular  and 
tympanic  sometimes  obsolete;  preopercular  spines  small,  directed  back- 
wards; opercular  spines  small;  jaws,  preorbital,  and  snout  with  small 
scales.  Gill-rakers  numerous,  long,  and  slender,  their  length  about  f 
diameter  of  eye.  Dorsal  spines  very  low  and  slender,  the  longest  about 
3  in  head,  the  fin  moderately  emarginate;  soft  dorsal  long  and  low,  not 
much  higher  than  the  spines;  caudal  lunate;  anal  low,  its  second  spine 
stronger  than  thirtl,  but  not  so  high,  3J  in  head;  pectorals  moderate, 
reaching  beyond  ventrals,  not  to  vent.  Peritoneum  jet  black.  Head 
3J;  depth  3 J;  pectoral  3§.  D.  XIII-15;  A.  Ill,  8;  Lat.  1.  05.  L.  12 
inches.    Monterey  Bay,  in  deep  water;  rare. 

(Sebaatichthija  entomelns  Jordau  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  18-0,  142.) 

1014.  S.  OTalis  Ayres.— Finra. 

Olivaceous,  strongly  tinged  with  creamy  red,  especially  below;  mem- 
brane of  both  dorsals  covered  with  many  small,  round,  black  spots; 
^  simihar  spots  usually  on  the  body;  upper  fins  greenish,  lower  yellowish, 
mostly  dark-edged;  caudal  fin  dark;  young  more  green,  with  2  or  3 
large  bla^k  blotches  on  upper  part  of  sides,  and  without  dark  spots  on 
fins.  Body  deep,  almost  oval,  the  back  considerably  elevated,  the  profile 
steep,  the  lower  jaw  considerably  protruding.  Mouth  not  large,  the 
maxillary  reaching  to  posterior  edge  of  pupil,  its  length  about  2^  in 
head.  Cranial  ridges  not  much  developed,  except  the  preocular,  which 
forms  a  large  triangular  protuberance,  ending  in  a  spine;  preocular, 
supraocular,  postocular,  tympanic,  and  occipital  spines  present;  pre- 
opercular spines  long  and  slender,  all  projecting  backward;  opercular 
spines  strong;  preorbital  narrow,  with  2  bluntish  spines.  Gill-rakers 
very  long  and  slender,  the  longest  two-thirds  the  diameter  of  the  eye. 
Eye  large,  slightly  longer  than  snout.  Dorsal  fin  very  low,  the  notch 
between  the  spinous  and  soft  parts  very  shallow,  the  height  of  the  two 
parts  about  equal  (2^  in  head),  the  membrane  joining  the  last  spine  at 
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about  f  its  height;  second  anal  spine  longer  and  stronger  than  third, 

almost  as  high  as  the  soft  rays,  2J  in  head;  pectorals  long,  reaching 

beyond  tips  of  ventrals;  caadal  emarginate;  maxillary  and  mandible 

scaly.    Peritoneum  black.    Head  3;  depth  2|,    D.  X 111-14;  A.  Ill,  8; 

pectoral  3|;  height  of  dorsal  8;  Lat.  1.  about  70.    L.  14  inches.    Coast 

of  California,  in  deep  water;  rare. 

(Ayres,  Proc.  Cal.  Acad.  Sci.  1862,  212,  f.  65:  Sebastichthys  ovalis  Jordan  &  Gilbert, 
Proc.  U.  S.  Nat.  Mus.  1880, 143.) 

1015.  S.  prorig^er  Jor.  &  Glib. 

Bright  light  red,  mottled  above  with  dusky  olive-green,  the  ground 
color  forming  distinct  blotches  under  the  third  dorsal  spine  and  under 
the  first  and  last  rays  of  the  soft  dorsal;  lateral  line  running  in  the 
middle  of  a  very  distinct  continuous  red  stripe,  precisely  as  in  8.  elon- 
gatus'y  head  above  with  purplish  cross-shades;  opercle  with  a  dusky 
blotch;  two  olive  shades  radiating  from  the  eye;  lips  and  tip  of  lower 
iaw  blackish;  iris  red;  caudal  fin  bright  red,  speckled  with  dark  olive; 
spinous  dorsal  bright  red,  the  posterior  part  of  each  membrane  black- 
ish; soft  dorsal  olive  and  red;  lower  fins  bright  light  red,  with  shades 
of  olive  yellow.  Body  elongate,  somewhat  compressed,  a  little  less 
slender  than  in  8.  elongatusj  which  this  species  much  resembles  in  color 
and  form.  Head  rather  small.  Mouth  small,  much  as  in  8.  ovalis^  the 
short,  broad  maxillary  extending  to  beyond  the  middle  of  the  eye,  the 
premaxillary  on  the  level  of  lower  margin  of  pupil;  maxillary  2J  in 
he4id;  lower  jaw  strongly  projecting,  with  a  conspicuous  symphyseal 
knob.  Eye  very  large,  longer  than  snout;  preorbital  narrow.  Cranial 
ridges  very  low  and  weak;  preocular,  supraocular,  tympanic,  and  occi- 
l)ital  present;  most  of  the  ridges  partly  covered  by  scales;  tympanic 
spine  minute;  occipital  ridge  not  conspicuous,  the  spine  depressed. 
Preopercular  spines  sharp,  the  second  longest,  the  points  of  all  directed 
backward;  opercular  spines  moderate.  Interorbital  space  broad,  nearly 
as  broad  as  the  eye,  somewhat  regularly  convex,  the  middle  being  ele- 
vated. Gill-rakers  very  long,  slender,  and  numerous,  the  longest  longer 
than  the  supraocular  ridge,  and  about  half  the  diameter  of  the  eye. 
Scales  rather  small.  Dorsal  fin  very  low,  as  in  8.  ovaliSj  not  deeply 
emarginate,  the  highest  spine  little  more  than  one-third  length  of  head; 
soft  dorsal  low,  half  as  high  as  long,  the  highest  ray  about  equal  to 
the  longest  spine;  caudal  fin  moderately  forked;  anal  fin  low,  its  length 
nearly  equal  to  the  height  of  its  longest  ray;  second  spine  much  longer 
and  stronger  than  the  third,  scarcely  shorter  than  the  longest  ray,  2J 


Digitized  by  VjOOQIC 


662      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY IV. 

in  Lead;  pectorals  rather  long  and  narrow,  the  tips  reaching  beyond 
the  tips  of  the  ventrals  to  the  vent.    Peritoneum  black.    Head  3;  depth 
3 J.     D.  Xin-13;  A.  Ill,  7;  pectoral  3i  in  length;  Lat.  1.  75.     L.  10 
inches.    Coast  of  California,  in  deep  water;  not  rare. 
(Sebastichthys  proriger  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  327.) 

aaa.  Species  with  the  scales  moderate,  the  cranial  ridges  low,  the  skull  thick,  the 
inferorbital  space  hroud  and  convex,  the  lower  jaw  scaly,  its  tip  not  strongly 
projecting;  gill-rakers  slender;  pectorals  narrow ;  peritoneum  white. 

1016.  S.  atrovirens  Jor.  &  Gilb.— Gomepa. 

Olive-green,  marbled  with  darker;  sometimes  brownish;  belly  pale 
yellowish  green;  fins  olivaceous,  no  red  anywhere.  Body  oblong,  not 
tapering  rapidly  backward.  Head  moderate,  rather  pointed.  Mouth 
moderate,  the  lower  jaw  somewhat  projecting,  the  maxillary  extending 
to  beyond  posterior  border  of  the  pupil;  its  length  2  in  head;  pre- 
maxillary  below  pupil.  Eye  large,  3^  in  head  Cranial  ridges  low,  not 
ending  in  prominent  spines;  the  following  i)airs  are  present:  preocular, 
supraocular,  and  occipital,  and  sometimes  a  minute  tympanic;  nasal 
spines  prominent;  preorbital  very  narrow,  with  two  stout  spines;  pre- 
opercular  spines  short,  rather  sharp,  the  second  longer  and  slenderer 
than  the  others;  opercular  and  suprascapular  spines  sharp;  interor- 
bital  space  broad  and  slightly  convex,  widened  backward,  a  little  de- 
))ressed  on  each  side  next  the  supraocular  spine,  its  width  less  than 
that  of  the  eye  and  more  than  the  length  of  the  occipital  spine.  Gill- 
rakers  slender,  not  very  long,  the  longest  J  the  diameter  of  the  eye. 
Preorbital  scaly;  maxillary  partly  scaly;  mandible  with  some  smooth 
scales ;  scales  large,  regularly  arranged.  Dorsal  fin  rather  deeply  emar- 
ginate,  the  spines  moderate,  the  fifth  half  length  of  head  and  lower 
than  the  soft  rays;  caudal  truncate;  anal  fin  short  and  high,  its  spines 
slender,  the  second  shorter  than  third,  and  not  much  stronger,  about 
2 J  in  head;  longest  soft  rays  1^  in  head;  pectorals  long  and  narrow, 
reaching  past  vent  nearly  to  beginning  of  anal,  their  length  seven- 
eighths  that  of  head,  their  base  narrow.  Ventrals  long,  reaching  just 
past  the  vent.  Head  3;  depth  2^  D.  XIII-14;  A.  Ill,  6;  Lat.  1.  52. 
L.  15  inches.  Coast  of  California;  generally  abundant,  especially  south- 
ward. 

(Sehaatichthya  airomrena  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mos.  1880,  289.) 

1017.  S.  pinnig^er  (Gill)  J.  &  G.—Fliaum;  Orange  Bock-fish, 

Ground  color  light  olive-gray,  profusely  blotched  with  bright  clear 
orange  red  or  with  light  orange-yellow,  the  red  shades  predominating 
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above,  the  pale  below;  belly  nearly  white;  top  of  head  with  cross- 
blotches  and  marblings  of  orange,  alternating  with  pale;  sides  of  the 
head  flesh-colored,  with  three  bright  orange  bauds  radiating  from  the 
eye;  maxillary  with  orange  touches;  lips  pale,  tinged  with  blackish; 
inside  of  mouth  pale ;  dorsal  fin  with  the  membrane  bright  orange,  a 
large  black  blotch  occupying  the  membranes  between  the  seventh  and 
tenth  dorsal  spines;  this  spot  is  usually  distinct,  but  in  old  examples 
it  is  sometimes  obsolete;  pectorals  light  red,  mottled  with  yellowish; 
other  fins  all  bright  orange,  without  dusky  tips,  slightly  mottled  with 
paler  at  base;  lateral  line  running  in  a  distinct  continuous  light- gray 
streak,  which  is  not  crossed  by  the  red  markings;  old  specimens  some- 
times with  large  inky  blotches  on  different  parts  of  the  body.  Body 
rather  robust,  elevated,  and  compressed.  Mouth  large,  oblique,  the 
maxillary  reaching  to  below  the  posterior  margin  of  the  large  eye,  its 
length  half  the  head;  mandible  somewhat  projecting,  with  a  knob  at 
the  tip;  the  middle  teeth  on  a  raised  base  which  fits  into  the  emar- 
gination  of  the  upper  jaw;  interorbital  space  very  broad,  concave  on 
either  side  of  the  convex  center,  as  wide  as  the  eye,  which  is  4  in  head; 
cranial  ridges  low,  but  stronger  than  in  preceding  species;  preocular, 
supraocular,  postocular,  tympanic,  and  occipital  present;  the  space  be- 
tween the  two  occipitals  concave;  the  ridges  small  but  sharp;  both 
jaws,  preorbital,  maxillary,  mandible,  and  snout  scaly,  the  scales  on 
the  lower  jaw  smooth;  preorbital  rather  narrow,  with  two  spines;  pre- 
opercular  spines  long  and  sharp.  Dorsal  fin  deeply  emarginate,  the 
spines  rather  high,  nearly  as  high  as  the  soft  rays,  the  longest  2^  in 
head;  caudal  fin  lunate;  pectoral  fin  long,  reaching  to  the  tips  of  the 
long  ventrals,  past  the  vent;  base  of  pectoral  narrow,  about  as  broad 
as  eye;  second  anal  spine  strong,  nearly  as  long  as  third,  3  in  head. 
Gill-rakers^ very  long  and  slender,  nearly  §  diameter  of  eye;  accessory 
scales  numerous,  especially  on  head.  Peritoneum  pale.  Head  2§; 
depth  2^;  pectoral  SJ.  D.  XIII-14;  A.  HI,  7;  Lat.  1.  48.  L.  25  inches. 
Pacific  coast,  from  Monterey  northward;  one  of  the  most  important 
species. 

(Sebasiodes  ro9aceu$  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  216,  1862,  f.  62;  not  Sebastes 
rosaceus  Grd. :  Sibastasomus  pinniger  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  147:  Seba^ 
lidilhyHpinniger  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mu«.  1880,  72.) 

1018.  S.  miniatUS  Jor.  &  G\\h,—Itasciera;  Basher. 

Color  above  deep  vermillion,  mottled  with  flesh-color  on  the  sides,  the 
belly  light  red;  back  and  sides  everywhere  with  clusters  of  black  dots, 
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SO  that  the  whole  body  has  a  dusky  shade;  top  of  head  aud  back  wich 
vaguely  detiued  cross-blotches  made  of  dark  points;  three  obscare 
orange  stripes  radiating  from  the  eye;  maxillary  with  a  red  streak ;  lips 
red,  mottled  with  blackish;  under  side  of  head  light  red,  mottled  with 
darker;  inside  of  mouth  red;  fins  all  bright  vermiUion;  spinous  dors:^! 
spotted  with  olive^gray  below,  the  membrane  i)Osteriorly  edged  witU 
blackish;  soft  dorsal  spotted  below  with  blackish,  a  vertical  dark  olive 
streak  on  each  membrane;  other  fins  tipped  with  blackish,  the  mem- 
branes more  or  less  dotted ;  no  black  blotch  on  the  spinous  dorsal.    Body 
oblong,  the  form  much  as  in  8.  pinniger.    Head  moderate,  somewhat 
pointed.     Mouth  rather  large,  the  maxillarj'  reaching  past  pupil,  its 
length  2  in  head;  premaxillary  on  level  of  lower  edge  of  pupil;  lower 
jaw  projecting  somewhat  beyond  upper,  with  a  moderate  symphyseal 
knob;  middle  of  lower  jaw  elevated,  fitting  into  an  emargination  of  the 
upper.    Head  more  completely  scaly  than  in  related  species,  the  scales 
also  rougher,  the  scales  on  the  preorbital  and  head  generally,  being  fully 
ctenoid;  mandible  scaled  even  to  the  sylnphyseal  knob,  its  scales  always 
roughly  ctenoid;  interopercle  fully  scaled;  most  of  the  branchiostegals 
with  series  of  scales;  maxillary,  preorbital,  and  tip  of  snout  fully 
scaled;  preorbital  with  a  narrow  neck;  cranial  ridges  low  and  small; 
preocular,  supraocular,  postocular,  tympanic,  and  occipital  spines  pres- 
ent; iuterorbital  space  very  broad,  with  a  slight  depression  on  each 
side  of  a  median  ridge;  preopercular  spines  rather  long  and  sharp,  the 
second  the  longest,  the  spines  radiating.    Gill-rakers,  as  in  pinniger^ 
very  long  and  slender,  the  longest  about  §  the  -diameter  of  the  eye. 
Dorsal  fin  low,  rather  deeply  emarginate,  about  as  in  S.  pinniger ^  but 
rather  higher,  the  soft  rays  higher  than  the  spines;  caudal  fin  slightly 
emarginate;  anal  fin  rather  high,  the  second  spine  about  as  long  as 
the  third  and  stouter,  little  more  than  half  the  height  of  the  soft  raj  s, 
about  3  in  head ;  pectoral  fin  moderate,  the  tip  reaching  about  to  the 
vent,  the  base  rather  narrow;  ventrals  very  long,  usually  reaching  past 
the  vent,  almost  to  the  beginning  of  the  anal.    Head  2^;  depth  3;  pec- 
torals 3^.     Dorsal  rays  XIII-14;  A.  Ill,  7;   Lat.  1.  47.     L.  20  inches. 
San  Francisco  to  San  Diego;  not  rare. 

{Sclastichthya  miniatm  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  70.) 

aaaa.  Species  with  the  scales  of  moderate  size;  the  cranial  ridges  high;  tympanic 
and  postocular  spines  both  present;  lower  jaw  little  projecting;  anal  rays 
Jllf  7;  scales  on  bead  ctenoid;  gill-rakers  short ;  second  anal  spine  nsaally 
elongate.    {Sebaatomm*  Gill.) 

•Gill,  Proc.  U.  S.  Nat.  Mus.  1864,  147:  ^ype  SehuHiea rosaoeua  Grd. 
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1019.  S.  ruber  (Ayree)  J.  &  G.—Red  Sock-fish;  Tamhor. 

Color  clear  deep  vermilion  red,  i>aler  below;  a  narrow  undulating 
whitish  streak  along  the  sides,  from  the  eye  to  above  the  base  of  the 
anal,  and  another  along  the  lateral  line;  these  indistinct  in  the  adult; 
faint  dusky  shades  radiating  from  eye;  fins  red,  the  soft  fins  always 
largely  blackish  at  tip,  especially  in  the  young;  young  more  distinctly 
marked  than  the  adults,  which  are  nearly  plain  brick-red.  Body  oblong, 
leather  deep,  not  much  compressed.  Head  large,  blunt.  Mouth  large,  the 
maxillary  reaching  nearly  to  posterior  edge  of  eye,  its  length  half  that 
of  head ;  premaxillary  on  level  of  lower  edge  of  pupil;  lower  jaw  a  little 
projecting,  the  symphyseal  knob  slight.  Cranial  ridges  rather  high  and 
sharp,  smooth  in  the  young,  becoming  verj^  rough  and  broken  in  the 
adult;  iireocular,  supraocular,  postocular,  tympanic,  and  occipital  pres- 
ent; preocular  spines  triangular;  supraocular  short,  becoming  with  age 
divided  into  a  scries  of  irregular  spines  and  tubercles;  occipital  ridges 
diverging,  likewise  divided  in  adults;  interorbital  space  broad,  flattish, 
coarsely  scaled,  ^vith  2  slight  ridges  anteriorly.  Eye  moderate,  4J  in 
head;  preorbital  wide;  preopercular  spines  broad,  usually  divided,  the 
third  multifid.  Scales  on  head  rough;  jaws  naked;  suborbital  stay 
weak.  Gill-rakers  short,  clavate,  the  longest  J  eye.  Scales  on  body 
rough;  accessory  scales  numerous;  pectoral  short,  broad,  its  length  4 
in  body;  dorsal  spiues  stout,  rather  low,  the  fin  not  deeply  notched, 
the  longest  spine  about  as  high  as  the  soft  rays,  2^  iu  head;  caudal 
truncate;  soft  fins  scaly;  second  anal  spine  little  stronger  or  longer  than 
the  third,  §  height  of  soft  rays,  2§  in  head.  Peritoneum  white.  Head 
3;  depth  2§.  D.  Xin-14;  A.  Ill,  7;  Lat.  1.  about  50.  L.  30  inches. 
Pacific  coast,  from  Santii  Barbara  northward,  abundant;  reaches  a 
larger  size  than  any  of  the  others,  except  possibly  8.  paueispinis, 

{Sebasies  ruber  Ayres,  Proc.  Cal.  Acad.  Sci.  i,  7,  1854,  and  id62,  215.) 

1020.  S.  constellatus  Jor.  &,  Gilb. 

Orange-red;  back  olive  shaded;  belly  yellowish;  cheeks  with  red 
and  yellowish  shades;  head  and  body  everywhere  closely  covered  with 
small  roundish  j)ale  spots;  spots  above  light  rose  color;  below  larger 
and  nearly  white;  4  or  5  roundish  rose-colored  blotches  on  the  back, 
besides  some  mottlings  of  a  similar  shade;  the  first  spot,  often  obscure, 
under  the  fourth  dorsal  spine;  the  next  near  the  lateral  line  under  the 
eighth  dorsal  spine;  the  third  close  to  the  junction  of  the  two  parts  of 
the  dorsal;  the  fourth  under  the  end  of  the  soft  dorsal;  a  fifth  some- 
times near  the  base  of  eighth  dopsju  spine;  opercular  flap  with  a  rosy 
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spot;  fins  light  reddish;  dorsal  speckled  at  base  with  light  and  dark. 
Body  robQst,  heavy  forwards,  tapering  into  a  slender  caudal  peduncle. 
Head  rather  pointed  in  profile.  Month  large,  oblique,  the  lower  jaw 
slightly  projecting  beyond  the  emarginated  tip  of  the  upper  jaw ;  a 
small  knob  at  the  symphysis;  maxillary  very  broad,  extending  be- 
yond pupil,  its  middle  part  with  many  small  scales,  its  length  2  in 
head;  premaxillary  in  front  just  below  the  level  of  the  eye;  mandible 
almost  entirely  covered  with  small  rough  scales;  muzzle  and  precrbital 
scaled  to  the  tip  of  the  snout;  head  densely  covered  with  small  scales. 
Cranial  ridges  rather  high  and  nanow;  preocular,  supraocular,  post- 
ocular,  tympanic,  and  occipital  present;  interorbital  area  concave, 
with  2  prominent  ridges  covered  by  scales;  supraocular  ridge  rather 
short;  occipital  ridge  long,  curved,  ending  in  a  shai'p  spine;  preoperele 
with  its  beoond  spine  long  and  sharp;  preorbital  wide,  its  edge  lobed. 
Bye  large,  4  in  head.  Gill-rakers  short,  clavate,  the  longest  of  them 
about  one-fifth  the  diameter  of  the  eye.  Scales  strongly  ctenoid,  the 
accessory  scales  largely  developed.  Dorsal  spines  rather  strong  and 
low,  the  fourth  more  than  one-third  the  length  of  the  head;  the  fin 
rather  deeply  emaiginate;  soft  dorsal  rather  low,  about  as  high  as  the 
second  anal  spine,  2|  in  head,  robust,  curved  considerably  longer  than 
the  third  or  the  soft  rays;  caudal  slightly  emarginate;  pectorals  rather 
narrow,  reaching  beyond  ventrals,  about  to  vent,  their  length  two- 
thirds  that  of  the  head.  Peritoneum  white.  Head  2J;  depth  2^.  D. 
XIll-13;  A.  Ill,  6;  Lat.  1.  53.  L.  15  inches.  Coast  of  California,  from 
San  Francisco  southward,  abundant  in  deep  water;  a  brilliantly-colored 
fish. 
{SebasticJithys  oanstellatua  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1880^  295.) 

1021.  S.  rosaceus  (Grd.)  J.  &  G.— Corsair, 

Bright  orange  red,  the  young  strongly  tinged  or  mottled  with  golden 
yellow ;  back  with  4  pale  spots,  arranged  precisely  as  in  8.  constellatusy 
rliodochloris^  and  chlorostictus ;  these  always  very  distinct,  of  a  rose- 
pink  color,  or  sometimes  almost  white;  the  darker  border  around  them 
is  of  a  deep  purple  or  blood  color,  never  greenish;  fins  rosy,  mottled 
with  orange;  head  with  radiating  stripes  of  orange  and  rosy ;  nape  with 
alternating  bars  of  yellowish  and  deep  red,  the  colors  blending;  no  de- 
cided green,  and  no  smi:U  pink  spots  anywhere.  Body  oblong,  little 
elevatt.l.  Head  rather  pointed.  Mouth  moderate,  the  jaws  about 
equal,  the  lower  with  a  small  knob;  maxillary  not  reaching  posterior- 
border  of  eye;  its  length  2  in  head;  premaxillaries  below  the  orbit 
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Eye  very  large,  3^  in  head.  Maxillary  and  preorbital  partly  scaled; 
uiandible  and  snout  naked.  Cranial  ridges  much  as  in  8.  consteUatvs, 
but  more  depressed;  preocular,  supraocular,  postocular,  tympanic,  and 
occipital  present;  length  of  supraocular  spine  about  equal  to  inter- 
orbital  width;  preopercular  spines  short.  Gill  rakers  moderate,  longer 
than  in  8.  constellatttSj  not  clavate.  Scales  moderate,  the  accessory  ones 
numerous.  Dorsal  spines  rather  low  and  strong,  the  fourth  two  fifths 
the  length  of  the  head,  about  as  high  as  the  soft  rays,  the  fin  rather 
deeply  emarginate;  caudal  slightly  notched;  anal  rather  low,  with  the 
second  spine  curved,  2J  in  head,  much  longer  and  stronger  than  third, 
shorter  than  the  soft  rays;  pectoral  fins  moderate,  reaching  beyond  tips 
of  ventrals,  past  the  vent,  3J  in  body.  Peritoneum  blackish.  Head 
2§;  depths.  D.  XIII-13;  A.  Ill,  6;  Lat.  1.  48.  L.  12  inches.  Coast 
of  California,  in  rather  deep  w&ter;  the  most  abundant  of  the  red  spe- 
cies, and  one  of  the  smallest. 

(Sebaates  rosaoem  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  viii,  146,  1854,  and  in  U.  S.  Pac. 
R.  R,  Surv.  Fish.  7H,  pi.  21  (poor  figure,  from  a  siMjcimen  in  bad  condition):  Sebastea 
helromaculatua  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  26,  f.  8,  183/9:  Sehastes  roaaceua  GUnther, 
ii,  9i.) 

1099  S.  rliodocliloris  Jor.  &  Q'llh.—Flyfish, 

Bright  clear  rose-red,  without  trace  of  purplish ;  region  above  lateral 
line  with  much  deep  green  in  the  form  of  reticulating  streaks;  below 
the  lateral  line  the  green  gives  place  to  bright  golden  yellow  similarly 
mixed  with  red;  top  of  head  with  cross-bands  of  green  and  red ;  green 
streaks  radiating  from  the  eye;  four  bright  pale  pink  spots  on  the  sides 
of  the  back,  arranged  precisely  as  in  rosacensj  constellatusj  and  chloros- 
tictusj  the  color  brighter  than  in  these,  surrounded  by  rings  of  green, 
without  any  trace  of  purplish  shading;  a  pink  opercular  si>ot;  a  pale 
area  behind  eye;  fins  all  with  the  rays  red,  the  membranes  olive  or 
golden.  Body  oblong,  more  elongate  than  in  related  species;  maxil- 
lary 2^  in  head,  rea<5hing  beyond  pupil;  jaws  about  equal;  preorbital 
narrow.  Eyes  very  large,  3J  in  head.  Cranial  ridges  higher  and 
sharper  than  in  any  other  of  the  red  species;  preocular,  supraocular, 
postocular,  tympanic,  and  occipital  species  present;  interocular  space 
very  narrow,  its  width  less  than  length  of  supraocular  spine;  two  shaq) 
ridges  extending  lengthwise  of  it ;  preopercular  spines  long.  Gill-rakers 
as  in  rosdoeus;  mandible  finely  scaled  near  the  base.  Dorsal  tin  moder- 
ately emarginate,  lower  than  in  roaaceus^  the  longest  spine  nearly  3  in 
head;  soft  dorsal  as  high  as  spines;  caudal  slightly  notched;  second 
anal  spine  longer  than  in  any  other  species,  longer  than  maxillary, 
higher  than  the  soft  rays,  half  length  of  head ;  pectoral  reaching  past 
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veDtrals,  nearly  to  anal,  3f  in  body.  Peritoneum  dusky.  Head  2 J; 
depth  3.  D.  XIII-14;  A.  Ill,  6j  Lat  1.  58,  the  accessory  scales  very 
numerous.  L.  12  inches.  Off  Monterey  and  San  Francisco,  in  deep 
water;  rather  rare. 

{Seboiftiohthys  rkodochloris  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880, 144.) 

1093.  S«  ChlorostlctUS  Jor.  &  Gilb.— Pesca  Vermiglia. 

Olivaceous  above,  sides  pinkish  and  golden ;  four  roundish  spots  of 
pink  placed  as  in  8.  constellatus  and  8.  rosaeeusy  but  less  distinct;  a 
pink  blotch  on  oi^ercular  flap;  the  upper  parts  of  the  body,  from  just 
below  the  lateral  line,  closely  covered  with  small  round  spots  of  a  clear 
olive-green;  these  spots  most  distinct  on  the  back  and  the  top  of  the 
head ;  on  the  sides  of  the  body,  just  above  and  below  the  lateral  line, 
these  spots  form  two  continuous  series,  following  the  course  of  the  lat- 
eral line;  eyes  above  with  green  spots;  fins  nearly  plain  red;  base  of 
dorsal  spotted  with  olive.  Body  oblong.  Head  moderate,  the  profile 
rather  steep,  with  a  nearly  even  slope  Mouth  large,  oblique,  the  max- 
illary reaching  to  behind  the  pupil,  its  length  about  2^  in  head;  the 
premaxillary  in  front  below  the  level  of  the  large  eye,  which  is  3J  ia 
head.  Jaws  equal  in  the  closed  mouth,  the  tip  of  the  lower  fitting 
into  the  emarginate  upper  jaw;  a  rather  conspicuous  symphyseal 
knob.  Preorbital  sinuate.  Cranial  ridges  sharp  and  high,  ending  iu 
»harp  spines,  about  as  in  constellatus ;  preocular,  supraocular,  postocu- 
lar,  tympanic,  and  .occipital  present.  Inteorbital  space  concave,  witli 
two  rather  prominent  ridges.  Preopercular  spines  rather  sharp,  the 
second  longest;  opercular  spines  sharp.  Gill -rakers  long  and  rather 
strong,  not  clavate,  the  longest  about  two-fifths  the  diameter  of  the 
eye,  longer  than  in  related  species.  Scales  -on  head  fewer  than  in  8. 
conHtellatm;  the  snout  wholly  naked;  maxillary  partly  scaled;  man- 
dible naked.  Dorsal  spines  very  high,  nearly  as  high  as  in  vexillaria^ 
the  fourth  highest,  nearly  half  head,  higher  than  the  soft  rays,  which 
ai'e  also  considerably  elevated.  Dorsal  fin  rather  deeply  emarginate; 
caudal  fin  emarginate;  anal  fin  not  very  high,  its  second  spine  much 
higher  and  stronger  than  the  third,  about  as  high  as  the  soft  rays,  2^ 
in  head;  pectorals  3J  in  length,  with  moderate  base,  reaching  beyond 
tips  of  ventrals,  about  to  vent.  Head  2J;  depth  2f.  D.  Xni-13;  A. 
Ill,  6;  Lat.  1.  50.  L.  15  inches.  Off  Monterey  and  San  Francisco; 
abundant  in  deep  water. 

aaaaa.  Species  with  the  lower  jaw  projecting  and  scaly ;  the  postocular  spine  want- 
ing; the  body  elongate;  the  peritoneum  dusky;  otherwise  as  in  the  preceding 
group. 
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1094.  S.  elonsatus  (Ayres)  J.  <&  O.^neina, 

Color  light  red;  sides  above  with  irregular  horizontal  interrupted 
olive-green  bands,  which  are  more  or  less  broken  into  blotches,  two  of 
these  bands  below  the  lateral  line,  becoming  confluent. behind;  a  dis- 
tinct pale  band  following  the  course  of  the  lateral  line;  upper  fins 
blotched  with  olive,  lower  pale  red;  head  olive  and  blotched  above, 
pale  red  below;  chin  black.  Body  more  elongate  than  in  any  of  the 
other  species  (except  paucispinis)^  compressed.  Head  long,  rather 
X)ointed.  Mouth  large;  maxillary  extending  to  posterior  margin  of  pu- 
pil, its  length  2^  in  head ;  premaxillary  on  level  of  lower  margin  of 
orbit;  lower  jaw  strongly  projecting.  Eye  very  large,  longer  than 
snout,  3^  in  head;  interorbital  space  broad,  concave,  with  low  frontal 
ridges.  Cranial  ridges  low  and  long;  preocular,  supraocular,  tympanic, 
and  occipital  present;  tympanic  spines  small;  preopercular  spines  very 
sharp,  all  pointed,  directed  backwards;  opercular  spines  very  long  and 
sharp.  Gill-rakers  long  and  strong,  the  longest  about  one-third  the  eye. 
Scales  large,  not  very  rough;  accessory  scales  numerous.  Maxillar\', 
mandible,  and  preorbital  scaly.  Dorsal  spines  moderately  high,  rather 
strong,  the  highest  about  equal  to  the  soft  rays,  2^  in  head ;  the  fin  not 
deeply  emarginate.  Caudal  fin  lunate;  anal  fin  rather  low;  the  second 
spine  half  length  of  head,  much  longer  than  the  third,  higher  than  the 
soft  rays;  pectorals  moderately  broad^  long,  reaching  beyond  the  tips  of 
the  short  ventrals  to  vent.  Peritoneum  dusky.  Head  2}'j  depth  3^; 
pectoral  3^.  D.  Xin-13;  A,  III,  6;  Lat.  1.  oS.  L.  12  inches.  About 
Monterey  and  San  Francisco;  abundant  in  deep  water.  This  species 
bears  considerable  resemblance  to  8.  proriger. 

{Sebastes  elongaim  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  25,  1859,  f.  9.) 

aaaaaa.  Species  with  tho  scales  of  moderate  size;  the  cranial  ridges  weU  developed  ; 
the  postocnlar  wanting;  scales  smoothisb;  those  on  the  head  mostly  cycloid ; 
lower  jaw  naked,  its  tip  protruding ;  XH^ritoueum  white;  second  anal  spine 
long. 

1025.  S.  rubriTinctus  Jor.  <&  Gilb.— ^j>atii«^  Flag, 

Very  pale  rose-red,  almost  white,  with  cross- bands  of  a  deep,  intense 
crimson-red;  these  bands  broadest  on  the  back;  one  of  the  bands  runs 
across  the  eye,  snout,  suborbital  and  maxillary,  its  boundaries  indis- 
tinct; the  next  across  the  nuchal  region,  front  of  dorsal  and  opercle; 
the  next  across  the  middle  of  the  spinous  dorsal,  including  the  ventrals 
and  the  postrior  half  of  pectorals;  another  across  soft  dorsal  and  anal ; 
another  across  base  of  caudal,  the  fin  itself  being  deep  rose  color;  the 
other  fins  share  the  color  of  that  part  of  the  body  against  which  they 
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lio.  Body  robast,  rather  deep  and  compressed.  Head  long,  acute  in 
profile,  there  being  a  nearly  straight  slope  from  a  bony  prominence  iu 
front  of  the  spinous  dorsal  to  the  tip  of  the  lower  jaw.  Mouth  rather 
large,  oblique,  the  lower  jaw  projecting;  maxillary  broad,  extending  to 
opposite  the  middle  of  the  eye;  its  length  2 J  in  head;  premaxillary  on 
level  of  lower  border  of  eye;  cranial  ridges  quite  low,  their  spines 
bluntish  and  depressed;  preocular,  supraocular,  tympanic,  and  occipital 
ridges  present ;  iuterorbital  space  flattish,  narrow,  not  so  broad  as  the 
eye,  not  widened  behind,  with  sparse,  smooth  scales;  two  long  frontal 
ridges  extend  the  length  of  the  interorbital  space;  these  are  covered 
with  bare  skin;  behind  and  between  these  are  two  shorter  ridges  cov- 
ered by  naked  skin;  occipital  ridges  long,  curved,  diverging  behind; 
mandible  naked;  maxillary  with  a  few  scales;  suborbital  stay  very 
prominent,  it«  tip  nearly  reaching  the  preopercle;  preopercular  spines 
very  strong,  the  second  longest;  opercular  spines  long;  preorbital 
wide.  Eye  very  large,  its  diameter  3|  in  length  of  head.  Gill-rakers 
rather  short,  robust,  much  compressed,  the  longest  about  one-fourth  the 
length  of  the  eye.  Scales  on  head  all  small  and  thin,  mostly  cycloid ; 
scales  of  body  smoother  than  usual;  accessory  scales  very  numerous* 
Dorsal  spines  robust,  rather  high,  the  fifth  not  quite  half  the  length  of 
the  head;  those  behind  rapidly  shortened,  the  membrane  joining  the 
thirteenth  spine  below  its  middle;  soft  rays  about  as  high  as  spines ; 
caudal  slightly  emarginate;  anal  low,  its  second  spine  2J  in  head,  much. 
longer  and  stronger  than  third,  both  robust;  pectordis  moderate,  not 
reaching  vent,  3|  in  length;  the  base  equal  to  diameter  of  eye;  ven- 
trals  not  reaching  tips  of  pectorals.  Peritoneum  white.  Head  2^ ; 
depth  2 J.  D.  XIII-12;  A.  Ill,  7;  Lat.  1.  55.  L.  16  inches.  Santa 
Barbara  to  Monterey,  in  deep  water;  rare.  In  life,  the  most  brilliantly 
colored  large  fish  in  our  waters. 
(Sehastichthys  rubrivincttts  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mue.  1880,  291.) 

aaaaaaa.  Species  with  the  scales  of  moderate  size,  the  cranial  ridges  strong  and 
mostly  high,  but  not  sharp,  the  postocular  wanting;  the  jaws  nearly  equal, 
the  lower  naked;  the  gill-rakers  short ;  the  pectorals  broad,  with  thickened 
lower  rays;  anal  III,  5  to  III,  7.     (Sebastichthya''  Gill.) 

1026.  S.  auriculatus  (Grd.)  J.  <&  G. 

Color  blackish  brown,  much  mottled  with  light  brown;  top  of  head 
dark;  a  dark  blotch  on  the  upper  angle  of  the  opercle;  entire  body 
flushed  with  brownish  red,  this  color  most  noticeable  on  front  of  headj 

•Gill,  P^c.  Aca<l.  Nat.  Sci. IPhila.  1802,  278:  typo  Sebastcs  nigrociru:tus  Ayrea: 
{de/Sadroi,  magnificent;  ix^^-y  ^^') 
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a  brownish  red  streak  along  middle  of  maxillary,  and  a  second  from  tlie 
preorbital  downwards  and  backwards  across  the  cheek;  another  from 
eye  to  lower  part  of  opercle;  fins  all  marked  with  dark  and  light  olive 
and  reddish,  the  lattei*  hue  especially  on  the  ventrals  and  anal;  base  of 
pectoral  blackish;  northern  specimens  are  more  blackish,  and  less  uni- 
form in  color;  old  specimens  are  often  nearly  uniform  reddish  brown; 
the  young  sometimes  with  obscure  dark  bars,  the  caudal  fin  speckled. 
Body  oblong;  rather  deep.  Mouth  moderate,  below  axis  of  body,  the 
jaws  nearly  equal;  maxillary  reaching  beyond  eye,  its  length  2^  in 
head;  preorbital  broad;  interorbital  space  concave  on  each  side  of  a 
broad  median  ridge;  preocular,  supraocular,  tympanic,  coronal,  and 
occipital  spines  present,  the  latter  sometimes  divided;  preopercular 
spines  long,  all  directed  backward,  the  second  longest;  opercular 
spines  weak;  3  suprascapular  spines.  Scales  on  body  large,  ctenoid; 
accessory  scales  not  very  numerous;  mandible  naked.  Spinous  dorsal 
high,  the  longest  spine  2  in  head,  higher  than  the  soft  rays,  which 
are  much  elevated;  second  anal  spine  longer  and  stronger  than  third, 
2^  in  head;  soft  part  of  anal  high;  pectorals  rather  short  and  broad, 
the  tips  barely  reaching  the  vent,  their  length  3 J  in  body;  ventrals 
reaching  to  vent;  caudal  truncate.  Head  3|;  depth  2^.  D.  XIII, 
13;  A.  Ill,  7;  Lat.  1. 45.  L.  18  inches.  Pacific  coast,  from  Vancouver's 
Island  to  Cerros  Island,  very  abundant;  the  only  species  entering 
the  bays  and  caught  with  hook  and  line  from  the  wharves.  It  may 
be  known  at  once  by  the  coronal  spines,  which  are  developed  on  no 
other  American  species  of  the  genus.  In  some  of  our  specimens  from 
the  Gulf  of  Georgia  these  spines  are  obsolete  on  one  or  both  sides. 

(Sehantes  aariculatm  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1KV4,  131,  146,  and  U.  8.  Pao. 
R.  R.  Siirv.  Fish.  80:  Sehantes  aurlculatus  Ayres,  Proc.  Cal.  Acad.  Sci.  1862,  215,  f.  68: 
Sebaatea  ruber  \a,r,  parvus  Ayres,  Proc.  Cal.  Acad.  Sci.  i,  7,  1854.) 

1027.  S.  rastrcl1ig:er  Jor.  &  Qilh.—Graaa  Rock-fsh, 

Blackish  green,  with  paler  mottlings,  the  sides  spotted  with  darker; 
belly  pale  greenish ;  paired  fins  dark,  often  bordered  with  reddish ;  other 
fins  chiefly  olivaceous,  spotted  with  darker;  the  brightness  of  the  olive 
and  greenish  shades  is  quite  variable,  but  the  species  is  always  without 
definite  markings  and  without  bright  red.  Body  oblong,  deepest  at  the 
shoulders.  Head  short,  blunt.  Mouth  moderate,  little  oblique,  the  max- 
illary reaching  to  the  posterior  margin  of  the  eye,  its  length  2^  in  head; 
the  premaxillary  rather  below  the  level  of  the  eye;  jaws  equal,  without 
symphyseal  knob.     Eye  small,  anterior,  4J  in  head.     Cranial  ridges 
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strong,  but  broad  and  depressed,  ending  in  small  spines;  preocular, 
supraocular,  tympanic  and  occipital  present;  tbe  occipital  ridges  are 
very  long,  equalling  the  diameter  of  the  orbit;  preopercular  spines 
short  and  stout,  the  two  upper  subequal;  opercular  spines  very  broad 
and  flat,  sometimes  bifid;  suprascapular  spines  strong;  interorbital 
space  moderate,  narrower  than  eye,  flattisb,  with  two  low  Hdges;  spines 
of  head  little  divergent  backwards.  Gill-rakers  very  short,  wide,  com- 
pressed, the  longest  almost  as  wide  as  high.  Scales  on  body  large; 
accessory  scales  few.  Dorsal  spines  low,  the  fifth  about  two-fifths  the 
length  of  the  head;  the  fin  little  emarginate;  soft  rays  considerably 
higher  than  spines;  caudal  slightly  rounded;  anal  high,  its  spines  low, 
the  second  as  high  as  the  tbird  and  much  stouter,  3  in  head;  pectoral 
rather  short,  reaching  veht,  its  base  extremely  broad,  its  width  about 
one-third  length  of  head;  the  lower  rays  much  thickened;  length  of 
pectorals  3§  in  body;  ventrals  moderate,  not  quite  reaching  the  tips  of 
the  x)ectoral8.  Peritoneum  brownish.  Head  3;  depth  2|.  D.  XIII- 
13;  A.  Ill,  6;  Lat.  1.  47.  L.  15  inches.  Coast  of  California;  abundant 
southward.  A  strongly  marked  species,  known  at  once  by  its  short 
gill-rakers. 
(Sebastichthys  rastreUiger  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas,  1880,  296.) 

1038<  S.  caurinus  (Rich.)  Jor.  &  Gilb. 

This  form  agrees  with  the  subspecies  vexillariSy  in  general  characters, 
differing  in  the  color,  which  is  scarcely  reddish  or  yellowish,  the  dark 
shades  being  dark  brown,  the  pale  shades  light  brownish  and  better 
defined  than  in  vexillaris;  the  chin  is  rather  more  projecting;  the  dor- 
sal spines  are  slender  and  much  lower  than  in  vexillaris;  in  this  respect 
there  is  considerable  variation  among  individuals;  the  armature  of  the 
head  is  essentially  the  same  as  in  vexillariSj  as  are  the  fin-rays,  gill- 
rakers,  and  scales.    Puget  Sound  to  Sitka;  abundant. 

(Sebastes  caurinus  Richardson,  Voy.  Sulphur.  Ichth.  77,  pi.  41,  f.  1, 1845.  This  species 
has  no  special  affinity  with  the  Japanese  S,  wermisy  with  which  it  has  been  identified 
by  Dr.  GUnther.) 

Subsp.  vexillaris  Jor.  &  GWh.^Garrupa. 

Bright  pale  yellowish-red,  becoming  lighter  below,  the  reddish  and 
yellowish  forming  large  and  irregular  areas,  sometimes  one  shade  pre- 
dominating, sometimes  the  other;  a  pink  cross-blotch  on  the  back  at 
base  of  the  second  and  third  dorsal  spines  sometimes  present;  upper 
parts  of  head  mostly  pink,  with  broad  olive  shades  running  backward, 
one  on  the  lower  lip,  one  on  the  maxillary,  one  from  preorbital  region 
downward,  one  from  the  eye  backward  and  downward  across  the  cheeks, 
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and  another  across  the  opercular  spines;  fins  all  pinkish  red,  the  mem- 
branes olive;  vertical  fins  narrowly  edged  with  dnskyj  top  of  hea<l  usu- 
ally with  siltemating  cross-shades  of  pinkish  and  yellowish;  yellowish 
shades  sometimes  replaced  by  light  olive;  other  specimens  are  quite  red; 
still  others  brownish;  the  light  areas  on  the  back  have  a  position  sim- 
ilar to  that  of  the  rosy  spots  in  S.  constellatus.  Body  stout  and  com- 
pressed, the  back  elevated.  Mouth  rather  large,  the  broad  maxillary 
extending  behind  the  orbit,  its  length  2  in  head;  premaxillary  on  level 
of  lower  edge  of  pupil;  jaws  subequal,  the  lower  somewhat  projecting, 
but  without  symphyseal  knob;  the  upper  jaw  emarginate  at  tip.  Cranial 
ridges  long  and  low,  higher  than  in  raatrelliger^  the  preocular,  supraoc- 
ular, occipital,and  sometimes  tympanic  present;  preocular  spines  con- 
spicuous, extending  well  backward;  occipital  spines  rather  long,  diverg- 
ing backward ;  interorbital  space  broad  and  flattish,  narrower  than  eye, 
occupied  by  two  raised  ridges,  covered  by  the  scales;  preopercnlar 
spines  moderate,  some  of  them  usually  divided  into  two,  three,  or  four 
at  tip,  the  middle  one  the  largest.  Eye  moderate,  high  up,  4-4 J  in  head; 
preorbital  very  broad;  suborbital  stay  short.  Jaws  naked.  Gill-rakei^ 
rather  long  and  strong,  the  longest  slightly  clavate,  nearly  half  as  long 
as  eye.  Dorsal  spines  very  strong  and  high,  about  as  in  chlorostictm^ 
nearly  as  high  as  in  maUgeVy  the  highest  more  than  half  length  of  head, 
and  rather  higher  than  the  very  high  soft  rays;  membrane  of  spinous 
dorsal  rather  deeply  incised,  but  less  so  than  in  maliger;  second  anal 
spine  3  in  head,  scarcely  longer  than  the  third,  and  not  much  stronger, 
about  two-thirds  as  high  as  the  soft  rays;  caudal  truncate;  pectoral 
shorter  than  head,  not  reaching  tbe  vent;  its  base  rather  broad,  its 
length  3^  in  body;  ventrals  not  reaching  vent.  Peritoneum  white.  D. 
XIII-16;  A.  Ill,  6;  Lat.  1.  55.  L.  18  inches.  Coast  of  California, 
abundant  southward;  apparently  a  geographical  variety  of  8.  caurimiSy 
but  quite  different  in  color. 
{Sehaatichthys  vexillaris  Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mas.  1880,  292.) 

1030.  S.  maliger  Jor.  &  Gilb. 

Color  warm  yellowish  brown,  the  anterior  portion  of  the  back  and 
sides  usually  clear  yellow;  breast  yellow;  anterior  part  of  body  and 
head,  especially  in  the  adult,  closely  covered  with  small  round  sx>ots  of 
a  clear  orange-brown  color;  posterior  part  of  body  darker  than  ante- 
rior, variously  mottled;  soft  fins  all  slaty  black,  the  pectorals  and  dorsal 
paler  at  base  and  speckled;  brownish  shades  radiating  from  the  eyes. 
•Body  oblong,  robust.  Head  large*  Mouth  moderate,  the  jaws  nearly 
Bull.  Nat.  Mus.  No.  16 43 
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equal  when  closed;  maxillary  reaching  to  opposite  posterior  margin 
of  eye,  its  len^jth  about  half  that  of  head  5  preorbital  moderate,  witb 
an  angular  lobe.  Cranial  ridges  a  little  higher  than  in  caurmvs,  a  little 
lower  than  in  carnaUis;  preocular,  supraocular,  tympanic,  and  occipital 
present;  occipital  ridges  low;  preopercular  spines  very  short;  oi)er- 
cular  long.  Gill  rakers  moderate,  somewhat  clavate,  about  as  long  as 
pupil.  Scales  rough.  Jaws  naked.  Dorsal  spines  very  high  and 
strong,  higher  .than  in  any  other  species,  the  membranes  very  deeply 
incised,  so  that  half  or  more  of  the  length  of  the  highest  spines  is  fi^ee 
anteriorly;  highest  spine  about  f  length  of  head,  the  fin  deeply  emar- 
ginate;  soft  dorsal  high,  but  lower  than  the  spines;  caudal  truncate; 
anal  high,  the  second  spine  2^  in  head,  little  higher  than  the  third,  not 
two-thirds  the  height  of  the  soft  rays;  pectorals  very  broad  and  rounded, 
reaching  beyond  ventrals  to  vent;  base  of  the  fin  broader  than  eye,  the 
lower  rays  thickened;  its  length  3J  in  body.  Peritoneum  pale.  Head 
2f ;  depth  2 J.  D.  XlII-13;  A.  Ill,  6;  Lat.  1.  47.  L.  20  inches.  Mon- 
terey to  Sitka,  mostly  in  deep  water,  very  abundant  northward;  one  of 
the  largest  species. 

(Sebastichthys  maliger  Jor.  &  Gilb.  Proo.  U.  8.  Nat.  Mus.  1880,  322.) 

1030.  S.  carnatus  Jor.  &  Gilb. 

Yellowish  brown,  with  blotches  of  clear  flesh-color  or  pinkish,  the 
dark  color  predominating  above,  the  pinkish  below;  membrane  between 
third  and  fourth  spines  always  pale,  this  color  forming  a  blotch  at  the 
base  of  these  spines,  and  then  extending  obliquely  downwards  and 
backwards,  usually  joining  the  ventral  color;  in  front  of  this  light  area 
on  the  sides  is  a  narrow  oblique  dark  one,  in  front  of  which  in  turn  is 
a  pale  one,  which  begins  at  the  angle  of  the  opercle  and  divides,  pass- 
ing around  the  pectorals  and  uniting  below  them;  a  light  blotch  under 
the  eighth  dorsal  spine,  extending  up  on  the  fin;  another  at  junction  of 
the  two  dorsals,  and  another  under  the  last  ray;  under  each  of  these 
are  irregular  undulating  pale  areas;  sides  with  pale  blotches  of  all 
sizes;  head  above  with  cross-shades  and  bands  radiating  from  eye,  its 
light  shades  tinged  with  purplish;  fins  colored  like  neighboring  parts 
of  body.  Body  rather  short  and  deep.  Mouth  low  and  rather  short, 
the  maxillary  extending  to  rather  behind  the  posterior  edge  of  the 
eye,  its  length  2  in  head;  premaxillary  entirely  below  eye;  jaws  about 
equal;  no  symphyseal  knob.  Scales  on  head  rather  rougher  than  in  & 
ohrysomelas;  lower  jaw,  maxillary,  space  in  front  of  eye  and  nasal  region 
naked.     Cranial  ridges  well  developed,  but  somewhat  lower  than  in  & 
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chryscmelas  covered  with  thick  skin  5  preocular,  supraocular,  tympanic, 
and  occipital  present  j  occipital  spines  lower  and  narrower  than  in  chry- 
somelas;  preopercular  spines  small  and  bluntish.  Gill-rakers  short, 
clavate.  Spinous  dorsal  always  higher  than  in  chrysomelaSy  the  highest 
spines  2  in  head,  rather  higher  than  the  soft  rays,  the  membranes  more 
deeply  incised  than  in  chrysomelas;  caudal  truncate;  anal  moderately 
high,  the  second  spine,  2J  in  head,  stronger  and  slightly  longer  than 
third,  about  two- thirds  height  of  soft  rays;  pectorals  rather  short,  3 J 
in  head,  about  reaching  to  the  vent,  their  bases  very  broad,  the  lower 
rays  thickened  and  fleshy;  ventrals  reaching  vent.  Peritoneum  white. 
Head  2f ;  depth  2f.  D.  XIII-13;  A.  Ill,  6;  pyloric  cceca  8;  vertebrae 
12  +  15;  Lat.  1. 43.  L.  14  inches.  Coast  of  California,  generally  abun- 
dant; in  rather  shallow  water. 
(Sebastichthys  camatus  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  73.) 

1031.  S.  chrysomelas  Jor.  &,  Gilb. 

Pattern  of  coloration  precisely  as  in  8,  carnatusy  the  colors  different; 
light  shade  a  clear,  warm,  brownish  yellow,  with  some  specks  of  deeper 
orange;  varying  from  a  dusky  orange  to  olivaceous  yellow,  the  latter 
color  more  often  seen  on  the  belly;  dark  shade,  black  or  dark  brown, 
with  slight  olive  tinge;  dark  color  predominating  on  the  back;  mem- 
brane between  third  and  fourth  dorsal  spines  and  an  area  at  the  base 
of  these  spines  always  pale;  a  yellow  blotch  extending  thence  downward 
and  backward,  usually  joining  the  light  color  of  the  belly;  another  light 
area  passing  from  near  the  angle  of  the  opercle  around  the  pectorals, 
uniting  below  them;  three  other  blotches  along  the  back,  one  under 
the  eighth  dorsal  spine,  one  under  the  last  spine,  and  one  under  the 
last  soft  ray ;  from  each  of  these,  irregular  pale  areas  extend  down  the 
sides;  fins  the  color  of  the  region  to  which  they  belong;  head  above 
with  dusky  cross-shades  And  faint  bands  radiating  from  the  eye.  Body 
short  and  stout,  compressed.  Head  short,  bluntish.  Mouth  rather 
small,  entirely  below  the  axis  of  the  body;  lower  jaw  slightly  included; 
premaxillaries  on  level  of  lower  edge  of  orbit;  maxillary  reaching  poste- 
rior margin  of  eye,  its  lengt-h  2  in  head;  preorbital  wide.  Cranial 
ridges  very  prominent,  high  and  strong,  covered  with  thick  skin,  ending 
in  strong  spines,  which  diverge  backward;  preocular,  supraocular,  tym- 
panic, and  occipital  present;  preopercular  spines  short  and  thick.  Gill- 
rakers  as  in  8.  camatus.  Scales  moderate,  i-ough,  the  accessory  ones 
few;  lower  jaw,  maxillary,  nasal  region,  and  space  in  front  of  eye  naked. 
Dorsal  spines  high  and  strong,  the  highest  2^  in  head,  rather  higher 
than  the  soft  rays^  the  fin  deeply  emarginate;  second  anal  spine  2|  in 
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head,  much  stronger  than  third,  the  two  about  equal  in  length;  pec- 
toral 3J  in  head,  with  very  broad  base,  reaching  beyond  the  tips  of  the 
ventrals,  which  reach  nearly  to  the  vent;  lower  pectoral  rays  thick- 
ened; caudal  truncate.  Peritoneum  pale.  Head  2|;  depth  2|.  D. 
XIII,  13;  A.  Ill,  6.  Lat.  1.  45.  L.13  inches.  San  Francisco  to  San 
Diego,  abundant  in  rather  deep  water. 

(Seba8tichthij8  chryaomelas  Jor  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  455,  465.) 

1033*  S.  nebnlosus  (Ayres)  Jor.  &  Giih.^Garrupa, 

Ground  color  blue-black  of  varying  shade,  sometimes  tinged  with 
yellowish  anteriorly,  everywhere  finely  and  irregularly  freckled  and 
spotted  with  yellow  or  white,  the  light  color  usually  bright  and 
sliarply  defined;  these  spots  smallest  and  most  numerous  on  head;  a 
broad  irregular  yellow  band,  made  of  confluent  blotches,  from  be- 
tween the  third  and  fourth  dorsal  spines,  involving  their  membranes, 
downward  to  the  lateral  line,  thence  baekward  to  base  of  caudal;  fins, 
all  black,  with  light  spots  at  base;  under  parts  soiled  yellow.  Body 
robust,  the  back  elevated,  the  profile  steep.  Mouth  rather  large,  the 
jaws  equal,  the  maxillary  2.  in  length  of  head,  extending  to  beyond 
pupil;  jaws  naked.  Eye  large.  Cranial  ridges  high  and  thick,  com- 
paratively short;  preocular,  supraocular,  tympanic,  and  occipital  pres- 
ent, the  latter  much  higher  than  in  chrysomelas,  and  bulging  so  that  its 
base  is  narrower  than  its  upper  i)art';  interorbital  space  narrow;  pre- 
oi)ercular  spines  short.  Gill-rakers  as  in  chrysomelas,.  Dorsal  rather 
high,  considerably  emarginate,  the  highest  spines,  2  in  head,  higl^er 
than  the  soft  rays;  caudal  truncate;  second  anal  spine  2 J  in  head, 
stouter  and  slightly  longer  than  third,  much  lower  than  the  soft  rays; 
pectorals  short  and  broad,  3J  in  length,  i-eaching  beyond  tips  of  ven- 
trals to  vent.  Scales  rough,  the  accessory  scales  numerons.  Peritoneum 
pale.  Head  3;  depth  2|.  D.  XIII-13;  A.  HI,  7;  Lat.  1.  49.  L.  12 
inches.  Pacific  coast,  from  Vancouver's  Island  to  Monterey,  in  rather 
deep  water;  abundant. 

(Sehastesfasdatus  Grd.  Proc.  Acad.  Xat.  Sci.  Pliila.  18r)4, 146,  and  in  U.  S.  Pac.  R.  R. 
Surv.  Fish.  79,  not  of  Storcr:  Sebastes  nebulosus  AyrcH,  Proc.  Cal,  Acad.  Sci.  i,  5, 1854: 
Sebastkhihys  foifCioUirUi  Lockiugton,  Proc.  U.  S.  Nat.  Mus.  Ib^^O,  297  ) 

1033.  S*  serriceps  Jordan  <&.  Gilbert.— J/w-j!^. 

Dark  olive,  blackish  above,  yellowish  below;  sides  with  about  7 
oblique  black  cross-bands,  wider  than  eye,  usually  sharply  defined,  but 
sometimes  faint  in  the  young;  two  black  bands  downward  and  back- 
ward from  eye;  lips,  mouth,  front  and  lower  part  of  head,  strongly 
washed,  with  coppery  red;  bases  of  fins  with  small  whitish  spots;  fins 
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blackish  olive;  cranial  ridges  black.  Body  robust,  compressed  bebiiid. 
Head  compressed.  Mouth  large,  the  maxillary  reaching  to  opposite 
middle  of  eye,  its  length  2J  in  head;  jaws  equal.  Cranial  ridges  thick, 
short,  high  and  strong,  covered  with  lax,  thick  skin,  placed  nearly  in 
a  right  line  on  each  side;  prcocular,  supraocular,  tympanic,  oc^jipital, 
and  nuchal  spines  usually  present,  the  latter  sometimes  coalescent  with 
the  occipital;  interorbital  space  narrow,  fiat,  closely  sciiled;  preorbital 
rather  broad;  preopercular  spines  sharp;  jaws  naked;  membranes  of 
spinous  dorsal  thick,  covered  with  small  scales.  Eye  small,  5  in  head. 
Gill-rakers  short,  stiff  and  clavjite.  Dorsjil  spines  strong,  rather  low, 
scarcely  exserted,  lower  than  the  soft  rays,  the  longest  2§  in  head; 
second  anal  spines  2 J  in  head,  stronger  than  third,  scarcely  longer; 
pectorals  broad  and  rounded,  the  lower  rays  thickened,  the  tips  reach- 
ing vent;  ventrals  reaching  beyond  vent;  caudal  rounded.  Peritoneum 
paJe.  Heads  ;  depth  2 J ;  pectoral  3.}.  D.  Xiri-13;  A.  Ill,  5;  Lat.  1. 
60.  L.  12  inches.  San  Francisco  to  CeiTOS  Island,  abundant  south- 
ward; one  of  the  most  singularly  marked  of  the  rock-ft«h,es. 
(Sebasiichthya  aerriwpa  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1880,  38.) 

1034.  8.  nlfirroclnctuft  (Ayres)  J.  <&  G. 

Bright  orange-red,  with  5  jet-black  vertical  bars,  overlaid  with  red ; 
these  bars  comparatively  narrow,  none  of  them  wider  than  eye;  one 
at  beginning  of  dorsal,  extending  downward  on  opercle  and  scapular 
region;  a  second,  broader  one,  under  middle  of  spinous  dorsal;  a  third 
under  posterior  pai't  of  spinous  dorsal;  the  fourth  narrower,  under  front 
of  soft  dorsal;  the  fifth  under  middle  of  soft  dorsal,  all  of  these  extend- 
ing on  the  dorsal  fin ;  two  oblique  black  bands  from  eye,  downwards 
and  backwards  across  cheeks;  another  upwards  and  backwards  towards 
the  nape;  fins  uniform  deep  orange,  anal  and  ventrals  tipped  with  black- 
ish; mouth  red.  Body  short,  deep,  and  compressed,  deeper  than  in  any 
of  the  other  species;  back  arched.  Head  large,  compressed.  IVfouth 
very  large;  maxillary  extending  to  oeyond  pupil,  2  in  head;  lower  jaw 
very  slightly  projecting,  the  symphysis  not  produced;  premaxillary 
scarcely  below  eye.  Eye  large,  4^  in  head.  Cranial  ridges  higher  than 
in  any  other  species,  their  spines  blunt,  the  ridges  arranged  in  two 
nearly  parallel  series  as  in  S.  serricepSj  the  surface  of  the  larger  ones 
roughened  by  accessory  spinous  tubercles  as  in  S.  niber;  occipital 
ridges  very  high;  skin  covering  cranial  ridges  thin  or  obsolete,  not  lax; 
interorbital  space  sparsely  scaled,  very  narrow,  its  breadth  a  little  more 
than  half  diameter  of  eye,  with  very  strong  frontal  ridges,  which  are  not 
covered  by  the  scales;  jaws  naked;  i)reorbital  broad,  a  low  ridge  extend- 
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ing  along  its  surface  and  tliat  of  the  suborbital;  this  ridge,  somewhat 
rough  and  not  covered  with  the  scales,  is  continuous  with  the  short  sub- 
orbital stay;  preopercular  spines  short,  very  blunt,  the  opercular  spines 
very  strong;  scapular  spines  moderate.  Gillrakers  short  and  stout, 
clavate,  the  longest  nearly  one-third  the  diameter  of  the  eye.  Dorsal 
spines  rather  high  and  strong,  the  longest  2^  in  head,  about  as  high  as 
soft  rays,  the  fin  not  deeply  emarginate;  caudal  fin  rounded;  anal  fin 
high,  its  second  spine  2^  in  head,  higher  and  much  stronger  than  the 
third;  pectorals  broad,  fan- shaped,  3|  in  length,  their  base  one- third 
broader  than  the  diameter  of  the  orbit,  their  tips  not  quite  reaching 
tips  of  ventrals.  Scales  rough.  Peritoneum  white.  Head  2|^;  depth 
2%.  D.  XIII,  15;  A.  Ill,  7;  Lat.  1.  50.  L.  15  inches.  San  Francisco 
to  Vancouver's  Island,  in  deep  water;  rare  southward.  A  large  and 
singular  species. 

(Sebiutes  nigrocinctus  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  25,  1^59,  and  217,  f.  67:  Sebaa- 
ticJithys  nigrocinctus  GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1882,  278.) 

859.— SCORPJBNA  Linneeus. 

RascoAnos. 

{Sebastapistes  GiYix  Para«corp(FRa  Bleeker:  PAeiuIo«e5a«te8  Sanvage:  PoniinusVoey,) 

(Art«di;  Linnseus,  Systema  Natarie,  1758:  type  Scorpwna  porcus  L.) 

Body  oblong,  somewhat  compressed.  Head  large,  not  much  com- 
pressed, usually  naked  above,  and  armed  with  several  series  of  spinous 
ridges;  often  with  dermal  flaps.  Mouth  large,  with  bands  of  villiform 
teeth  on  jaws,  vomer,  and  palatines.  Scales  mostly  ctenoid,  of  mod- 
erate size,  often  with  skinny  flaps.  Dorsal  fin  with  12  stout  spines; 
anal  with  3  spines,  the  second  commonly  the  longest;  pectorals  large, 
rounded,  the  base  usually  ])rocurrent;  the  upper  rays  divided,  the  lower 
simple  in  all  our  species;  ventrals  inserted  behind  pectorals.  No  air- 
bladder.  Vertebrae  10  -f  14.  Species  numerous  in  the  tropical  seas; 
fishes  of  singular  forms  and  bright  colors;  the  variation  in  squamation 
and  armature  is  very  great,  but  if  the  group  be  further  subdivided, 
some  characters  other  than  those  hitherto  suggested  must  be  taken. 
The  intergradation  of  the  species  of  Scorpcena  and  Sehastodes  is  very 
perfect.  The  greater  number  of  dorsal  spines  and  of  vertebrsB  afford 
the  only  characters,  known  to  us  by  which  Sebastodes  may  be  distin- 
guished fix)m  Scorpcena.  {(Txop^zatva^  the  ancient  name  of  Scorpama 
scrofa^  from  trxopTttoq,  scorpion,  in  allusion  to  the  dorsal  spines,  which 
'^flict  a  very  painful  sting-like  wound.) 
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a.  Cheeks,  operclcs,  breast,  and  usually  top  of  head  scaly;  no  pit  at  the  occiput; 
aspect  of  Seb<i8tode$,    {Poniinua*  Poey.  ) 
b.  Dermal  flaps  none;  pectoral  fin  not  procurrent;  no  exoccipital  spines. 

1085.  S.  dactyloptera  De  la  Roche. 

Color  delicate  scarlet  red,  the  opercle  and  dorsal  fin  somewhat 
mottled  with  brownish.  Body  not  much  elevated,  little  compressed, 
the  tail  slender.  Head  large,  little  compressed ;  cheeks,  opercles,  and 
occipital  region  well  scaled;  no  dermal  flaps  anywhere;  suborbital  stay 
strong.  Mouth  rather  large,  with  teeth  as  usual  on  jaws,  vomer,  and 
palatines ;  lower  jaw  not  projecting;  maxillary  extending  to  beyond 
pupil.  Suborbital  with  a  narrow  raised  smooth  ridge,  which  ends  in  a 
spine  at  the  base  of  the  stay ;  preorbital  narrow,  its  edge  slightly  spi- 
nous; interorbital  space  narrow,  with  two  parallel  raised  ridges  and  a 
deep  groove.  Cranial  ridges  short,  sharp,  about  as  in  Seba^todes  rosa- 
ceus;  preocnlar,  supraocular,  postocular,  tympanic,  occipital,  and  nu- 
chal spines  present;  suprascapular  spines  sharp;  noexoccipitals;  oper- 
cular spines  moderate;  preopercular  spines  sharp,  the  second  longest. 
Eye  very  large,  3  in  head.  Jaws  naked.  Gill-rakers  rather  long  and 
slender.  Pectoral  very  narrow  for  a  Scorpcena^  the  rays  not  procurrent 
below  nor  thickened,  reaching  anal;  ventrals  small,  reaching  past  vent; 
anal  small  and  low,  its  second  spine  a  little  stouter  but  not  longer  than 
third;  dorsal  low,  little  emarginate,  the  spines  slender.  Scales  ctenoid, 
regularly  arranged;  no  accessory  scales.  Head  3^;  depth  2f.  D.  XII^ 
12;  A.  Ill,  5;  Lat.  1.  43.  Deep  water  oflf  Chesapeake  Bay;  described 
from  a  specimen  lately  taken  by  the  U.  S.  Fish  Commission.  It  is  pro- 
visionally identified  with  S.  dactyloptera^  of  the  Mediterranean  and  Ma- 
deira Islands,  but  it  is  probably  a  species  distinct  from  the  latter, 
although  closely  related. 

(De  la  Roche,  Ann.  Mas.  xiii,  1809,  pi.  22,  f.  2:  Sebastes  daciylopterua  Gtinther,  ii, 
99:  Sebaatea  imperialis  C.  &  V.  iv,  356.) 

aa.  Cheeks,  opercles,  and  top  of  head  naked;  dermal  flaps  present;  pectorals  pro- 
carreut,  a  qua^lrate  pit  at  the  occiput.    (Scorpcena.) 
0.  Breast  scaly.    {PartucorpiBna  Bleeker.) 

10S6*  S*  firattata  Grd.— Soorpene;  Scorpion;  Sculpin. 

Brown,  irregularly  mottled  and  blotched  with  rosy  purplish  and  pale 
olive }  opercles  and  cheeks,  a  bar  behind  eye,  and  5  or  6  large  blotches 
at  base  of  dorsal,  purplish  3  head,  back,  and  sides  with  many  small 

*  Poey,  Memorias  Cuba,  ii,  172, 1860 :  type  Fontinus  castor  Poey.  (Latin,  ponsy  bridge ; 
''si  Vid^e  d'nn  pout  form^  par  les  trois  premiers  sons-orbitaires  pent  contenter  les 
6tymoiogi8tes  j'on  serai  bion  aise;  J'ai  d^j^  dit  que  les  uoms  IfS  plus  savuuts  ne  sout 
pus  les  meilleurs.'^    Poey.) 
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round  dark  olive  spots 5  belly  unspotted;  thoracic  region  pink;  spinooa 
dorsal  blackish,  its  middle  part  with  many  roundish  pale  spots,  forming 
a  continuous  stripe,  besides  smaller  black  spots;  caiidal  and  pectoral 
with  vertical  bars  of  dark  and  pale  spots;  soft  dorsal  and  anal  spotted; 
ventrals  pinkish,  little  spotted;  jaws  and  branchiostegals  yellowish, 
more  or  less  mottled ;  axil  pale,  with  round  dark  spots.  Body  robust, 
little  compressed;  interorbital  space  not  very  deeply  concave;  a  pit  at 
the  vertex  in  front  of  occipital  ridges,  much  broader  than  long.  Monh 
very  broad,  little  oblique,  the  lower  jaw  included;  maxillary  2^  in  head, 
reaching  posterior  margin  of  orbit.  Gill-rakers  very  short,  broad,  com- 
pressed. Cranial  spines  bluntish,  high;  preocular,  supraocular,  post- 
ocular,  tympanic,  occipital,  nuchal,  and  exoccipital  present,  besides  a 
bifid  spine  between  the  exoccipital  and  orbit;  upper  preopercuiar  spine 
longest;  opercular  spines  not  large;  suprascapular  spines  3,  knife-like; 
suborbital  region  without  pit,  but  with  a  bony  carina  on  which  are 
2  or  3  bluntish  spines.  Head  naked;  breast,  and  region  before  i>ec- 
torals,  covered  with  small  imbedded  scales  (with  exception  of  opercular 
flap);  anterior  margin  of  preorbitals,  margin  of  preopercle,  and  nostrils 
with  skinny  flaps;  1  or  2  rather  small  flaps  above  eye,  besides  several 
smaller  ones  on  various  parts  of  the  head.  Scales  small,  nowhere  dis- 
tinctly ctenoid;  nearly  every  scale  on  the  upper  parts  of  body  with  a 
small  membranous  flap.  Dorsal  spines  high,  higher  than  the  soft  rays, 
the  longest  2|  in  head;  second  anal  spine  longest  and  much  the  strong- 
est, 3  in  head;  pectoral  very  broad,  short,  and  rounded,  its  lower  rays 
procurrent,  its  tip  reaching  beyond  the  ventrals  to  vent,  its  base  more 
than  i  head,  its  length  3 J  in  body;  caudal  rounded.  Peritoneum  white. 
Head  2f ;  depth 3.  D. XII,  10;  A. Ill, 5;  Lat.  1. 30  (tubes) ;  50-00  scales. 
L.  12  inches.  Coast  of  California,  from  Point  Concepcion  southward; 
very  abundant. 

(Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  1854, 145 ;  Grd.  U.  8.  Pac.  R.  R.  Surv.  Fish.  77,  pL 
17 :  Sehaatapmea  guttatus  Gill,  iu  Street's  Balletin,  U.  S.  Nat.  Mns.  vii,  1877,  62.) 

108T.  S.  plamieri  Biodh.—Basoacio, 

Olive  brown,  excessively  marbled  with  silvery  and  reddish;  fins  pro- 
fusely variegated;  caudal  barred  with  brown  and  silvery;  a  dark  blotch 
on  spinous  dorsal,  between  the  6th  and  7th  spines;  axil  black,  \fith 
white  spots.  Body  short  and  thick.  Head  irregular  in  form,  with  nu- 
merous grooves  and  pits,  and  many  fleshy  slips;  a  large  deep  pit  below 
the  eye,  between  it  and  the  front  of  suborbital  stay;  supraocular  flap  at 
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least  as  high  as  eye;  large  flaps  on  preorbital  and  edge  of  preopercle, 
preocular,  supraocular,  tympanic,  coronal,  occipital,  nuclial,  and  exocci- 
pital  spines  present;  a  deep  pit  behind  coronal  spines,  as  long  as  broad; 
preopercular  and  opercular  spines  moderate,  bluntish,  suborbital  stay 
prominent,  with  3  or  4  sharp  spines;  a  few  scales  on  preopercle  and 
opercular  flap;  head  otherwise  nfiked;  maxillary  reaching  to  behind 
eye,  not  quite  half  head;  lower  jaw  included;  breast  covered  with  small 
imbedded  scales;  scales  of  body  large,  not  ctenoid,  firm,  many  of  them 
with  membranous  flaps;  lateral  line  with  a  series  of  fleshy  flaps.  Dor- 
sal low,  the  highest  spine  2f  in  head,  somewhat  lower  than  the  soft  rays; 
pectorals  very  broad,  procurrent,  reaching  about  to  front  of  anal  fin; 
second  anal  spine  very  robust,  2f  in  head,  much  larger  than  third. 
Head  2i  in  length;  depth  3.  D.  XII,  10;  A.  111,5;  Lat.  1.  25  (rows 
of  scales);  about  40  pores.  West  Indies  and  both  coasts  of  Mexico; 
occasional  northward.  Here  described  from  specimens  from  Mazatlau, 
Mexico. 

(Bloob.  Nya.  Handl.Stockh.  x, 234, 1789 ;  Blocli  &  Schneider,  1801. 194 :  Scorpcsna  hufo 
C.  &  V.  iv,306;  6ti other,  ii,  113:  Soorpana  nucacU)  Poey,  Synops.  Pise.  Cubens.  303.) 

00,  BroaBt  naked. 

1088.  S.  poreus  Linn.— Pt^-/oo«. 

Beddish  brown,  much  mottled  above  with  darker,  and  dotted  with 
black;  much  less  variegated  than  in  8.  plumieri;  usually  a  black  blotch 
on  posterior  half  of  spinous  dorsal.  Body  oblong,  compressed;  back 
somewhat  elevated,  highest  at  origin  of  spinous  dorsal;  suborbital  stay 
close  to  eye,  without  any  pit  between  it  and  the  eye;  supraocular  flap 
broad,  a  little  lower  than  eye;  no  flaps  on  posterior  edge  of  preop- 
ercle, four  on  occipital  region,  few  along  lateral  line;  preocular,  supra- 
ocular, tympanic,  occipital,  exoccipital,  and  nuchal  spines  present;  a 
pit  before  occipitixl  spines;  opercular  and  preopercular  spines  short; 
maxillary  reaching  posterior  margin  of  orbit.  Scales  present  on  post- 
ocular  region  and  upper  part  of  preopercle;  scales  on  body  somewhat 
regularly  placed;  breast  naked.  Fins  high;  pectorals  much  less  pro- 
current  at  base  than  in  S.  plumieriy  reaching  beyond  tips  of  ventrals, 
which  reach  anal;  spines  slender,  the  second  anal  slender,  little  longer 
than  third.    Gill-rakers  short  and  thick.    D.  XIII,  10;  A.  Ill,  5;  Lat. 

1.  40.  Southern  Europe;  a  specimen  said  to  have  been  sent  to  Cuvier 
from  New  York. 

(Linn.  Syst.  Nat. ;  C.  &  V.  iv,  300;  Gllnther,  ii,  107.) 
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S60.— SETARCHES  Johnson. 

(Johnson,  Proo.  Zool.  Soc.  Lond.  1862,  11:  type  Selarchei  gUntheri  Johnson,) 

As  here  understood,  this  genus  differs  from  Scarpcena  in  having  less 
than  12  dorsal  spines  and  the  scales  cycloid,  withont  skinny  flaps. 
Deep-sea  fishes.  Our  species  differs  from  8.  giintheri  in  the  possession 
of  but  ten  dorsal  spines  instead  of  eleven,    (Etymology  not  obvious.) 

1039.  S.  parmatus  Goode. 

Body  stout  and  deep.  Fins  high ;  vertical  fins  inserted  well  back, 
the  paired  fins  well  forward,  Interorbital  width  half  the  length  of  the 
upper  jaw,  about  equal  to  the  orbit.  Eye  moderate,  nearly-  4  in  head. 
Scales  comparatively  large,  regularly  arranged,  cycloid,  with  concentric 
furrows  and  no  dermal  flaps.  Cranial  ridges  developed  about  as  in  Se- 
bastes.  Preopercular  spines  very  long;  caudal  truncate.  Pectoral  fin 
long,  2\  in  body.  Head  2^;  depth  2f.  D.  X,  6  + ;  A.  Ill,  6.  {Ooode.) 
Deep  water  ofl*  Ehode  Island;  known  from  a  young  specimen. 

(Goode,  Proc.  U.  S.  Nat.  Miis.  1880,  480.) 

Family  CVII  (a).— COTTID^. 

{Tlie  Sculpins.) 

Body  moderately  elongate,  fusiform  or  compressed,  tapering  back- 
ward from  the  head,  which  is  usually  broad  and  depressed.  Eyes 
placed  high,  the  interocular  space  usually  narrow;  a  bony  stay  con- 
necting the  suborbital  with  the  preopercle,  usually  covered  by  the  skin; 
upper  angle  of  preopercle  usually  with  one  or  more  spinous  processes. 
Teeth  equal,  in  villiform  or  cardiform  bands  on  jaws,  and  usually  on  vo- 
mer and  palatines;  premaxillaries  protractile}  maxillary  without  supple- 
mental bone.  Gills  3J  or  4;  slit  behind  the  last  gill  small,  or  obsolete; 
gill-rakers  short,  tubercle-like  or  obsolete;  gill-membranes  broadly  con- 
nected, often  joined  to  the  isthmus.  Body  naked,  or  variously  arme<l  with 
scales,  prickles,  or  bony  plates,  but  never  uniformly  scaled.  Lateral  line 
present,  simple.  Dorsal  fins  separate  or  somewhat  connected,  the  spines 
usually  slender,  the  soft  part  elongate;  caudal  fin  separate,  rounded; 
anal  fin  similar  to  the  soft  dorsal,  without  spines;  pectoral  fins  large, 
with  broad  procurrent  bases,  the  rays  mostly  simple,  the  upper  some- 
times branched;  ventrals  thoracic,  rarely  entirely  wanting,  the  rays  usu- 
ally less  than  1, 5.  PseudobranchisB  present,  at  least  in  all  our  species. 
Pyloric  coeca  usually  in  small  number  (4-8);  air-bladder  commonly 
wanting.    Genera  about  40;  species  about  150,  mostly  of  the  rock  pools 
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and  shores  of  northern  regions ;  many  species  found  in  firesh  watere. 
The  group,  as  here  understood,  comprises. a  considerable  variety  of 
forms,  and  is  very  difficult  to  define,  as  it  grades  into  the  Liparididxe 
on  the  one  hand,  and  into  the  Scorpamtdce  on  the  other.  Most  of  the 
species  are  of  small  size  and  singular  aspect,  and  none  are  valued  as 
food.  The  genera  have  been  probably  too  much  multiplied,  and  sev- 
eral of  them  can  be  only  provisionally  accepted. 

{Triglidcc,  group  Cottina,  pt.;  group  /ScorpccniTta,  part,  GOnther,  ii;  lamily  Psyohro* 
lutidce  Gtinther,  iii,  516,  517.) 

a.  Spinous  dorsal  longer  than  soft  part,  of  more  than  14  spines.     (HemitripterincB,) 
b.  Spinous  dorsal  deeply  notched,  the  anterior  spines  highent;  skin  rough,  with 

prickles  and  tubercles;  teeth  on  vomer 
and  palatines;  gill-membrane  free  from 
isthmus;  no  slit  behind  last  gill. 

Uemitripterus,  361. 
aa.  Spinous  dorsal  shorter  than  soft  part,  of  less  than  13  spines. 
0.  Ventral  fins  wanting.    (A8celiohihyin€B,) 
d.  Skin  naked;  no  slit  behind  fourth  gill;  gill-membrane  free  from  isthmus; 

teeth  on  vomer  and  palatines. 

ASCELICHTUYS,  362. 
00.  Ventral  fins  present. 

e.  Spinous  dorsal  little  developed,  continuous  with  the  soft  dorsal,  the  spines 

slender,  concealed  in  the  loose  naked 
skin ;  gill-membranes  broadly  joined  to 
the  isthmus;  no  slit  behind  last  g^ll. 
(P»yckroluiincd,) 

f.  Vomer  and  palatines  toothless Psyohrolutes,  363. 

ff.  Vomer  with  teeth Cottunculus,  364. 

oe.  Spinous  dorsal  not  concealed. 

g.  Gill-openings  extending  below  at  least  to  the  base  of  lowest  pectoral 

ray.    (Cottincs,) 
h.  Slit  behind  last  gill  obsolete* ;  vomer  with  teeth, 
i.  Gill-membranes  broadly  united  to  the  isthmns,  not  forming  a  fold 
across  it;  head  feebly  armed; 'palatine  teeth  few  or  none. 

Uranidea,  366. 
ii.  Gill-membranes  free  from  isthmns,  or  else  forming  a  broad  fold 
across  it ;  head  well  armed. 
j.  Palatine  teeth  weU   developed';    body    usually   more  or  less 

scaly ICELUS,  365. 

jj.  Palatine  teeth  none;  body  without  true  scales Cottus,  367. 

hh.  Slit  behind  last  gill  evident. 

h.  Vomer  without  teeth;  preopercular  spine  with  antler-like  pro- 
cesses; gill-i^embranes  forming  a  fold 
•  across  isthmus ...Gymnacaxthus,  368. 
kk.  Vomer  with  teeth. 
I.  Skin  not  hispid,  t 

*  A  round  pore  in  some  species  of  Cottus, 
t  Partly  villous  in  Triglops, 
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m.  Palatine  teeth  none. 
H.  Gill-membraaed  more  or  lees  Joined  to  the  isthmos,  some- 
timee  forming  a  fold  across  it. 
0.  First  dorsal  spine  not  elevated. 
p,  Preorbital   strongly  cavemons;    intestinal    canal 
short;    spines   of  head    short;    fresh 

water Tbiolopsis,  369. 

pp,  Preorbitallittlecanvemoas;  intestial canal  short ; 
spines  of  headlong;  marine.   (Snbgenos 

Onaooottus) Cottds,  367. 

ppp,  Preorbital  not  cavernous;  intestinal  canal  elon- 
gate; lateral  line  with  a  series  of  larg^ 

bony  plates Enophryb,  870. 

00.  First  dorsal  spine  elevated ;  skin  perfectly  smooth ; 

intestinal  canal  short.  .Liocottus,  371. 

nn.  Gill-membranes  free  from  isthmas;  siden  below  'W'ith 

obliqae  series  of  minute  prickly  scales ; 

series  of  plates  along  back  and  alongr 

lateral  line Triqlops,  372. 

•us.  Palatine  teeth  present. 

q.  Gill-membranes  joined  to  the  isthmus,  sometimes 
forming  a  narrow  fold  across  it. 
r.  Skin  perfectly  smooth ;  preoperculur  spine  with 
antler-like    processes;    spinous    dorsal 

short,  entire Lkptocottds,  373. 

rr.  Skin  with  bands  of  rough  scales;  preopercalar 
spine  simple;  spinous  dorsal  long,  emar- 

ginate Hemilepidotus,  374. 

qq.  Gill-membranes  entirely  free  from  the  isthmas. 
9.  Sides  of  back  with  a  band  of  rough  scales ; 
ventral  fins  very  long,  armed  with  setos. 
Mellbtes,  376. 
$s.  Sides  of  back  without  band  of  scales. 
t.  Yentrals  I,  5 ;  spinous  dorsal  long. 

SCORPiENICHTHYS,    376. 

tt.  Yentrals  I,  3;  spinous  dorsal  short. 

OUGOCOTTUS,   377. 
n.  Skin  everywhere  rough  with  villiform  prickles;  first  dorsal 
elevated  in  front;  head  small,  with  ver- 
tical cheeks. 
u.  Gill-membranes  free  from  the  isthmus; 

ventrals  small Blepsias,  378, 

uu.  Gill-membranes  united  to  the  isthmus - 
ventrals  well  developed. 

Nautichthys,  :n9. 
gg.  Gill-opening  restricted  to  the  space  above  the  upper  edge  of  the  base 

of  the  pectoral;  skin  everywhere  with 
bifid  or  trifid   prickles.     {Ithamphocot- 

UfUB.) 

V.  Snout  produced;  mouth  very  small ;  no 
teeth  on  vomer  or  palatines ;  head  ele- 
vated, with  two  bony  ridges. 

RHABfPHOCOTTUSy   380. 
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S61.— HEMITRIPTERUS  Cuvicr. 
Sea  Ravens. 

(Cnvier,  R^gne.  Anim.  ii,  1829,  ed.  2:  tyi>e  Hemitriptenis  americanua  C.  &  V.) 

Body  moderately  elongate,  scaleless,  but  the  skin  covered  with  prickles 
and  boDy  protuberances  of  various  sizes  and  forms.  Head  large,  with 
numerous  bony  hunrps  and  ridges  and  fleshy  slips  above;  orbital  rim 
much  elevated,  the  interorbital  space  deeply  concave;  a  depressed 
area  at  the  occiput,  behind  which  are  two  blunt  spines  on  each  side. 
Mouth  very  wide;  jaws,  vomer,  and  palatines  with  broad  bands  of 
teeth;  no  slit  behind  last  gill;  gill- membranes  broadly  united,  free 
from  the  isthmus;  preopercle  with  stout,  blunt  spines;  suborbital  stay 
very  strong,  forming  a  sharp  ridge.  Spinous  dorsal  much  longer  than 
the  soft  part,  of  15  to  18  spines,  of  which  the  first  two  are  the  highest, 
and  the  fourth  and  fifth  shorter  than  the  succeeding  ones,  the  fin  thus 
deeply  emarginate;  pectoral  fins  very  broad,  much  procurrent;  ven- 
trals  I,  3.  Large  fishes  of  singular  appearance,  inhabiting  the  North 
Atlantic  and  Pacific,    (ijfxTj  half;  Tpst<:y  three;  Ttrepdvy  fin.) 

1040.  H.  americanas  (Gmelin)  Cuv.  &  Val. — Sea  Raven, 

Keddish  brown,  marbled  with  darker  brown,  and  much  variegated; 
yellowish  below;  fins  variegated  with  light  and  dark.  Body  villous, 
the  prickles  enlarged  and  tubercle-like  along  back  and  lateral  line; 
nasal  spines  strong;  supraocular  ridge  much  elevated,  with  dermal 
flaps  and  two  blunt  spines;  two  pairs  of  fleshy  slips  on  nasal  bones, 
and  two  on  supraocular  ridges;  smaller  cirri  on  maxillary,  on  preor- 
bital,  and  several  on  lower  jaw;  interocular  space  very  deeply  concave; 
two  blunt  occipital  spines  on  each  side,  outside  of  which  are  two  or 
three  others;  opercle  small,  with  a  bony  ridge;  preopercle  with  two 
blunt  spines,  below  which  are  one  or  two  others;  lower  jaw  slightly 
projecting;  maxillary  reaching  beyond  eye,  about  half  head;  pectorals 
nearly  reaching  anal;  highest  dorsal  spine  1§  in  length  of  head,  as 
long  as  caudal;  ventrals  reaching  half  way  to  anal.  Head  2};  depth 
31.  D.  IV,  XII-1, 12;  A.  13;  Lat,  1.  40.  Atlantic  coast  of  America; 
chiefly  northward  from  Cape  Cod. 

(SoorptBna  amerioana  Gmel.  Syst.  Nat.  1783,  1220:  Cottua  acadian  Walbanm,  Artedi 
Pise.  1792,  392;  Cuv.  &,  Val.  iv,  268;  Gttnther,  ii,  143:  Hemiiripterue  aoadiauus  Storer, 
Hist.  Fish.  Mass.  35.) 
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1041.  H.  caviArons  Lock. 

Very  similar  to  the  preceding,  but  witli  the  upper  surface  of  the  head 
more  uneven,  the  concavity  of  the  interocular  area  more  marked,  and 
the  dorsal  fin  with  more  spines.  Head  equalling  depth,  about  3^  iu 
total  length  with  caudal.  D.  IV,  XIV-lSj  P.  20  5  V.  1, 3;  A.  14;  Lat- 
1.  44.  L.  16  inches.  Kodiak,  Alaska;  perhaps  not  distinct  from  the 
preceding. 

(Lockington,  Proc.  Acad.  Nat.  Sci.  Phila.  1880,  233:  1  CottM  tfilloaus  Pallas,  Zoogr. 
Ro8S.-A8iat.  iii,  129,  1811.) 

M3.— ASCEUCHTHYS  Jordan  &  Gilbert. 

(Jordan  <&  Gilbert,  Proc.  U.  S.  }^at.  Mus.  1680,  264:  type  Aaoelichih^n  rkodoru$  Jor.  A 
Gilb.) 

Body  plump,  fusiform,  tapering  backward,  covered  with  loose  smooth 
skin;  head  broad,  depressed,  its  upper  surface  evenly  and  weakly  con- 
vex; a  hooked  preopercular  spine;  no  nasal  spines;  a  supraorbital  cir- 
rus; teeth  on  jaws,  vomer  and  palatines;  no  slit  behind  fourth  gill;  gill- 
membranes  broadly  united,  free  from  the  isthmus;  spinous  dorsal  low; 
the  spines  slender,  almost  concealed  in  the  membrane;  pectorals  broad; 
ventral  fins  wanting.  Small  fishes  of  the  rock  pools  of  the  North  Pacific, 
(flt,  privative;  <rze;ioc,leg;  /;^^wt,  fish;)  * 

1043.  A.  rhodoms  Jor.  &  Gilb. 

Dark  olivaceous,  sometimes  with  saddle-like  pale  blotches;  lips  rosy; 
spinous  dorsal  dusky,  edged  in  life  with  bright  crimson;  other  fins 
dusky,  edged  with  paler,  the  pectoral  slightly  barred.  Head  low, 
rounded  anteriorly;  maxillary  reaching  to  posterior  border  of  eye.  Xo 
scales,  prickles,  or  barbels  anywhere,  except  a  fringed  cirrus  over  the 
eye;  preopercle  with  a  short,  simple,  strongly  hooked  spine;  spines 
directed  downwards  and  forwards  on  subopercle  and  interopercle;  lat- 
eral line  continuous.  Dorsal  fins  connected  by  membrane,  the  spines 
low,  weak,  nearly  unifonri;  soft  dorsal  nearly  twice  as  high  as  spinous; 
peqt orals  about  reaching  vent.  Head  3;  depth  5.  D.  IX-19;  A.  15; 
P.  16.  L.  5  inches.  Pacific  coast;  Sitka  to  Cape  Mendocino;  abundant 
among  rocks  between  tide-marks. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1880, 264. ) 

S68.— PSYCHROLUTES  Gilnther. 
(GUntber,  Cat.  Fish.  Brit.  Mus.  iii,  516, 1861:  type  Psifchrolutes  paradoxus  Gtinther.) 

Body  tadpole-shaped,  tapering  from  the  head  to  the  very  slender  tail, 
covered  with  very  loose,  naked,  movable  skin.    Head  large,  depressed, 
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flattish  above;  suout  obtuse,  rounded ;  interocular  space  very  broad, 
concave,  the  ocular  ridges  obsolete;  lower  jaw  projecting;  maxillary 
entirely  adnate  to  the  skin  of  the  preorbital;  jaws  with  bands  of  villi- 
form  teeth;  no  teeth  on  vomer  or  palatines;  no  spines  or  cirri  about 
the  head;  suborbital  stay  narrow,  not  reaching  preopercle.  Gill-mem- 
branes united  to  the  isthmus;  gills  3^,  no  slit  behind  the  fourth. 
Branchiostegals  7.  Fins  connected ;  spinous  dorsal  of  short,  slender, 
flexible  spines,  imbedded  in  the  stin  and  scarcely  visible;  soft  dorsal 
short,  the  rays  close  together;  anal  low;  caudal  separate;  pectoral  fins 
long,  with  a  broad,  procurrent  bsise.  Ventrals  rather  long,  I,  3,  close 
together,  distinct,  the  base  adnate  to  the  body.  Small  fishes,  closely 
resembling  LiparididcB,  from  which  group  they  are  distinguished  by 
no  character  of  much  importance.  {*poxpoXooTi^<;^  one  who  bathes  in  cold 
water.) 

1043.  P.  paradoxus  Gthr. 

Dusky,  pale  below;  sides  of  head  with  round  pale  spots  (mucous 
pores) ;  top  of  head  with  dark  obscure  streaks.  Body  almost  fusiform, 
tapering  from  the  shoulders  to  the  very  slender  tail.  Head  very  large, 
depressed,  its  bones  thin ;  interocular  space  two-fifths  length  of  head. 
Mouth  large,  the  maxillary  extending. to  below  posterior  margin  of  eye; 
premaxillary  on  the  level  of  pupil;  two  blunt  tubercles  behind  eye;  no 
spines  about  head;  processes  of  premaxillary  very  prominent;  isthmus 
l)road.  Dorsal  long,  the  spines  separated  by  an  emargination  from  the 
soft  rays,  the  spines  very  slender,  weak  and  wide  apart,  enveloped  in 
thick  skin;  soft  rays  close  together,  much  higher  than  the  spines; 
caudal  short,  rounded;  anal  fin  similar  to  soft  dorsal,  but  lower;  ven- 
trals about  half  as  long  as  the  pectorals,  their  rays  about  1, 3.  Head 
2f ;  depth  4 J.  D.  VIII-9;  A.  9;  C.  12;  B.  7.  :&Jorth  Paeific;  this 
description  taken  from  a  specimen  examined  by  us  from  Kodiak;  the 
original  type  from  the  Gulf  of  Georgia. 

(GUnther,  iii,  516.) 

864.-COTTtTNCUI-US  CoUett. 
(Collett,  Norges  Fiske,  1875,  20:  type  CoitunculuB  mxcropB  CoMett,) 

Tadpole-shaped,  the  head  extremely  large,  the  body  tapering  rapidly 
from  the  shoulders  to  the  slender  tail ;  mouth  rather  large,  terminal, 
oblique,  the  jaws  about  equal ;  villiform  teeth  in  the  jaws ;  a  double 
patch  on  vomer;  no  teeth  on  the  palatines;  no  spines  on  the  head,  the 
tubercular  surface  of  the  skull  covered  by  skin  j  skull  thin,  its  bones 
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not  firm.  Gills  3  J,  no  slit  behind  the  last  arch ;  gill-membranes  broadly 
joined  to  the  isthmus,  their  union  extending  to  above  the  lower  edge  of 
the  base  of  the  pectorals.  Pseudobranchiffi  very  small  3  no  cirri,  scales, 
or  prickles;  the  skin  thin  and  movable,  smooth,  or  roughened  with  small 
warts.  Spinous  dorsal  little  developed ;  the  two  fins  usually  continu- 
ous ;  spines  very  slender,  flexible,  imbedded  in  the  skin  5  pectorals  short, 
procurrent  below;  ventrals  very  short,  well  separated,  their  rays  1,3; 
caudal  rounded.  Deeper  parts  of  the  Atlantic;  very  closely  related  to 
Psychrolutes.    (A  diminutive  of  Cottua.) 

1044.  €•  mierops  Collett. 

Pale,  with  three  broad  dusky  cross-bands  on  body  and  fins,  one  on 
head,  one  through  spinous  dorsal  and  pectoral,  one  through  second 
dorsal  aud  anal,  besides  a  small  band  at  base  of  caudal.  Head  very 
large,  its  length,  breadth,  and  depth  nearly  equal;  the  greatest  depth 
at  the  nape;  four  bony  tubercles  on  top  of  head  and  some  at  the  sides, 
all  covered  by  the  skin;  lower  jaw  included;  maxillary  extending  to 
below  the  middle  of  the  eye,  which  is  equal  to  the  snout,  and  abont  4J 
in  head;  suborbital  stay  and  the  roughish  edge  of  the  preopercle  both 
covered  by  smooth  skin;  chin  and  preorbit^al  with  pores.  Skin  every- 
where thin,  somewhat  movable,  its  surface  roughened  by  small  blunt 
warts.  Dorsal  fin  continuous,  the  feeble  spines  lower  than  the  soft 
rays;  x)ectoral8  barely  reaching  anal;  caudal  long.  Head  2f ;  depth  3J. 
D.  VI-19;  A,  10.  L.  8  inches.  Deep  water  off  the  coasts  of  Norway 
and  of  Khode  Island ;  lately  taken  by  the  United  States  Fish  Commis- 
sion. The  specimens  here  described  by  us  differ  somewhat  from  Col- 
lett's  description,  but  the  very  small  size  of  the  original  types  may  per- 
haps account  for  the  discrepancies. 

(?  Collett,  Norges  Fiske,  1875,  20,  pi.  1 ;  Goode,  Proc.  U.  8.  Nat.  Moa.  1880,  47a) 

1015.  C.  torvas  Goode. 

Color  yellowish,  the  fins  all  dusky;  no  cross-bars.  General  form  and 
appearance  of  0.  mierops,  but  the  head  still  larger,  and  the  skin  per- 
fectly smooth,  very  thin,  loose,  and  movable  as  in  lAparis.  Tubercles 
on  head  stronger,  more  numerous,  covered  by  skin,  but  more  spine-like, 
the  bones  firmer;  spinous  dorsal  still  feebler  and  more  concealed. 
Head  2J;  depth  3 J.  D.  yiI-14;  A.  ca.  15.  L.  6  inches.  Deep  water 
off  the  coast  of  Khode  Island;  lately  taken  by  the  United  States  Fish 
Commission. 

(Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  479;  name  only.) 
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865.— ICELVS  Eroyer. 
(Kroyer,  Naturhist.  Tidsskr.  i,  253,  1844:  type  loelvs  hamaiun  Kroyer.) 

Body  fusiform,  naked,  or  variously  covered  with  rough  scales  or 
plates,  which  are  permanent  and  alike  in  both  sexes;  skin  otherwise 
smooth.  Mouth  rather  large;  teeth  on  vomer  and  palatines.  Head 
naked  or  scaly,  usually  with  cirri ;  preopercnlar  spine  hooked,  branched, 
or  forked.  Gill-membranes  broadly  united,  free  from  the  isthmus;  no 
slit  behind  fourth  gill;  ventral  rays  I,  3.  North  Atlantic  and  Pacific; 
the  species  diflfering  greatly  in  appearance  and  armature,  (c^ze^o^,  re- 
sembling.) 

*  Skin  more  or  less  scaly. 

a.  Spinous  dorsal  not  emorginate. 

h.  Top  of  head  and  interorbital  area  convex  and  nearly  smooth;  head  naked. 
(Artedius*  Girard.) 

1046.  I.  lateralis  (Grd.)  J.  &  0. 

Dark  clear  olive-green;  head  reddish-shaded,  the  back  with  sharply 
defined  cross-blotches,  alternately  dark  olive  and  pale;  lower  half  of 
sides  usually  with  numerous  small  pale  spots;  belly  bluish ;  fins  barred 
with  difierent  shades  of  olive,  reddish  brown,  and  black;  northern  spe- 
cimens with  a  black  spot  on  the  front  of  the  spinous  dorsal;  below  it 
a  scarlet  crescent,  bordered  with  yellow.  Body  rather  slender,  little 
compressed.  Head  long  and  low,  less  deep  than  in  the  other  species; 
occipital  region  almost  flat;  interocnlar  space  much  narrower  than  the 
eye.  Eye  shorter  than  snout,  nearly  5  in  head;  skin  of  head  every- 
where perfectly  smooth,  its  upper  surface  with  numerous  small  con- 
spicuous pores,  and  many  slender  small  cirri;  no  distinct  supraorbital 
cirrus,  and  no  occipital  ridges;  nasal  spines  small.  Mouth  very  large^ 
the  jaws  nearly  equal,  the  maxillary  extending  to  below  the  posterior 
edge  of  the  eye,  its  length  about  half  that  of  the  head;  preopercnlar 
spLue  very  small,  covered  with  the  skin,  forked  at  tip.  Dorsal  band  of 
scales  ;iarrow,  of  about  8  rows  anteriorly,  2  or  3  posteriorly.  Lateral 
line  anteriorly,  with  small  cirri*  Dorsal  spiues  very  slender,  the  first 
two  shorter  than  the  others;  pectorals  reaching  front  of  anal.  Head 
2f ;  depth  5.     D.  IX-16;  A.  13;  V.  I,  3;  scales  about  28  in  a  lougitu- 

*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 134:  type  ScorpceniolUhya  lateralis  Girard. 
Dedicated  to  Petrus  Artedi,  the  "father  of  Ichthyology,"  the  ahlest  student  of  fishes 
before  Cuvier. 

Bull.  Nat.  Mus,  No.  16 i4 
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dinal  series.    L.  5  inches.    Bock-pools;  from  Puget  Sound  to  San  Luis 

Obispo;  not  common. 

(Scorjxenichtkys  lateralU  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 145:  Artedius  lateraU$ 
pirard,  U.  8.  Pac.  R.  R.  Sorv.  Fish.  70:  Artedius  lateralis  Gttnther,  ii,  174.) 

bh.  Top  of  head  uneven ;  interorbital  area  concave. 
0.  Head  with  stellate  scales  above. 

104T.  I.  notospilotuft  (Grd.)  J.  dt  G. 

Olivaceous,  often  tinged  with  purplish,  and  much  variegated;  a  black 
bar  at  occiput;  another  firom  middle  of  spinous  dorsal  to  the  axil;  one 
under  front  of  second  dorsal  extending  obliquely  forwards ;  one  under 
posterior  part  of  second  dorsal;  one  on  caudal  peduncle;  bars  and  in- 
terspaces everywhere  finely  reticulated  and  mottled ;  lower  parts  dusky, 
with  brassy  tinge,  often  with  dark  reticulations  around  whitish  spots; 
branchiostegals  blackish,  with  yellow  tinge;  fins  all  variegated,  tlie 
lower  fins  generally  dusky;  a  black  spot  ocellated  with  orange  between 
first  and  second  dorsal  spines,  sometimes  a  duller  one  between  third 
and  fourth;  a  large  black  spot  between  sixth  and  eighth  spines.  Head 
short  and  broad,  its  vertex  depressed;  nuchal  region  with  a  cross-ridge, 
in  front  of  which  is  a  quadrate  depression;  two  blunt  tubercles  behind 
each  eye,  armed  at  tip  with  small  spines;  behind  these  two  others  with- 
out spines,  on  the  occipital  ridges;  each  of  these  spines  with  a  small 
cirrus;  a  small  cirrus  above  posterior  part  of  eye;  a  minute  one  on  the 
maxillary;  interorbital  space  deeply  concave,  the  supraocular  ridges 
elevated.  Eye  very  large,  4|  in  head.  Mouth  moderate,  broad,  the 
maxillary  extending  to  beyond  the  pupil,  its  length  nearly  half  that  of 
the  head;  suborbital  stay  strong;  preopercle  with  a  strong  process, 
bifid  at  tip,  and  with  one  or  more  upward-directed  spines;  b^low  this 
three  blunt  serrated  processes  or  multifid  spines;  vertex,  temporal  re- 
gion, interorbital  space,  and  opercles  covered  with  small,  detached, 
stellate  scales,  strongly  spinous  at  their  edges;  these  smaller  than  the 
scales  of  the  dorsal  band.  Head  2f ;  depth  4 J.  D.  IX-15;  A.  11  or 
12.  L.  10  inche^s.  Northern  specimens  represent  a  marked  variety, 
the  color  paler,  the  head  more  scaly,  and  the  edge  of  the  preopercle 
without  serrated  processes.  D.  lX-17;  A.  12.  Pacific  coast;  abun- 
dant at  Santa  Barbara  and  in  Puget  Sound;  not  found  in  rock-pools. 

(Calycilepidotus  lateralis  Ayres,  Proc.  Cal.  Acad.  Sci.  1856,  77:  Artedius  notospilolu9 
Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 134,  and  U.  S.  Pac.  R.  R.  Surv.  Fish.  71 :  Artediue 
noiospilotus  GUnther,  ii,  174.) 


CO,  Head  without  developed  scales. 

d.  Upper  preopercular  spine  hooked,  bifdroate.    (Icelus,) 
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1048.  I«  hamatus  Ki-oyer. 

Yellowish,  with  many  brown  spots*  Head  large,  naked ;  upper  pre- 
opercular  spine  small,  hooked  upwards,  biftircate;  3  spines  below  it,  two 
of  them  hooked  upwards;  two  blunt  occipitAl  spines;  vertex  depressed. 
Skin  of  body  above  with  warty  scales  and  small  prickles;  some  rows  of 
bony  scales  from  neck  to  base  of  caudal;  a  series  of  tubercles  along 
lateral  hue;  sides  of  body  with  scattered  scales;  iuterocular  space 
very  narrow,  its  width  4  in  eye;  dorsals  separated;  pectorals  shorter 
than  head;  no  air-bladder;  gill-membranes  broadly  joined,  free  from 
isthmus;  no  slit  behind  last  gill.  D.  IX-20;  A.  16;  V.  I,  3,  Arctic 
Seas,  Alaska  to  Spitzbergen. 

(Kroyer,  NaturhUt.  Tidsskr.  i,  253,  1844;  Gttnther,  ii,  172.) 

dd.  Upper  preopercular  spine  long,  with  5  hooked  processea* 

1049.  I*  quadrlseriatns  (Lockington)  J.  &  G. 

Pale  olivaceous,  somewhat  mottled;  lateral  line  with  dark  blotches; 
branchiostegal  region  black  in  the  malep;  a  black  bar  at  base  of 
caudal;  a  black  spot  at  front  of  spinous  dorsal,  and  one  at  tip  of  the 
last  spine;  pectorals  with  a  dark  spot  at  base;  other  fins  olivaceous, 
little  variegated.  Body  slender,  little  compressed,  tapering  from  the 
shoulders  to  the  slender  tail.  Mouth  moderate,  the  maxillaries  reach- 
ing about  to  middle  of  pupil;  a  pair  of  ridges  on  the  occiput,  each 
ending  in  a  spine,  the  space  between  them  concave;  interocular  space 
very  narrow,  grooved;  upper  preopercular  spine  very  long,  armed  with 
about  5  hooks,  all  but  one  directed  upwards;  below  this  three  simple 
spines.  Head  naked  or  very  nearly  so,  with  conspicuous  mucous  pores 
above  and  a  few  minute  cirri.  Dorsal  fins  separated;  i)ectorals  broad, 
about  reaching  anal;  ventrals  very  small.  Lateral  line  with  a  series  of 
spinous  plates;  above  it  along  the  back  a  double  series  of  spinous 
plates  placed  at  an  angle,  the  upper  plates  with  the  free  edge  down- 
ward and  backward,  the  lower  plates  with  the  free  edge  upward  and 
backward;  this  band  composed  of  a  single  series  before  and  behind, 
and  not  extending  around  the  dorsal  in  front;  skin  otherwise  perfectly 
smooth.  Head  3J;  depth  5 J.  D.  yiII-13;  A.  12;  V.  1, 3.  L.  3  inches. 
Deep  waters  off  San  Francisco;  locally  very  abundant. 

(ArtedUu  qu€idriseriatus  Lockington,  Proc.  U.  S.  Nat.  Mus.  1879,  330.) 

aa.  Spinous  dorsal  fin  deeply  emarginate;  head  scaly.    (C/ii7<mo<ii«*  Lockington.) 

*  Lockington,  Proc.  U.  S.  Nat.  Mns.  1881,  141 :  type  Chitonotus  megaoephaliu  Lock. 
(xircbvy  a  rough  cloak;  v&ro^y  back.) 
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1050.  I.  meyracephalus  (Lock.)  J.  &.G. 

Color  pale  olivaceous  with  darker  cross-bars  5  fins  in  the  male,  black- 
ish; ventrals  and  anal  whitish,  unmarked;  eye  dusky  above.  Body 
fusiform;  head  long;  eyes  large,  separated  by  a  very  narrow,  slightly 
concave  interorbital  space;  mouth  large,  the  maxillary  extending  to 
posterior  border  of  eye;  preopercle  with  a  strong  process  armed 
with  3  or  4  upward-directed  and  1  horizontal  point;  belov  this  3  other 
spines;  two  or  three  spines 'close  behind  eye  on  each  side;  two  occipital 
ridges,  ending  in  spines,  the  space  between  them  concave;  top  of  head, 
iiiterocular  space,  snout,  upper  part  of  opercle,  and  a  narrow  belt  close 
under  the  eye  covered  with  rough  scales;  lateral  line  with  a  series  of 
quadrate  plates,  their  upper  and  posterior  edges  strongly  serrate,  the 
lower  and  anterior  edges  imbedded;  above  these  the  back  is  evenly  cov- 
ered with  smaller  scales,  the  lower  and  anterior  part  of  each  scale  im- 
bedded, and  the  upper  edge  strongly  toothed;  5  to  8  rows  of  these 
scales;  a  narrow  naked  area  at  base  of  dorsal.  Dorsal  spines  slender, 
the  first  usually  longer  than  head,  reaching  past  front  of  soft  dorsal 
when  depressed ;  the  second  and  third  spines  progressively  shortened ; 
the  4th  higher  than  third,  the  membrane  between  third  and  fourth  deeply 
emarginate;  second  dorsal  high;  pectorals  reaching  past  front  of  anal; 
ventrals  to  vent;  anal  papilla  very  large;  no  conspicuous  cirri.  Head 
2f ;  depth  5^.  H.  III,VII-15;  A.  15;  V.  I,  3;  Lat.  1.  38.  L.  6  inches. 
Off  San  Francisco,  in  deep  water,  locally  abundant;  possibly  a  variety 
of  .the  next. 

{Chitonotus  n^gacephalut  Lockington,  Proc.  U.  S.  Nat.  Mas.  1881,  141.) 

1051.  I.  pugrettensls  (Steind.)  J.  &  G. 

Coloration  of  the  preceding.  Body  slender,  stouter  than  in  L  mega- 
eephalus;  head  shorter  and  broader;  the  mouth  also  shorter,  the  maxil- 
lary not  reaching  posterior  margin  of  eye;  interorbital  space  extremely 
narrow,  narrower  than  in  L  megacephalus ;  sqnamation  and  armature  of 
head  and  body  precisely  as  in  J.  megacephalm.  Dorsal  lower  than  in  Z. 
megacephalusj  the  first  dorsal  less  deeply  notched;  the  first  spine  little 
higher  than  the  second,  its  tip  not  reaching  to  the  end  of  the  fin,  its  total 
length  less  than  half  that  of  the  head;  soft  dorsal  high,  higher  than  first 
dorsal  spine.  Head  3;  depth  ^.  D.  Ill,  VII-15;  A.  15;  V.  1, 3;  Lat  1. 
37.    L.  6  inches.    Puget  Sound. 

{Arteditis  pugettensis  Steiudachner,  lohth.  Beitrage,  y,  133.) 
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**  Skin  naked,  smooth. 

lO'^O.  !•  *unclnatus  (Reinh.)  Eroyer. 

Olivaceous,  mottled  and  barred  with  darker,  above  and  on  fins.  Head 
broad;  lower  jaw  included;  palatine  teeth  well  developed;  maxillary 
extending  to  opi)Osite  middle  of  pupil.  Eyes  very  large,  separated  by 
a  narrow  ridge;  occiput  with  two  blunt  ridges,  in  front  of  which  the 
vertex  is  concave;  upper  preopercular  spine  large,  strongly  hooked 
upward,  more  than  half  length  of  eye;  downward-directed  spine  on  pre- 
oi)ercle  long  and  sharp ;  skin  perfectly  smooth.  Pectorals  reaching  front 
of  anal;  spinous  dorsal  rather  high;  vent  midway  between  snout  and 
middle  of  caudal.  Head  3;  depth  ^.  D.  VIII-13;  A.  11.  L.  4  inches. 
Cape  Cod  to  Greenland,  in  deep  water;  abundant. 

(Coitus  undnatus  Reinh.  Vid.  Selsk.  Nator.og  Math.  Af handl.  1833, 44 :  Centriderm- 
iohthya  midnatM  Gilnther,  ii,  172:  loelus  unoinaius  Kroyer,  Naturh.  Tidsskr.  1844,  253.) 

1053.  I.  (f )  bicomis  (Reinh.)  J.  <&>  G. 

Occiput  with  two  acute  points;  four  preopercular  spine3,  the  upper- 
most of  which  is  biftircate.  Skin  not  described.  D.  Vni-15;  A.  14. 
Greenland.    ( GHinther. ) 

(Coitus  Jncomis  Reinh.  Vidensk.  Selsk.  Natnr.  og  Math.Afh.yiii,lxzsy:  Ceniriderm* 
ichthys  hioomis  GUnther,  ii,  172.) 

366.— UBAIVIDHA  Dekay. 

Miller's  Thumbs. 
(Coitus  and  Cottopsis  Girard.) 

(Dekay,  New  York  Fanna,  Fish.,  1842,  61:  type  Uranidea  quiesoens  Dekay  =  Coitus 
gracilis  Heckel.) 

Fresh-water  sculpins.  Body  fusiform.  Head  feebly  armed,  the  pre- 
opercular spines  covered  by  the  skin;  skin  smooth  or  very  nearly 
so;  villiform  teeth  on  jaws  and  vomer,  none  on  palatines.  Gill- 
openings  separated  by  a  wide  isthmus,  over  which  the  membranes  do 
not  form  a  fold;  no  slit  behind  fourth  gill.  Brauchiostegals  6.  Dorsals 
nearly  or  quite  separate,  the  first  of  6-9  slender  spines;  ventrals  I,  3, 
or  I,  4.  Pishes  of  small  size,  inhabiting  clear  waters  in  the  northern 
parts  of  Europe,  Asia,  and  America.    The  species  are  extremely  nu- 

*  This  species  should  form  the  type  of  a  distinct  genns  if  the  current  genera  of  this 
group  are  to  he  recognized.  The  Japanese  genus  Ceniridermichihys  Bich.  to  which 
this  species  and  many  others  of  our  Cottoids  have  heen  referred,  differs  from  /.  unci- 
naius  in  having  the  slit  hehind  the  last  gill  developed,  and  the  gill-memhranes  fully 
united  to  the  isthmus. 
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merous,  and  are  very  difficult  to  distinguish,  all  being  very  similar  in 
form  and  coloration.  The  relations  of  this  genus  to  CoUus  are  very 
close,    {oopavdq^  the  sky ;  ec<Jii»,  to  look.) 

a.  Palatines  with  teeth ;  ventrals  I,  4  (except  in  1059). 

h,  Preopercalar  spine  large,  strongly  hooked;  skin  above  with  coarse  prickles. 
( Taurldea  *  3  ordau  &,  Rice. ) 

1054«  17.  spilota  Cope. 

Olivaceous,  finely  speckled  and  mottled  with  darker;  belly  white; 

fins  mottled.    Body  contracted  at  front  of  anal,  subterete  posteriorly. 

Head  very  broad  and  flat;  no  occipital  prominences;  preopercular  spine 

extremely  large,  as  long  as  eye,  hooked  upward;  below  it  are  three 

small  spines  directed  downwards;  subopercular  spine  strcmg;  space 

above  lateral  line  behind  head,  covered  with  small  stiff  pricklea,  coarser 

than  in  U.  a^era  and  farther  apart,  slightly  hooked  backward;  no  spines 

behind  axil;  isthmus  broad,  the  gill-membranes  ftdly  joined  to  it,  not 

forming  a  fold.    Head  3f ;  depth  5J.    D.  VIII-17;  A.  12.    Great  Lakes, 

in  deep  water,  and  northward  to  Hudson's  Bay. 

(  Uranidea  spilota  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  82:  Cotfojms  ricei  Kelson, 
Ball.  Ills.  Mus.  Nat.  Hist.  1876:  Tauridea  spilotn  Jordan,  Man. Vert.  E. U.S. 255:  Cot- 
topsis  »pihtu8  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  81;  Bean,  Proc.  U.  S.  Nat. 
Mus.  1881,  127;  specimens  from  near  Hudson's  Bay,  said  to  have  no  palatine  teeth.) 

hb.  Preopercular  spine  small,  more  or  less  perfectly  concealed  in  the  skin, 
c.  Skin  almost  everywhere  villous.    (Cottopsisi  Girard.) 

1055.  17.  aspera  (Rich.)  J.  <&  G. 

Grayish  olive,  much  mottled  and  barred;  fins  finely  variegated; 
usually  a  large  black  blotch  on  posterior  part  of  spinous  dorsal. 
Body  rather  stout,  compressed  behind.  Head  rather  broad,  trans- 
versely convex;  opercle  and  preopercle  with  the  usual  spines,  all  small 
and  nearly  concealed  in  the  skin ;  iuterorbital  space  broad  and  flattish, 
broader  than  eye  (in  adults)^  skin  covered  with  small  close-set  prickles, 
forming  a  villous  covering,  the  prickles  smaller,  stiffer,  and  more  closely- 
set  than  in  the  next  species;  head,  belly,  caudal  peduncle,  and  space 
along  dorsal  smooth,  or  nearly  so;  pectorals  reaching  anal;  ventrals, 
I,  4,  nearly  reaching  vent;  dorsal  spine  slender;  lateral  line  complete, 
angularly  bent  below  last  rays  of  second  dorsal.  Head  3;  depth  4J. 
D.  X-21;  A.  18.     L.  10  inches.     Streams  west  of  the  Sierra  Nevada 

•Jordan  &  Rice,  Man.  Vert.  E.  U.  S.  ed.  2,  1878,  255:  type  Cottopsis  rU>ei  Nelson, 
(racypa,  cow;  £z<5ea,  appearance.) 

t  Girard,  Proc.  Best.  Soc.  Nat.  Hist,  iii,  303, 1850:  type  Coiiua  asper  Rich.  (xorroS, 
Cottns;  biJiij  appearance.) 
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€md  Cascade  Moantains;  abundant;  specimens  from  the  Sacramento 
Eiver  (var.  parvus)  smaller  in  size,  paler  in  color  and  with  the  interor- 
bital  space  concave,  narrower  than  eye. 

(Cottus  asper  Rich.  Fauna  Bor.-Anier.  Fiah.  295,  183B:  Traohidermus  richardaoni ; 
Heckel,  Ann.  Wiener  Mas.  1840,  162:  Centridermichthys  asper  Glinther,  ii,  170:  Col- 
topsia  asper  Grd.  U.  S.  Pac.  R.  R.  Sarv.  iMsh.  51 :  Coitopsis  parvus  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.  1854,  144:  Centridermichthys  paixus  GUnther,  ii,  170.) 

]056«  U«  semiscabra  (Cope)  J.  &G. 

Olivaceous,  barred  and  spotted  as  in  other  species;  fins  mottled; 
spinous  dorsal  pale  at  base  and  tip,  with  a  median  broad  black  band; 
two  dark  blotches  at  base  of  caudal.  Form  of  U.  asperay  but  slenderer. 
Skin*  of  top  of  head  and  entire  body,  except  lower  part  of  caudal  pe- 
duncle, thickly  covered  with  papillsB;  those  of  anterior  and  upper  parts 
of  body  each  tipped  with  a  spine,  many  of  those  on  head  with  median 
pores;  top  of  head  with  a  median  lengthwise  depression.  Head  nar- 
rowed anteriorly,  the  maxillary  extending  to  beyond  pupil;  opercular 
and  preopercular  spines  as  in  U.  aspera;  lateral  line  not  complete; 
spinous  dorsal  low;  soft  dorsal  and  anal  high;  caudal  long;  pectorals 
about  reaching  anal;  ventrals  rather  broad,  reaching  half  way  to  anal. 
Eye  ^  in  head.  Head  3J;  depth  4^.  D.  VII-18;  A.  14;  V.  1, 4.  L.  4 
inches.    Fort  Hall,  Idaho  {Cope).    Utah  Lake  (Jordan). 

(Cottopsis  semiscaher  Cope,  Hayden's  Survey,  Montana,  for  1871-'72,  476:  Coitopsis 
semiscaber  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mii8.  1880,  459.) 

CO.  Skin  Bmooth,  or  prickly  in  or  behind  the  axil  only.    (Potamooottmi  Gill.) 

105T.  V.  ffolosa  (Grd. )  J.  <&>  G. 

Olivaceous,  variously  mottled  and  barred;  fins  clouded  with  ddrker. 
Form  rather  robust.  Mouth  moderate,  the  maxillary  reaching  to  pupil ; 
palatine  teeth  evident.  Eyes  small,  little  wider  than  the  interorbital 
space ;  preopercular  spine  short ;  spinous  dorsal  low ;  i>ectoral  fins 
about  reaching  anal;  ventrals  I,  4,  not  to  vent.  Head  3;  depth  5.  D. 
lX-21;  A.  15-17  (Washington);  D.  VIir-20;  A.  18  (California).  L.  6 
inches.  Eivers  from  California  to  British  Columbia;  not  rare.  Cali- 
fornia examples  have  the  axillary  prickles  developed  as  usual  in  U.  rich- 
ardsoni;  all  of  them  within  the  space  covered  by  pectorals  when  de- 
pressed. Specimens  from  Vancouver's  Island  and  about  Port  Town- 
send  have  these  prickles  forming  a  considerable  band,  and  extending 

*  "Skin  prickly  above  the  lateral  line;  smooth  below  it  posteriorly."    (Cope.) 
tGill,    Proc.    Boat.   Soo.    Nat.    Hist,  viii,  40,  1861:   typo  Coitus  punctulatua  Gill. 
(norajuoi,  river;  Horroi,  sculpin.) 
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backward  on  both  sides  of  the  lateral  line  to  the  middle  of  the  second 
dorsal,  the  band  narrower  and  the  prickles  smaller  posteriorly. 

(CoUopsis  gulosus  Grd.  Proo.  Acad.  Nat  Sci.  Phila.  1854,  1^:  Centridormkiktk^B 
gulosus  Gttnther,  ii,  170.) 

1058.  U.  punctolata  (GiU)  Cope. 

Light  olivaceous;  body  covered  with  small  black  spots,  which  become 
larger  and  more  scattered  behind;  soft  dorsal,  pectorals,  and  caudal 
thickly  spotted;  spinous  dorsal  without  dark  blotch.  Head  long  and 
wide.  Mouth  quite  large;  maxillary  reaching  past  front  of  orbit; 
preopercular  spine  strong,  directed  obliquely  backward  and  upward. 
Head  3;  depth  5.  D.  VUI-17;  A.  13.  {OiU.)  Bridger^s  Pass;  distin- 
guished from  the  other  species  by  the  speckled  coloration. 

(Potamocottus  punctulaius  GiU,  Proc.  Boat.  Soc.  Nat.  HiBt.  1861,  40,  and  in  Ichth. 
Capt.  Simp.  Expl.  1876,  402.) 

1059.  17.  bendirel  (Bean)  J.  &  G. 

Uniform  dark  brown  above,  lighter  below.  Maxillary  extending  just 
beyond  front  of  eye;  eye  4  in  head;  preopercle  with  4  spines,  the  upper 
one  half  as  long  as  the  eye.  Pectorals  reaching  origin  of  anal;  veu- 
trals  not  to  vent.  Depth  4.  D.  VIII-16;  A.  12;  V.  1, 3.  Walla- Walla, 
Wash.    {Bean.) 

(PotamoooUits  hendirei  Bean,  Proo.  U.  S.  Nat.  Mas.  1881,  27.) 

1060*  V*  ricliardsoiii  (Agassis)  J.  &  Q.-^Mller'B  Thumb;  Blob;  Muffle-jaw; 
Bull-head. 

Olivaceous,  more  or  less  barred  and  speckled  with  darker;  fins 
mostly  barred  or  mottled.  Body  slender  or  stout,  tapering  regularly 
backward  to  the  tailf  vertex  somewhat  depressed;  interocular  space 
with  a  groove;  preopercle  with  a  short  sharp  spine,  little  hooke<1, 
directed  backwards  and  upwards,  mostly  covered  by  the  skin ;  below 
this  are  2  smaller  concealed  spines;  subopercle  with  a  stoutish  spine, 
directed  forwards.  Skin  smooth,  except  the  region  immediately  behind 
the  pectorals,  which  is  beset  with  very  small  sharp  prickles  which  are 
sometimes  obsolete;  lateral  line  conspicuous,  continuous  or  interrupted 
behind;  first  dorsal  low  and  feeble;  pectoral  fins  large,  their  length 
nearly  equal  to  that  of  the  head,  their  tips  usually  reaching  beyond  the 
origin  of  the  soft  dorsal;  ventral  fins  moderate;  isthmus  very  broad, 
the  gill-membranes  not  forming  a  fold  across  it.  Head  3^;  depth  4-6. 
D.  VI  to  VIII-16  or  17;  A.  about  12;  V.  I,  4.  L.  3-7  inches.  Middle 
and  Northern  States,  abounding  in  all  clear  rocky  brooks  and  lakes; 
extending  southward  along  the  Alleghanies  to  Alabama. 
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Note. — As  here  understood,  a  wido-sprcad  and  abundant  species,  varying,  in  dif- 
forcnt  regions,  as  is  the  case  with  most  non-migratory  species.  In  this  as  in  others 
of  similar  range,  the  inhabitants  of  each  stream  may  show  local  peculiarities.  A 
niunbor  of  those  forms  have  received  from  Dr.  Girard  specific  names,  which  are 
accompanied  by  detailed  descriptions.  Large  collections  of  these  fishes  show  that 
numerous  similar  *' species"  still  exist  nndescribed,  as  it  is  a  rare  thing  to  find  a  speci- 
men which  exactly  agrees  in  all  respects  with  any  of  the  species  in  Dr.  Girard's 
** Monograph  of  the  tYesh- Water  Cottoids."  The  following  forms,  of  all  of  which  the 
writers  have  specimens,  may  possibly  be  recognized  as  'Varieties,"  but  of  their  com- 
plete intergradation  we  have  no  doubt : 

Var.  ricJiardsoni  (Ag.)  is  rather  slender,  with  the  vent  rather  more  posterior  than 
usual,  placed  midway  between  the  snout  and  the  tip  of  the  caudal;  in  the  others  it  is 
nearly  midway  between  the  snout  and  the  middle  of  the  caudal.  Wisconsin  to  Lake 
Superior. 

{Cottua  richardsoni  Agassiz,  Lake  Superior,  1850,  800:  Coitus  richardnoni  Girard, 
Monograph  Fresh- Water  Cottoids  N.  A.  39:  Cotim  Hdwrdsoni  GUnther,  ii,  158  ) 

Var.  hairdi  (Girard)  is  small  and  slender,  with  the  spinous  dorsal  very  low,  and  the 
palatine  teeth  less  developed  than  in  the  other  forms.    Cayuga  Lake,  N.  Y.,  to  Ohio. 
(Cottua  bairdii  Girard,  Proc.  Amer.  Assoc.  Adv.  Sci.  ii,  1850, 410,  and  Mon.  Cott.  44.) 

Var.  mUoni  (Grd.)  is  rather  stouter,  with  stronger  palatine  teeth,  and  with  some  of 
the  uppermost  of  the  pectoral  rays  bifurcate,  these  being  entire  in  the  others.  Ohio 
Valley,  Pennsylvania,  and  Indiana. 

(  Coitus  wilsoni  Grd.  1;  c.  4*2. ) 

Var.  ahordi  Grd.  is  short  and  chubby,  with  the  first  dorsal  rather  high,  and  joined 
by  membrane  to  the  second  more  than  in  other  forms.  Common  in  Wisconsin  and 
Michigan. 

{Cottas  alvordi  Grd.  1.  c.  46.) 

Y SiT,  meridionalis  {Grd,)  is  rather  robost,  \dth  the  dorsal  fins  scarcely  connected, 
and  the  month  rather  larger,  the  maxillary  extending  to  opposite  posterior  border  of 
eye ;  the  preopercular  spine  is  sharp  and  directed  well  upward.  Pennsylvania  to 
North  Carolina,  along  the  Alleghanies;  abundant. 

(Coitus  meridionalis  Girard,  Proc.  Amer.  Assoc.  Adv.  Sci.  ii,  1850, 410,  and  1.  c.  47.) 

Var.  jsophera  (Jor.)  is  slender  and  very  dark  in  color,  and  more  conspicuously  varie- 
gate<l ;  the  first  dorsal  high;  the  palatine  teeth  well  developed.    Alabama  River. 
(Potanwcottus  zopherus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  320.) 

Var.  carolincB  (Gill)  is  a  very  large  form,  rather  robust,  reaching  a  length  of  nearly 
six  inches,  without  axillary. prickles,  and  with  the  palatine  teeth  well  developed. 
The  lateral  line,  as  in  the  other  forms,  is  sometimes  continuous  and  sometimes  inter- 
rupted. It  abounds  in  the  limestone  region  from  Indiana  to  Tennessee,  and  is  fre- 
quently found  in  caves.* 

( Potamocbitiis  caroHnw  Gill,  Proc.  Bost.  Soe.  Nat.  Hist.  1861, 40:  Fotamooottus  Carolina 
Gill,  Simps.  Kept.  Ichth.  Utah,  1877,  403.) 

1061.  17.  i¥heeleri  Cope. 

Body  slender,  entirely  smooth.  Head  not  broad;  maxillary  reaching 
pupil.  Lateral  line  deflexed  below  dorsal.  Eye  large,  5  in  head;  isth- 
mus as  wide  as  distance  from  pupil  to  snout;  preopercular  spine  strong. 
Pectoral  longer  than  head,  reaching  past  front  of  anal,  longer  than 
usual  in  V.  richardsoni.    Head  3;  depth  6|.    D.  VII-17;  A.  12;  P.  15,  j 
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its  rays  all  simple.    Utah  and  Western  Colorado,  abundant;  not  evi- 
dently different  from  the  preceding. 

{Drawidea  wheeleri  Cope.  Proc.  Anier.  Phil.  Soc.  Phila.  1874,  138:  UranidM  vkederi 
Cope  &  Yarrow,  ZooL  Wheeler'a  Expl.  W.  100th  Mer.  v,  696.) 

aa.  Palatine  teeth  obsolete.    ( Uranidea,) 

c.  Ventral  rays  I,  4. 

1063.  U.  COffnata  (Rich.)  J.  <&  G. 

Apparently  simUar  to  the  European  Uranidea  gobio,  and  distin- 
guished from  most  of  the  American  species  by  having  the  ventral  rays 
1, 4.  Skin  smooth;  pectorals  as  long  as  head;  preoi)ercular  spine  small 
curved  upwards.  D.  VIII-18;  A.  14.  Great  Bear  Lake  {Ricliard^n); 
perhaps  the  same  as  the  next. 

(Coitus  cog natus  RichardHon,  Fauna  Bor.-Amer.  iii,  1836,40:  Cotfua  oognaius  GirtLTdj 
1.  c.  41,  and  GUnther,  ii,  157.) 

1063.  U.  minnta  (Palhis)  J.  &  G. 

Olivaceous,  finely  variegated  and  speckled;   fins  above  specTtled. 

Body  long  and  low,  little  compressed.    Head  rather  small,  wider  than 

deep.    Mouth  short,  comparatively  small,  the  maxillary  extending  little 

beyond  front  of  orbit;  mandible  included;  preopercular  spine-  sharp, 

straight.    First  dorsal  low,  the  spines  nearly  even;  pectorals  reaching 

about  to  vent;  ventrals  not  to  vent;  skin  entirely  smooth.    Head  4; 

depth  ^.    D.  yiU-19;  A.  14;  V.  I,  4;  Lat.  1.  36.    L.  5  inches.    Aleu- 

tian  Islands.    Perhaps  a  variety  of  the  European  U.  gohio. 

{Cottu8  minutus  Pallas,  Zoogr.  Rosso.- Asiat.  iii,  145,1811-1831:  Uranidea  microsloma 
Lockington,  Proc.  U.  S.  Nat.  Mas.  lr!$80, 58:  not  Coitus  nUcrostomus  Heckel.) 

CO    Ventral  rays  1, 3. 

d.  Anal  rays  14  or  15. 

1064.  17.  margrflnata  Bean. 

Olivaceous,  blotched,  the  fins  punctulate ;  first  dorsal  dark,  with  a 
distinct  pale  margin.  Body  stoutish.  Head  broad,  slightly  depressed ; 
maxillaiy  reaching  to  anterior  third  of  orbit;  preopercular  spine  short, 
bluntish;  below  this  one  or  two  smaller  ones;  vent  nearer  base  of 
caudal  than  snout.  Head  3;  pectoral  4  in  length;  ventrals  C.  D.  VII 
or  VIII-18  or  19;  A.  15;  V.  I,  3.    Walla  Walla,  Washington.    (Bean.) 

(Bean,  Proc. U.  S. Nat. Mus.  1881, 28.) 

1065.  U.  viscosa  (Hald.)  Jor. 

Olivaceous,  variegated,  the  spinous  dorsal  edged  with  orange  in  life; 
fins  mostly  barred.  Body  rather  stout;  mucous  pores  on  head  unusu- 
ally numerous.    Mouth  small;  maxillary  reaching  middle  of  eye;  pre- 
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ocular  spiue  acnte^  extremely  short,  directed  obliquely  upwards;  isth- 
mus rather  narrow;  first  dorsal  low,  slightly  couuected  with  secoud; 
pectorals  shorter  than  head,  reaching  second  dorsal.  Head  3^  in 
length;  depth  4|.  D.  VI-18;  A.  14;  V.  I,  3.  Pennsylvania  and 
Maryland. 

(Cotius  vi$co8us  Haldeman,  Sappl.  Monogr.  Limnea  1842,  3:  Cottua  vi$eo9u*  GLrard, 
1.  c.  51.) 

% 

dd.  Anal  rays  11  or  12. 

I066.  IT.  irracilis  (Heckel)  Putn. 

Olivaceous,  mottled,  upper  edge  of  spinous  dorsal  red  in  life.  Body 
rather  slender,  fusiform;  preocular  spine  moderate,  concealed.  MouUi 
rather  large,  the  mnxillary  reaching  nearly  to  the  pupil;  pectorals 
reaching  front  of  anal;  ventrals  about  to  vent.  Head  3};  depth  5. 
D.  VIII-16;  A.  12.  Streams  of  New  England  and  New  York;  not 
rare. 

(Cottua  ffraoilis  Heckel,  Ann.  Wien  Mas.  ii,  148, 1837:  Cottua  gracilia  Girard,  1.  c.  49: 
Cottua  gohio  Ayres,  Boat.  Joorn.  Nat.  Hist,  v,  121,  1845:  Uranidea  quieacena  £>e  K.  New 
York  Fauna,  Fish.  1842,  61.) 

106T*  IT*  irobloldes  (Girard)  Jot, 

Similar  to  the  preceding,  but  larger  and  more  robust,  the  mouth 
larger,  reaching  to  beyond  the  line  of  the  pupil,  and  the  pectorals 
short,  not  quite  reaching  anal;  preopercular  spine  stout,  curved  sud- 
denly upwards.  Head  3J;  depth  4f.  D.  VII-17;  A.  12.  L.  4  inches. 
Tributaries  of  Lake  Champlain.  (Oirard.)  Probably  a  variety  of  U. 
gracilis. 

{Cottua  gohioidea  Girard,  Proc.  Amer.  Assoc.  Adv.  Sci.  1850,  41,  and  1.  c.  55.) 

1068.  IT.  boleoldes  (Girard)  Jor. 

Slender,  sub-fusiform.  Mouth  rather  large,  the  maxillary  extending 
to  opposite  the  pupil ;  preopercular  spine  acute,  directed  obliquely  up- 
wards; isthmus  narrow.  Fins  larger  than  in  any  other  species;  pec- 
torals reaching  fourth  ray  of  anal.  Head  3J;  depth  5J.  D.  VIlI-17; 
A.  11.    L.  3J  inches.    Connecticut  Valley  in  Vermont.    (Girard.) 

(Cottua  boleoidea  Girard,  Proc.  Amer.  Assoc.  Adv.  Sci.  1850, 411,  and  1.  c.  56:  Cottua  ho- 
Icoidea  GUnther,  ii,  159.) 

1069.  U.  flrankllnl  (Agass.)  Jor. 

Olivaceous,  mottled;  both  dorsals  and  anal  with  a  broad  dark  bar 
on  the  distal  half;  pectorals  and  caudal  broadly  blotched  with  dusky. 
Jaws  equal;  preopercular  spine  stout,  short,  pretty  strongly  hooked  up- 
wards and  inwards;  first  dorsal  rather  high,  not  much  lower  than  sec- 
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ondj  pectorals  short,  not  reaching  anal;  axil  prickly,  as  in  species  of 
Coftopsis.  Head  3J5  depth  5.  D.  VlII-17;  A.  11  or  12.  Great  Lakes, 
mostly  in  deep  water. 

(Coitus  franklini  Agassiz,  Lake  Superior,  1850,  303:  Coitus  franklini  Girard,  1.  c.  53: 
Coitus  franklinii  Gfluther,  ii,  158:  1  Cottus  formosus  Girard,  I.  0.  58:  Uranidea  kumliemi 
Hoy,  MSS.;  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist.  1876,  41:  Uranidea  kumlienii  Jordan, 
Proo.  Acad.  Nat.  Sci.  Phila.  1877,  64.) 

lOTO*  IT*  hoyi  Putnam. 

Grayish  olive,  speckled  and  barred.  Body  rather  slender.  Female 
with  the  anterior  parts  of  body  and  region  above  lateral  line  covered 
with  sparse  prickles;  male  apparently  smooth.  Head  narrowed  for- 
wards; jaws  narrow,  about  equal;  maxillary  reaching  front  of  pupil; 
preopercular  spine  prominent,  longer  than  pupil,  sharp,  almost 
straight,  directed  backwards  and  but  little  upwards;  below  this  is 
another  sharp,  prominent  spine,  also  nearly  straight,  direxjte<l  partly 
downwards;  1  or  2  minute  concealed  spines  still  lower;  pectoral  fins 
reaching  vent.  D.  VI-15;  A.  11;  V.  I,  3.  L.  barely  2  inches.  Lake 
Michigan,  in  deep  water;  the  smallest  species,  well  distinguished  by 
its  preopercular  spine. 

(Putnam  MSS.  Nelson,  Bull.  lUs.  Mus.  Nat.  Hist.  1876, 41;  Jordan,  Proc.  Acad.  Nat, 
Sci.  Plula.  1877, 63.) 

86T.— COTTUS*  Linnaeus. 
{Acanthocottus  Girard.) 
(Art^di;  LinnsBus,  Syst.  Nat.:  type  Cottus  scorpius  L.) 

Body  rather  slender,  subfusiform,  covered  with  thick  skin,  in  which 
are  sometimes  imbedded  prickly  plates,  especially  along  lateral  line;  de- 
ciduous granular  tubercles  also  sometimes  present,  but  no  true  scales. 
Head  large.  Mouth  terminal,  large,  the  lower  jaw  included;  villifomi 
teeth  on  the  jaws  and  vomer,  none  on  the  palatines;  suborbital  stay 
strong;  preoi)ercle  with  2  strong  straight  spines  above  directed  back-- 
ward,  and  1  below  directed  downward  and  forward;  opercle,  nasal 

•  Cottus  fnerttmsi  Cuv.  &  Val. 

Yellowish,  with  dark  marblings;  spines  of  first  dorsal  rather  strong;  head  smooth ; 
point  of  preopercle  not  reaching  opercle.  D.  VIII-15;  A.  12;  C.  10;  P.  18.  Kamt- 
schatka.     {Cuv,  ^  Val,) 

(Cuv.  &  Val.  iv,  496,  from  a  drawing.) 

Cottus  marmoratus  Cuv.  &  Val. 

Brownish,  &c.,  much  marbled;  fins  variegated;  first  dorsal  with  a  large  black  spot; 
2  strong  spines  before  the  eye ;  2  short  spines  on  the  preoperclo ;  a  rather  strong  spine 
on  opercle;  dorsal  spines  rather  strong.  D.  VIII-14;  A.  12;  C.  14.  Kamtschatka. 
{Cuv,  4r  Val,) 

(Cuv.  &  Val.  iv,  497,  from  a  drawing.) 
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bones,  orbital  rim^  and  shoulder  girdle  usually  armed;  gillmembraues 
forming  a  fold  across  the  rather  narrow  isthmus;  slit  behind  last  gill 
small  or  wanting,  often  reduced  to  a  mere  pore;  vertebrsB  about  28. 
Branchiostegals  mostly  6.  Dorsal  fins  2,  separate,  the  first  short,  its 
spines  rather  slender;  ventral  rays  usually  I,  3.  Species  numerous  in 
the  seas  of  northern  regions,  (xorrt;?,  the  ancient  name  of  JJranidea 
gobiOj  from  xotto^j  head.) 

a.  Head  with  sTnaU  tentacles;  lateral  line  with  distinct  plates. 
1071.  €•  bubalis  Euphrasen.— Fa^Aer-Ia«A6r. 

Colors  variegated,  the  dark  markings  sometimes  red.  Head  broad, 
depressed,  covered  with  soft  skin,  in  which  are  many  mucous  pores; 
maxillary  reaching  past  middle  of  orbit;  upi>or  preopercular  spine 
straight,  slightly  longer  than  eye;  opercular  spine  granulated  at  base; 
small  cirri  above  eye  and  elsewhere  on  head ;  usually  one  on  end  of 
maxillary;  cranial  bones  mostly  covered  by  skin;  lateral  line  with 
some  bony  plates,  which  are  most  distinct  anteriorly;  these  are  very 
much  smaller  than  in  Enoplirys  bison;  interocular  space  very  narrow, 
its  ridges  continuing  backward,  seiTated,  each  ending  in  a  sharj^  spine; 
no  trace  of  slit  behind  last  gill;  spinous  dorsal  low;  anal  small;  pecto- 
rals reaching  front  of  anal;  ventrals  moderate.  Head  2§;  depth  3|. 
!>.  VIII-12;  A.  9;  Vertebrae  12  + 17.  Arctic  Europe;  said  to  stray  to 
Greenland. 

(Euphrasen,  Nya  Schwed.  Abhandl.  1786,  64;  GUnther,  il,  164;  Day,  Fish.  Gt.  Brit. 
Ireland,  1880,  51.) 

aa.  Head  without  tentacles;  lateral  line  unarmed  or  with  concealed  plates. 

10T3.  €•  octodeclmsplnosns  Mitch. 

Olivaceous,  with  transverse  dark  bars,  paler  below;  fins  barred  and 
mottled;  ventrals  plain.  Body  very  slender,  tapering  backward  to 
the  long  and  slender  caudal  peduncle.  Head  long  and  narrow;  mouth 
moderate;  maxillary  not  extending  past  eye,  2^  in  head.  Upper  pre- 
opercular spine  extremely  long,  longer  than  eye,  extending  beyond  tip 
of  opercular  spine,  its  length  more  than  4  times  that  of  the  spine  below 
it;  a  strong  spine  at  upper  posterior  margin  of  orbit  directed  upward 
and  backward;  occipital  ridges  long,  low,  converging  behind,  each 
ending  in  a  similar  spine.  Vertex  nearly  flat.  Eye  very  large,  as  long 
as  snout,  4 J  in  head,  much  wider  than  interorbital  space;  nasal  spines 
sharp.  Skin  usually  \\ithout  rough  tubercles;  lateral  line  with  a  series 
of  partly  concealed  plates.  Spinous  dorsal  higher  than  soft  dorsal; 
the  spines  strong,  the  longest  nearly  half  head;   pectorals  reaching 
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aual;  ventrals  not  to  vent;  no  trace  of  slit  behind  last  gill.  Head 
2 J;  depth  5^.  D.  IX-15;  A.  14;  V.  I,  3.  Atlantic  coast;  rather  com- 
mon northward. 

(Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  380,  1815;  Gttnthcr,ii,  163:  Aoanikoeottue 
virginianus  Storer,  Hist.  Finh.  Mass.  28.) 

10T8.  €•  8eneu8  mtchi]],—Grnbhy. 

Grayish  olive,  much  variegated  with  darker;  no  distinct  paler  spots; 
back  and  sides  with  broad,  dark,  irregular  bars;  all  the  fins  barred; 
mandible  mottled;  belly  pale.  Hea^l  rather  broad;  maxillary  2 J  in 
heatl,  reaching  to  just  beyond  pupil;  supraocular  and  occipital  rid^^es 
prominent,  each  with  a  low,  bluntish  spine;  nasal  spines  modei-ate; 
upper  preopercular  spine  shorter  than  eye,  nearly  twice  length  of  the 
next  spine,  about  reaching  middk?  of  opercle.  Lateral  line  complete; 
sides  with  scattered  concealed  plates.  Dorsal  spines  rather  low,  higher 
than  the  soft  rays;  pectorals  reaching  anal;  no  trace  of  slit  behind  last 
gill.  Head  2J;  depth  4.  D.  IX-13;  A.  10;  V.  1, 3.  L.  6  inches.  Coast 
of  Southern  New  England  and  New  York;  our  smallest  species;  com- 
mon in  seaweeds  near  shore. 

(Mitchill,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  1815,  380;  Goode  &  Bean,  Ball.  Essex 
Inst.  1^79,  13:  Cottue  mUchilU  GUnth«r,  ii,  164.) 

1074.  €•  scorploldes  Fabricius. 

Very  dark,  finely  mottled  with  paler;  fins  dusky,  with  paler  spots; 

anal  and  ventral  fins  with  the  pale  spots  larger.    Body  stoutish,  t^iil 

slender.     Head  very  short;  jaws  short,  the  maxillary  reaching  the 

middle  of  the  large  eye;  top  of  head  concave  between  the  two  occipital 

ridges;  preopercular  spines  quite  short;  opercular  spine  almost  obsolete. 

Skin  nearly  smooth.    Isthmus  narrow,  the  fold  across  it  very  narrow ; 

no  trace  of  slit  or  pore  behind  the  last  gill.    Dorsal  fins  slightly  joined, 

the  spines  slender;  pectorals  reaching  vent.    Head  3;  dejpth  4f.    D. 

X-17;  A.  12;  V.  I,  3.    Arctic  regions  of  America;  Greenland  to  Siberia* 

(Fabr.  Fauna  Groenl.  157,  1780;  Bean,  Bull.  U.  8.  Nat.  Mns.  xv,  122;  Lutken  Alt. 
Vitlensk.  Meddels.  Kjobenh.  1876,  12:  Coitus  pachypus  GMntlxeTj  W,  161.) 

1075.  €•  scorplns  L. 

Dark  olivaceous,  mottled  with  paler;  fins  dusky,  with  paler  Bjyois. 
General  characters  of  the  subspecies  groenJandimiSj  from  which  it  differs 
chiefly  in  the  smaller  size,  the  narrower  interorbital  space,  which  is  ^ 
diameter  of  eye,  and  in  the  lower  spinous  dorsal,  the  highest  spines  be- 
ing about  one-eighth  the  length  to  base  of  caudal ;  pore  behind  last  gill 
usually  very  small,  but  evident.  Head  2J;  depth  44.  D.  X-16;  A.  14. 
Northern  Europe  and  Arctic  regions  of  America,  south  to  Eastport,  Me. 

(L.  Syst.  Nat.;  GUntber,  ii,  159;  Bean,  Bull.  U.  S.  Nat.  Mus.  xv,  116.) 
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Subsp.  era*flea]ilandlcn8  (Cnv.  &  Val.)  Bean.— Da Jd^  Sculpin, 

Dark  brown  above,  with  broad  darker  bars;   below  yellowish,  the 

belly  in  the  male  with  large  pale  spots;  back  and  top  of  head  with 

grayish  blotches;   fins  brown  and  yellow,  all  of  them  spotted  and 

barred.    Head^  large.    Mouth  large ;  maxillary  reaching  posterior  edge 

of  orbit,  2 J  in  head;  the  supraorbital  and  occipital  spines  tubercle-like; 

a  small  tubercular  spine  on  front  of  occipital  ridge;  upper  preoi)ercular 

spine  reaching  middle  of  opercular  spioe,  its  length  equal  to  eye,  not 

twice  that  of  the  spine  below  it;  nasal  spines  sharp.    Sides  of  body 

above  lateral   line  with  a  series  of  imbedded  prickly  plates,  below 

which  are  numerous  scattered  spines  and  prickles.    Dorsal  and  anal 

fins  high;  spinous  and  soft  dorsals  about  equal  in  height,  their  height 

more  than  one-seventh  of  length  of  body;  ventrals  long;   pectorals 

about  reaching  vent.     Eye  large,  equal  to  least  interorbital  width  (in 

specimens  a  foot  long).    Head  2J;  depth  4J.    D.  X-17;  A.  14;  V.  T,  3; 

P.  18.     L.  25  inches.     New  York  to  Greenland,  common;  one  of  the 

largest  sculpins. 

{Cottits  grodnlandicus  Cuv.  &Val.iv,  156:  Acanthocottua  variahilia  Girard,  Boat.  Jonm. 
Nat.  Hist.  Ti,  248:  Cottua  groBnlandicus  GUnther,  ii^  161;  Goode  &  Beau,  Bull.  Essex 
Inst,  xi,  13,  1879:  Aoanthocoitus  variabilis  Storer,  Hist.  Fish.  Mass.  26;  Day,  Fish.  Gt. 
Brit.  1880,  51 :  1  Cottns porosua  C.  &  V.  viii,  498:  Acanihocottus  mucosus  Ayres,  Proc.  Cal. 
Acad.  Nat.  Sci.  1«>4, 12.) 

1076.  €•  polyacanthocephalns  Pallas. 

Dark  olive  above,  much  variegated  with  darker  and  reddish;  belly 
mostly  whitish;  sides  and  belly  (in  males)  with  numerous  blackish  reticu- 
lations surrounding  large  round  white  spots;  jaws  dusky,  mottled  with 
wliitish ;  membrane  joining  maxillary  to  preorbital  black,  with  round 
white  spots;  fins,  all  but  the  ventrals,  mottled  and  barred  with  blackish 
and  yellowish.  Body  rather  elongate.  Head  long  and  narrow,  some- 
what compressed,  concave  between  the  orbits,  the  orbital  rim  being 
elevated;  nasal  spines  strong;  a  strong  ridge  above  eye,  with  a  blunt 
compressed  spine  behind  it;  behind  this  a  small  digitate  cluster  of 
ridges  ending  in  low  spines;  behind  these  an  irregular  broken  ridge 
on  each  side  of  the  vertex,  extending  to  the  occiput;  outside  of  this 
another  ragged  ridge ;  suborbital  stay  strong,  striate ;  upper  preopercu- 
lar  spine  long,  straight,  simple,  striate  at  base,  longer  than  eye;  a 
similar  bat  shorter  spine  below  it,  not  half  as  long,  and  the  usual 
downward  directed  spine  at  lower  edge  of  preopercle  and  subopercle; 
oi)ercular  spine  moderate.  Mouth  rather  lar^e,  the  maxillary  reaching 
beyond  eye,  half  length  of  head;  skin  of  top  of  head  covered  with 
small  smooth  warts;  skin  of  body  with  some  scattered  rough  tuber- 
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cles,  usually  nearly  smooth.  Dorsals  not  very  high;  dorsal  spines 
slender;  pectorals  reaching  anal;  ventrals  moderate,  I,  3.  A  minute 
pore  usually  present  behind  last  gill.  Lateral  line  complete.  Head 
2i;  depth  44.  D.  X-1, 13;  A.  11.  L.  24  inches.  Puget  Sound  to 
Alaska;  very  abundant;  one  of  the  largest  sculpins. 
(Pallas,  Zoogr.  Ros8.-A8iat.  1811,  iii,  133;  Gtinther,  ii,  166.) 

1077.  €•  labradoricus  (Grd.)  Gthr. 

Nasal  spines  small;  a  rough  prominence  above  orbit,  and  two  similar 
ones  on  occiput;  a  slight  d^ression  00  crown ;  four  preopercular  spines, 
the  upper  about  f  length  of  eye,  equal  to  interorbital  width;  eye  as 
long  as  snout,  5  in  head,  half  length  of  maxillary,  which  extends  to  the 
vertical  from  its  hinder  margin.  Dorsal  spines  slen<ler,  the  longest  i 
length  of  maxillary;  pectorals  reaching  a  little  beyond  anal;  ventrals 
not  to  vent;  skin  above  lateral  line  with  a  few  spinous  tubercles;  a 
small  slit  behind  fourth  gill.  D.  X-14;  A.  14;  V.  I,  3;  P.  17;  C.  11; 
B.  6.    (Bean.)    Labrador  and  Hudson's  Bay. 

(Acanthocottus  labradoricus  Grd.  Boat.  Joum.  Nat.  Hist,  vi,  18C0,  247,  pi. ;  GUnther,  ii, 
1()3;  Bean,  Proc.  U.  S.  Nat.  Mus.  iv,  1681,  128.) 

107§*  €•  tSBasfiopterns  *  Kner. 

Color  of  0.  grcenlandicuSj  but  darker,  with  dark  bars;  gill-membranes 
and  hinder  part  of  belly  dark;  dark  regions,  with  very  bright  white 
specks  of  different  sizes;  first  dorsal  partly  black,  partly  transparent; 
second  dorsal  crossed  by  3  oblique  dark  bands;  anal  by  4,  in  contrary- 
directions;  caudal  with  3  dark  bars;  pectoral  with  4  or  5  dark  bars, 
much  narrower  than  the  interspaces;  ventrals  with  black  and  white 
spots.  Lower  jaw  projecting.  Eye  5  in  head,  as  long  as  snout;  supra- 
ocular ridge  slightly  elevated,  continued  backward  as  a  low  bony  ridge, 
without  spines;  a  quadrangular  depression  between  these  ridges;  crown 
and  occiput  with  naked  warty  skin;  preopercle  with  4  spines,  the  up- 
permost straight,  as  long  as  eye;  highest  dorsal  spine  half  length  of 
head;  soft  dorsal  twice  as  high;  pectorals  reaching  anal;  ventrals  to 
vent.  Sides  often  with  irregular  rough  bony  tubercles;  a  moderate  slit 
behind  last  gill;  gill-membranes  partly  free  from  isthmus.  D.  VIII- 
13;  A.  12;  Lat.  1.  40.     (Kner.)    Alaska  to  Northern  China.. 

(Coitus  toenioplerus  Kuor.  Sitzungsber.  Kais.  Acad.  Wiss.  Wien,  1868, 310;  Bean,  Proo. 
U.  8.  Nat.  Mus.  1881,248.) 

1070.  €•  qnadricornls*  L. 

Olivaceous,  somewhat  variegated;   the  fins  faintly  spotted.     Body 

•  Oncocoitiis  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1862, 13:  type  Cottus  quadrioornia  Gill. 
(oynoij  hook;  Horro?,  Oottus.) 
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rathet  slender.  Head  long,  tapering  forward;  mouth  large,  the  max- 
illary reaching  to  below  posterior  margin  of  eye;  eye  moderate,  4  in 
head;  bones  of  head  below  eye  cavernous,  as  in  Triglopsis  tlwmpsoniy 
but  less  so;  preopercle  with  2  long,  diverging  spines,  the  upper  and 
longer  not  quite  reaching  opercular  margin;  opercular  and  scapular 
spines  quite  short;  a  rugose  spine,  sometimes  broader  and  expanded  at 
tip  like  a  cock's  comb,  above  each  eye  posteriorly,  and  a  similar  one  on 
each  side  of  occiput.  Males  with  irregular  series  of  round,  rough,  wart- 
like scales  above  the  lateral  line;  these  wanting  in  the  female;  lateral 
line  chain-like,  with  small  imbedded  plates;  head  naked.  Frst  dorsal 
convex,  of  slender  spines,  well  separated  from  second,  which  is  rather 
high,  the  longest  ray  1§  in  head;  pectorals  reaching  anal;  ventrals 
moderate.  A  moderate  slit  behind  last  gill.  D.  VIII-14;  A.  13;  cceca 
7;  vert.  40;  Lat.  1.  45.    Greenland  to  the  Baltic  Sea. 

(Cottus  quadricomis  L.  Syst.  Nat.:  Cottua  qwidricomia  Gtinther,  ii,  166:  Onoocottu8 
guadricornis  GiU:  Cottus  hexacomia  Rich.  Franklin's  Joum.726:  Cotttts  hexaoomis  QVlu* 
ther,  ii,  166;  Day,  Fish.  Gt.  Brit.  1880,  53.) 

1080.  C.  hninilift  Bean. 

Brownish,  pale  below;  sides  with  a  few  white  blotches;  first  dorsal 
with  2  broad  oblique  dark  bands,  separated  by  a  pale  area;  second 
dorsal  with  5  dark  bands;  anal  with  6;  pectorals  with  4;  caudal  with 
3;  ventrals  pale,  with  2  dark  aread.  Head  broad,  subtriangular,  much 
depressed,  its  greatest  depth  2§  in  its  length;  eye  2  in  snout,  7  in  head, 
equal  to  the  concave  interorbital  space;  surface  of  head  covered  with 
small  dermal  tubercles ;  patch  of  vomerine  teeth  very  large;  nasal  spines 
strong;  a  blunt  prominence  above  each  eye,  and  2  on  the  occiput;  sev- 
eral radiating  ridges  behind  eye,  as  in  C.  polyacanthocephalus ;  upper 
preopercular  spine  as  long  as  eye;  maxillary  reaching  slightly  past 
eye,  2J  in  head.  Longest  dorsal  spine  about  half  postorbital  part  of 
head;  pectorals  reaching  soft  dorsal.  A  series  of  rough  bony  tuberples 
above  lateral  line  and  some  small  ones  below  it.  A  pore  behind  last 
gill.  Head  2S;  depth  6 J.  D.  X-16;  A.  13;  V.  I,  3;  P.  18;  B.  6. 
Chamisso  Island,  near  Bering's  Straits.    (Bean.) 

(Bean,  Proc.  U.  S.  Xat.  Mue.  iv,  149,  1881.) 

1081.  C.Jaok  Cuv.  &  Val. 

Body  and  pectoral  fins  spotted  with  brown;  vertical  fins  with  brown 
bands.     Eesembles  0.  scorpius;  tho  preopercular  spines  similar,  but 
there  are  slight  granulations  instead  of  tubercles  behind  the  eye  and 
Bull.  Nat.  Mus.  No.  16 i5  ^ 
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temples;  rongh  scale-like  tubercles  along  the  back  above  the  lateral 
line;  first  dorsal  low.  D.  VII-16;  A.  15.  L.  21  inches.  Bering's 
Sea.    (Cuv.  &  Vol.) 

(MyoxocephaluB  SteUer  MSS.  in  Tiles.  M^in.  Acad.  Sci.  Petersb.  iv,  273,  1811  (fioii- 
Unomial)]  Cuv.  <fe  Val.  iv,  172;  GUuther,  ii,  165.) 

10§9.  €•  axillaris  (Gill)  Boan. 

Bluish,  with  whitish  spots  on  trunk  and  a  darker  band-like  spot  below 
anterior  portion  of  second  dorsal;  abdomen  yellowish;  region  above 
anal  spotted;  above  this  are  larger  spots  confluent  with  the  dark  color 
of  sides;  spinous  dorsal  with  2  vertical  dark  bands;  second  dorsal  with 
3  oblique  ones;  caudal  banded;  anal  spatted;  pectoral  black  at  base, 
with  2  oblique  bands;  a  dark  spot  on  lower  axil.  Head  subrhom- 
boidal,  large,  depressed;  postorbital  crests  little  developed;  preopercle 
with  2  simple  spines  near  the  angle,  and  2  tubercles  below;  opercle  with 
a  longitudinal  rib  ending  in  a  spine.  Skin  smooth,  or  with  scattered 
tubercles.  Gill-membranes  forming  a  fold  across  the  isthmus.  D.  IX- 
15;  V.  I,  3;  B.  6.    Bering's  Strait.     (Gill) 

(Boreooottm  axillaris  Gill,  Proc.  U.  S.  Nat.  Mu8.  1859,  168.) 

1088.  €•  (f)  polaris  Sabine. 

Pale,  with  clusters  of  minute  dark  spots.  Head  compressed;  nasal 
spines  present;  lower  jaw  included;  preopercle  with  4  strong  spines; 
pectoral  fins  larger  than  in  Uranidm  gohio;  lateral  line  with  a  series  of 
small  tubercles.  D.  VI  to  VIII-13;  P.  15;  V.  1, 4;  A.  14;  C.  14.  L.  2 
inches.  North  Georgia,  British  America.  [Storer.)  Probably  not  a 
ijottus. 

(Sabine,  Parry's  First  Voyage,  213;  Storer,  Synop.  Fisb.  N.  A.  307.) 

1084.  €•  (f)  platycephalns  PaUas. 

Olivaceous,  much  variegated,  white  below;  fins  spotted.  Head  large, 
much  depressed,  as  broad  as  the  body;  lower  jaw  projecting;  teeth  on 
vomer  and  on  palatines  (!)  ("in  area  lunata  palatio  medii,  et  utrinqne 
lineari^).  Eyes  moderate,  near  together;  vertex  flat  behind  the  eyes, 
with  a  ridge  on  each  side,  in  front  of  which  near  the  orbit,  and  behind 
at  the  na])e,  are  oblong  tubercles,  each  ending  in  a  short  spine;  preop- 
ercle with  2  very  strong,  diverging  spines  above;  opercle  with  a  con- 
cealed spine;  lateral  line  with  concealed,  elongate  plates;  back  with 
rough  warts;  pectorals  large;  dorsal  spines  feeble.  D.  VII-12;  A.  11; 
C.  10;  P.  15j  V.  I,  3.    L.  12  inches,     Kamtschatka.    {PdUas.)    If  thia 
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Species  really  has  palatine  teeth,  it  cannot  belong  to  this  genns.    It 
may  be  a  8i>ecie8  of  Centridermichthys. 

(Pallas,  Zoogr,  Rosso- Asiat.  iii,  135,  1811;  Cuv.  &  Val.  iv,  177:  Megalooottue  platy- 
oephalua  Gill,  1861,  166.) 

aaa.  Head  'with  tentacles  above;  lateral  line  without  plates.    {Porocottus*  Gill.) 

10§5.  €•  verrucosus  Bean. 

Very  dark  brown,  whitish  below;  spinous  dorsal  dark,  with  a  median 
and  a  posterior  light  band;  soft  dorsal  and  pectorals  each  with  5  dark 
bands;  anal  whitish,  with  a  dark  stripe;  ventrals  pale.  Nasal  spines 
sharp;  a  short  tentacle  above  each  eye  and  one  on  each  side  of  the 
vertex;  vertex  and  interorbital  space  deeply  concave;  crown,  nape,  and 
interorbital  region  with  small  dermal  warts;  upper  preopercular  spine 
as  long  as  short  diameter  of  eye;  eye  4  in  head,  as  long  as  snout;  max- 
illary reaching  to  below  middle  of  eye,  half  length  of  head,  longer  than 
fourth  dorsal  spine.  Pectoral  reaching  front  of  anal;  skin  smooth; 
lateral  line  with  numerous  short  vertical  accessory  branches,  placed 
opposite  each  other.  No  pore  behind  last  gill.  Head  2i ;  depth  ^. 
D.  XI-16;  A.  15;  V.  I,  3;  P.  17;  C.  12;  B.  6.  L.  3J  inches.  Plover 
Bay,  near  Bering's  Straits.    (Bean.) 

(Bean,  Proc.  U.  8.  Na\  Mus.  iv,  152,  1881.) 

10§6«  €•  nifi^er  Bean. 

Almost  black;  sides  mottled  with  lighter  brown,  sometimes  with 
round  white  blotches  on  belly  and  sides;  pectoral  plain  or  with  white 
blotches.  Nasal  spines  blunt,  covered  with  skin;  no  spines  above 
orbits  or  on  occiput;  no  sh^p  spines  on  head  except  the  two  upper 
preopercular  spines,  which  are  almost  concealed;  the  uppermost  as 
long  as  eye,  C  in  head,  and  equal  to  snout  or  interorbital  space;  top  of 
head,  with  fine  dermal  granulations,  the  vertex  with  numerous  slender 
tentacles;  a  soft  tentacle  of  moderate  length  above  eye;  jaws  equal; 
maxillary  longer  than  fourth  dorsal  spine,  2  in  head,  reaching  hinder 
margin  of  orbit.  Caudal  and  ventrals  each  half  length  of  head;  pec- 
toral not  reaching  vent;  skin  smooth.  A  small  slit  behind  last  gill. 
Head  2 J.  D.  IX-16;  A.  12;  Y.  I,  3;  P.  16;  B.  6.  Saint  Paul  Islaad, 
Bering's  Sea.    {Bean.) 

(Bean,  Proc.  U.  8.  Nat.  Mus.  iv,  151, 1881.> 

108Q'.  €•  Quadrilllls  (Gill)  J.  <&  G. 

Purplish,  irregularly  spotted  with  black;  a  dark  spot  below  eye,  and 

another  on  maxillary;  fins  mostly  variegated  with  black;  a  dark  spot 

*  GiU,  Proc.  Acad.  Nat.  8ci.  Phila.  1859, 16C :  type  Porocotius  quadrifilU  GiU.  (^ro/oofc 
pore;  ;£orr<5f,  Cottns.) 
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on  upper  axil,  and  another  toward  middle  of  base  of  pectoral.  Head 
large,  depressed,  subrbomboidal;  preopercle  with  a  single  hooked  spine; 
opercle  without  longitudinal  rib  or  spine;  lower  jaw  and  other  parts  of 
head  with  numerous  large  pores.  Mouth  moderate.  Ventrals  smalL 
Skin  naked;  a  slender  filament  over  each  eye,  and  one  on  each  side  of 
nape.  Gill-membranes  forming  a  fold  across  the  isthmus.  D.  VIII- 
13;  V.  I,  3;  B.  5.  Bering's  Stiaits.  (Gill.) 
{PwocottuB  quadHfiliB  Gill,  Proc.  U.  S.  Nut.  Mus.  1859,  166.) 

368.— GYIIINACANTHIJS  Swainson. 
(Phohetor  Kroyer.) 
(Gymfiocanthus  Swainson,  Class.  Fish.  &c.,  1839,  271:  type  CoUus  ventrdlis  C.  &  V.) 

General  characters  and  appearance  of  Cottus^  but  with  no  teeth  on 
the  vomer,  and  with  a  small  but  well-defined  slit  behind  the  last  gilL 
The  upper  preopercular  spine  is  armed  with  2  or  3  antler-like  processes, 
and  the  fins  are  all  very  large,  the  ventrals  notably  so.  Marino  species 
of  the  Arctic  Seas.    (r^/ivcJ^,  naked;  axduOa^  spine.) 

10§§.  O.  pistilUfi^er  (PaUas)  GiiL 

Dark  brown  above,  with  traces  of  darker  vertical  bars;  belly  pale; 
males  with  the  axillary  region  dusky,  with  many  large  round  white  spota; 
first  dorsal  blackish,  with  pale  blotches;  second  dorsal  with  alternating 
oblique  bands  of  white  and  blackish;  anal  and  caudal  nearly  plain;  pec- 
torals and  ventrals  yellowish,  with  black  cross-bars;  mandible  barred 
with  black.  Nasal  spines  small ;  occipital  ridges  low,  the  space  between 
them  concave,  with  rough  plates;  supraorbital  ridge  ending  in  a  blunt 
tubercle;  interorbital  area  with  smooth  skin.  Eyes  very  large;  maxil- 
lary extending  to  pupil ;  upper  preopercular  spine  broad,  much  shorter 
than  eye,  with  about  three  points;  skin  mostly  smooth;  axil  prickly; 
inner  edge  of  middle  pectoral  rays  papillose  ( g ).  Spinous  dorsal  very 
high  and  long,  the  longest  spines  in  the  male  three-fourths  length  of 
head;  second  dorsal  a  little  lower;  anal  very  long,  rather  low;  pec- 
torals very  broad,  reaching  past  front  of  anal,  the  lower  rays  rapidly 
shortened;  ventrals  extremely  long,  the  rays  long-exserted,  reaching 
past  front  of  anal;  anal  papilla  large.  Head  3^;  depth  4|.  D.  XII- 
16;  A.  18;  V.  I,  3;  P.  16;  vert.  1^  +  18.  Arctic  Seas,  south  to  Norway, 
Alaska,  and  Labrador. 

{Cottus  pistilliger  Pallas,  in  Cuv.  &  Val.  iv,  193,  1829:  Cottua  ventralU  Cuv.  &  VaL 
iv,  191:  Cottus  pistilliger  Pallas,  Zoogr.  Ros8.-A8iat.  iii,  43,  printed  1811,  published 
1831 :  Acanihoeottus  patris  H.  R.  Storer,  Bost.  Joiirn.  Nat.  Hist,  vi,  250:  Coliiia  ventratis 
GUnther,  ii,  167:  Cottus  pistilliger  Giintlier,  ii,  lG7i  Cottus  tricuspis  Helnh.  Yidensk. 
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Selsk.  Nat  Math.  V,  iii :  Coitus  fdbricii  Girard,  Monogr.  Cott.  59:  CoHus  tricuspis  Gttn- 
thor,  ii,  168;  Phohetor  tricuspis  Kroyer,  Natur.  Tidskr.  i,  263,  1844:  Bean,  Bull.  U.  8. 
Nat.  Mu8.  XV,  127,  1879:  Cotttis  rentralis  Collett,  Christianja  Vid.  Selsk.  Forh.  1878, 
151.) 

1089.  O.  galeatps  Bean. 

Olivaceous;  back  with  four  distinct  brown  spots,  the  longest  nearly 
twice  as  long  as  eye,  and  extending  a  little  below  lateral  line,  there 
blending  with  a  wavy  lateral  stripe;  dorsals  and  pectorals  with  inter- 
rupted black  bands;  lower  fins  plain  whitish.  Body  elongate.  A  small 
tubercle  above  each  eye;  four  preopercular  spines,  the  longest  about 
as  long  as  eye,  and  with  two  or  three  processes.  Space  between  eyes 
deeply  concave,  completely  covered  with  bony  granulations,  as  are  tbe 
crown  and  neck;  similar  granulations  on  hinder  margin  of  orbit,  on 
suborbital  stay  and  on  opercles.  Skin  of  body  naked.  Pectorals,  and 
in  males  the  ventrals  also,  reaching  beyond  vent;  maxillary  reaching 
to  below  eye.  Head  3f  (including  caudal);  depth  7 J.  D.  XI-16;  A. 
19;  V.  I,  3.    TJnalashka.     (Bean.) 

(Bean,  Proc.  U.  8.  Nat.  Mus.  1881,  153.) 

869.— TRIOIiOPSIS  Girard. 
(Ptyonotus  Gthr,) 
(Girard,  Proc.  Best.  Soc.  Nat.  Hist,  iv,  18, 1851:  type  Triglopsis  thimpsovi  Grd.) 

Body  and  head  slender.  Skin  naked;  lateral  line  chain-like.  Teeth 
on  vomer,  none  on  the  palatines.  Eyes  large,  the  interorbital  area  con- 
cave; bones  of  lower  part  of  head  extensively  cavernous;  a  small  but 
distinct  slit  behind  last  gill;  gill-membranes  almost  free  from  the 
isthmus,  forming  a  broad  fold  across  it;  preopercular  spines  straight, 
simple;  fins  large.  Fresh- water  fishes,  closely  related  to  Coitus^  to 
which  genus  the  single  known  species  should,  perhaps,  be  referred. 
Its  relations  with  the  group  called  Oncocoitus  are  certainly  intimate. 
(rpiyXa^  THgla;  (^tfl^,  appearance.) 

1090.  T.  tBtomipsoEii  Grd. 

Pale  olivaceous,  with  darker  blotehes;  upper  fins  faintly  banded. 
Body  elongate,  very  slender.  Head  long,  depressed  above;  snout 
long  and  pointed;  eye  quite  large,  nearly  as  long  as  snout,  much  wider 
than  interorbital  gg)ace,  4  in  head;  jaws  subequal;  mouth  large,  the 
maxillary  extending  rather  beyond  middle  of  eye;  preopercle  with  4 
sharp  spines,  the  upper  much  shorter  than  pupil ;  cavernous  structure 
of  skull  highly  developed;  upper  surface,  of  head  smooth;  gill-mem- 
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braDes  not  broadly  united,  nearly  free  from  istbmns.  Dorsal  fias  ^w^ell 
separated;  spinous  dorsal  short  and  low,  its  height  little  more  than 
length  of  snout;  second  dorsal  very  large,  3  times  height  of  first,  its 
longest  rays  about  as  long  as  head;  anal  high,  half  as  high  as  second 
dorsal;  pectoral  long,  reaching  past  front  of  anal;  ventrals  well  devel- 
oped; lateral  line  chain-like,  conspicuous;  skin  perfectly  smooth.  £[ead 
3;  depth  6.  D.  VII-18;  A.  15;  V.  1, 3.  L.  3  inches.  Deep  waters  of 
the  Great  Lakes. 

(Girard,  Proc.  Bost  Soc.  Nat.  Hist,  iv,  19, 1851 ;  Girard,  Mouogr.  Cott.  65:  Pty(ntoiMM 
thompsoni  GUuther,  ii,  175,  the  name  Tfiglopgis  being  set  aside  on  account  of  the  prior 
Tnglops, ) 

870.— ENOPHRYS  Swainson. 

(Aspiooitus  Grd. :  Clypeocottas  Ayres:  CiratoooitM  GiU.) 

(Swainson,  Class.  Fish.  &c.  1839,  271:  type  Cottus  claviger  C.  &  V.) 

Body  short  and  thick,  depressed  anteriorly.  Head  very  large,  mailed 
above  with  rugose,  bony  plates;  a  series  of  large,  rough,  bony  plates 
along  lateral  line;  no  scales.  Teeth  in  villiform  bands  in  jaws  and  ou 
vomer,  none  on  palatines;  preoperde  with  strong,  straight  spines;  sub- 
orbital stay  broad,  externally  bony;  gill-membranes  joined  to  the  isth- 
mus, not  forming  a  fold  across  it;  a  slit  behind  fourth  gill.  Dorsal  fins 
separate,  the  anterior  short,  not  notched;  anal  short.  Intestinal  canal 
elongate.  Herbivorous,  feeding  chiefly  on  algse.  (cy,  on ;  o^/^o?,  eye- 
brow.) 

1001.  E.  bison  (Grd.)  J.  &  G.— Stone  Sculpin. 

Olivaceous  above,  variegated  with  blackish  and  reddish,  yellowish 
below ;  fins  olivaceous,  marked  with  black;  ventrals  pale.  Snout  blunt; 
maxillary  reaching  beyond  pupil;  external  bones  of  head  rough-granu- 
lar; interorbital  space  elevated  and  concave,  the  orbital  ridge  without 
spine;  suborbital  stay  covering  most  of  cheek;  a  ridge  extending  back- 
wards from  each  eye,  the  two  connected  by  a  cross  ridge  at  occiput;  the 
ridges  are  large  and  rough,  and  the  spa<5e  between  them  is  concave; 
preopercle  with  4  spines,  the  upper  very  long,  straight  and  rough, 
usually  reaching  past  opercle,  a  little  more  than  one-third  head;  oper- 
cular ridge  very  broad;  subopercle  with  2  diverging  spines;  a  single 
series  of  large,  rough,  granular  plates  along  sides,  from  opercle  to  base 
of  caudal,  the  plates  without  keel  or  spine  and  growing  smaller  behind; 
spinous  dorsal  small,  much  lower  than  soft  rays;  anal  short.  Head  2^; 
<lepth  4.    D.  VIII-12;  A.  9.    L.  12  inches.     San  Francisco  to  Alaska; 
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abundant.    Eesembles  Coitus  bubaliSj  with  which  it  has  been  improp- 
erly confounded  by  Dr.  Giinther. 

{Aspicottus  hisoH  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1854, 130:  Chjpeocottus  rohustus 
Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1854,  12:  Aspicottus  hisan  Girard,  U.  S.  Pac,  E.  B. 
Surv.  6G.) 

1092.  JE.  diceraas  (PaUas)  J.  &  G. 

Greenish  and  reddish,  marbled  and  spotted.  Form  of  E.  bison^  the 
head  large,  wider  than  deep  or  long;  top  of  head  nearly  as  in  U.  bison, 
the  ridges  higher  and  very  rough;  orbital  ridges  elevated,  continued 
backward  toward  the  nape,  the  occipital  ridges  sharp  behind;  upper 
•  preopercular  spine  very  long,  rough,  nearly  two-thirds  as  long  as  head, 
with  strong  recurved  hooks  or  serrations  on  the  upper  edge;  lower  pre- 
opercular spines  strong;  opercle  with  a  longitudinal  rib  and  no  dis- 
tinct spine;  lateral  line  with  a  row  of  rough  bony  scutella,  each  with 
a  minute  central  spine;  skin  above  more  or  less  villous  or  pricklj"-,  else- 
where smooth.  Isthmus  wide;  a  slit  behind  last  gill;  vomer  with  teeth. 
D.  VII-14;  A.  10;  C.  12;  P.  17;  V.  1, 3.  L.  6  inches.  Alaska  and  Kam- 
tschatka.    (Here  described  from  a  specimen  in  the  British  Museum.) 

{Coitus  dioeraw  Pallas,  Nov.  Act.  Petrop.  1783,  354:  Cottus  dkeraus  Cuv.  «fe  Val.  iv, 
189:  Sifuanceia  cervus  Tiles.  M^m.  Ac.  St.  Petersb.  iii,  278:  Ceratocottua  diceraus  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1859,  165,  and  1861, 167:  Coitus  dUxraus  Gttuther,  ii,  189.) 

1093.  E.  clavifi^er  (Cuv.  &  Val.)  Sw. 

Dark  brown,  with  3  or  4  vertical  bands;  belly  white.  Top  of  head 
everywhere  rough;  two  strong  nasal  spines;  superciliary  margins  much 
elevated,  with  a  deep  groove  between  them;  4  preopercular  spines,  the 
upper  exceedingly  long  and  strong,  extending  nearly  to  the  vertical 
from  the  end  of  the  first  dorsal,  serrated  and  coarsely  toothed  on  its 
, upper  margin,  but  without  antler-like  processes;  "occiput  with  a  very 
long  cuneiform  process  on  each  side";  lateral  line  with  bony  plates, 
rougher  than  in  E.  bison,  each  with  a  serrated  keel  and  spine;  skin  sub- 
villous  above,  with  small  rough  warts;  a  series  of  small  cutaneous  ap- 
pendages above  the  anaL  Suborbital  stay  spinous;  vomerine  teeth 
present;  isthmus  broad;  slit  behind  last  gill  large.  D.  VI-13;  A.  11; 
V.  1, 3.    L.  2 J  inches.    Bering's  Sea.    (Here  described  from  the  original 

type,  in  the  British  Museum.) 
{Cottus  olaviger  Cuv.  &  Val.  iv,  195, 1829:  Coitus  claviger  Gtinther,  ii,  167.) 

Syi.-LIOCOTTUS  Girard. 

(Lciocoltus  Girard, Proc.  Acad. Nat.  Sci.  Phila.  1856, 133:  type Leiooottus  hiruvido  Girard.) 

Body  elongate,  covered  with  thick,  smooth  skin.    Head  compressed, 

narrowed  above,  not  externally  bony.  Mouth  small,  horizontal,  low ;  villi- 
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form  teeth  in  both  jaws  and  on  the  vomer,  none  on  the  palatines;  upp^r 
preopercular  spine  short,  strong,  with  bifurcated  tip;  suborbital  stay 
narrow;  gill-membranes  partly  firee  from  the  isthmus,  over  which  they 
form  a  broad  fold;  a  slit  behind  fourth  gill.  First  dorsal  with  its  upper 
margin  somewhat  S -shaped,  the  fbrst  two  spines  elongate,  the  middle 
ones  of  nearly  equal  length,  and  the  posterior  ones  rapidly  shortened; 
ventrals  I,  3.    Pacific.    (>le?o?,  smooth;  xoTTo^y  Cottus.) 

1094.  li.  himndo  Grd. 

Olivaceous,  shaded  with  light  blue,  and  reticulatexl  with  brownish- 
red,  the  latter  color  predominating  on  the  head;  sides  with  four  broad, 
oblique,  brownish-red  bars,  the  first  three  running  from  dorsal  forwards 
and  downwards,  the  fourth  from  caudal  peduncle  backwards  to  base  of 
caudal;  abdomen  orange  brown,  with  pale  spots;  caudal  orange  brown, 
with  yellow  bars  near  the  tip;  fins  with  bars  and  spots  of  dark  brown- 
ish-red; breast  and  ventrals  whitish;  three  dark  blotches  at  base  of 
pectorals;  spinous  dorsal  with  oblique  dark  streaks;  a  dark  blotch  on 
each  eye  above,  and  a  light  streak  forwards  and  downwards  from  eye. 
Body  elongate,  fusiform,  the  caudal  i)eduncle  slender;  profile  of  snout 
decurved ;  maxillary  reaching  front  of  orbit;  three  small  cirri  at  the  end 
of  each  maxillary;  preopercular  margin  with  several  similar  cirri; 
opercle  and  shoulder-girdle  without  spines;  upper  preopercular  spine  as 
long  as  pui)il.  Top  of  head  smooth ;  supraorbital  ridges  little  elevated ; 
nasal  spines  distant  from  tip  of  snout.  Spinous  dorsal  elevated  in  front, 
the  first  two  rays  much  longer  than  the  others,  nearly  two-thirds  length 
of  head;  soft  dorsal  and  anal  fins  i-ather  long;  pectorals  reaching  past 
front  of  anal;  ventrals  to  vent.  Hea4  3J;  depth  4^;  eye  large,  4 J  In 
head.  D.IX-17;  A.  15;  V.  1,3.  L.  10  inches.  Santa  Barbara  Islands; 
extremely  local. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 133 ;  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  62: 
Cottim  hirundo  GUnther,  ii,  1C6.) 

373.— TRIOIiOPS  ReiDhardt. 
(Reinbardt,  Vid.  Selsk.  Nator.  Math.  Afh.  v,  lii:  type  Triglops pingeli  Reinhardt.) 

Body  rather  elongate,  the  tail  very  slender.  Head  small  and  com- 
pressed. Mouth  moderate;  villiform  teeth  on  jaws  and  vomer,  none  on 
the  palatines;  preopercular  spines  small,  simple.  Head  prickly,  but 
without  scales.  A  row  of  enlarged  plate-like  scales  along  the  lateral 
line;  a  similar  row  above  it  at  the  base  of  the  dorsal  fin;  the  space  be- 
tween these  densely  prickly;  lower  half  of  body  crossed  at  short  inter- 
vals by  transverse  undulating  folds  of  skin,  the  edge  of  the  fold  with 
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minute  rough  scales,  causing  it  to  appear  sharply  and  finely  serrate. 
Gill-membranes  united,  free  from  the  isthmus;  a  distinct  slit  behind 
last  glU.  Dorsal  spines  rather  high  and  slender;  ventrals  apparently 
I,  3.    Arctic  seas.    {rptyXa^  Trigla ;  anl'^  appearance.) 

1095.  T.  pinfi^ell  Reinh. 

Olivaceous,  somewhat  variegated  with  darker;  fins  barred;  a  series 
of  dusky  spots  along  sides;  an  ocellated  black  spot  on  posterior  part 
of  spinous  dorsal.  Head  very  slender ;  eye  large,  placed  high,  but 
lateral;  preopercular  spines  short;  maxillary  extending  to  below  mid- 
dle of  orbit;  nasal  spines  sharp.  Ventral  fins  rather  short;  pectorals 
extending  to  front  of  anal;  tail  very  slender,  its  diameter  less  than  the 
eye;  anal  papilla  large.  Head  3 J.  D.  IX-21;  A.  21.  Alaska  to  Green- 
land and  Cape  Cod. 

(Reinhardt,  Vid.  Selsk.  Natur.  ▼,  lli;  GlintheTy  ii,  173:  Triglops  pleurosticius  Cope, 
Proc.  Acad.  Nat.  Sci.  Phil.  1»65.) 

873.— liEFTOCOTTUS  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 130:  type  Leptooottus  armatus  Grd.) 

Body  elongate,  depressed,  covered  with  perfectly  smooth  skin.  Head 
depressed,  oblong,  not  very  broad,  without  cirri;  lower  jaw  included; 
suborbital  stay  narrow;  teeth  on  jaws,  vomer,  and  palatimes.  Gill- 
membranes  rather  narrowly  joined  to  the  isthmus,  not  forming  a  fold 
across  it;  a  slit  behind  fourth  gill;  preopercular  spine  strong,  with  two 
or  three  points  hooked  upwards.  Dorsal  fins  separate;  the  spinous 
dorsal  short  and  small,  entire;  ventrals  I,  4.  Pacific  coast.  {Xeitroqj 
Blender;  xotto<;,  Cottus.) 

1096*  Ii«  armatus  Grd. 

Grayish  olive  above,  becoming  abruptly  white  and  silvery  below; 
Bides  creamy;  i>ectoral  fins  creamy  yellow,  with  five  or  six  black  cross- 
bars; spinous  dorsal  dusky,  with  an  ink-like  blotch  on  tip  of  last  rays, 
and  an  oblique  white  band  below;  soft  dorsal  dusky,  with  several  ob- 
lique white  bands;  caudal  banded;  ventrals  and  anal  plain.  Heiid  long 
and  depressed;  mouth  large,  the  maxillary  reaching  beyond  eye;  inter- 
orbital  space  broad,  scarcely  concave;  nasal  spines  concealed;  top  of 
head  flattish,  covered  with  rugose  skin;  upper  preopercular  spine  with 
three  or  four  spinules  hooked  upwards;  suborbital  stay  slender,  not 
reaching  preopercle;  eye  very  small,  less  than  interocular  width,  TJ 
in  head;  lateral  line  complete;  skin  everywhere  smooth;  no  prickles 
nor  cirrL     Dorsal  spines  very  slender  and  low;    pectorals  reaching 


Digitized  by  VjOOQIC 


714      CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY ^IV. 

vent;  ventrals  half  way  to  vent.  Head  3  in  length;  depth  6.  D. 
VII-17;  A.  17;  V.  I,  4.  L.  12  inches.  Kodiak  to  San  Diego;  every- 
where very  common;  the  most  abundant  of  the  Cottoids  of  our  west 
coast. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  131;  Girard,  U.  S.  Pao.  R.  R.  Sarv.  Fish. 
60:  Centridermiohthys  armatwt  Q^niher,  i\,  171.) 

874.— HEmiliEPIDOTUS  CuTier. 

{Temmistia  Richaxdbon:  Calycilepidotu$  Ajrcs.) 

(Cnvler,  R^gne  Anim.  ed.  2d,  1829:  type  Cottus  hwUlepidoius  Tileeius.) 

Body  with  two  broad  bands  of  rough  scale-like  plates  on  each  side, 
one  along  the  side  of  the  back,  one  along  the  lateral  line,  the  upper 
bands  meeting  anteriorly  in  front  of  dorsal;  scales  roundish,  their  up- 
per and  posterior  margins  free;  skin  otherwise  naked;  head  naked. 
Villiform  teeth  on  jaws,  vomer,  and  palatines.    Branchiostegals  6.     A 
small  slit  behind  fourth  gill;  gill- membranes  joined  to  the  isthmus, 
sometimes  forming  a  narrow  fold  across  it;  preopercular  spines  simple, 
strong.    Dorsal  fins  connected,  the  first  long,  with  strong  spines,  emar- 
ginate,  the  first  three  spines  shorter  than  those  which  follow;  ventrals 
I,  4.    North  Pacific,    {^/xtj  half;  XsTztdoToi;^  scaled.) 

a.  Belly  immacalate. 

1097.  H.  spinosus  (Ayros)  Qvd,—Cahezm, 

Brown,  mottled  and  obscurely  barred,  often  tinged  with  red;  top  of 
head  usually  with  brick-red;  fins  all,  except  ventrals,  mottled  with 
blackish  and  reddish;  skin  joining  bones  of  jaws  unspotted;  belly 
whitish,  immaculate.  Body  rather  elongate,  depressed;  head  broad, 
somewhat  concave  between  the  occipital  ridges;  two  sharp  radiating 
ridges  behind  upi)er  posterior  margin  of  each  orbit;  top  of  head  cov- 
ered with  loose  skin,  and  with  thick-set  mucous  tubes;  interorbital 
space  narrow,  concave,  half  diameter  of  eye;  preopercle  with  2  strong, 
shortish,  diverging  spines  above;  fleshy  slips  above  opercle,  near  upper 
posterior  part  of  eye,  and  at  occiput ;  a  long  fleshy  slip  on  maxillary, 
and  4  on  lower  jaw;  many  scales  on  sides  with  small  flaps;  skin,  where 
not  scaly,  thin  and  lax;  dorsal  band  of  scales  with  about  7  rows  at 
its  widest  part,  anteriorly  much  wider  than  the  space  between  it  and 
the  lateral  band;  isthmus  rather  narrow,  the  membranes  not  forming 
a  fold  across  it;  dorsal  fins  considerably  connected,  spines  very  low, 
the  highest  about  two-thirds  the  height  of  the  soft  rays,  and  3'i  in 
head;  first  dorsal  spine  about  half  as  long  as  maxillary;    pectorals 
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broad,  shortish,  aboat  reaching  vent  5  distance  from  spinous  dorsal  to 
snout  greater  than  length  of  pectoral.  Head  3  5  depth  5.  D.  Ill,  VIII, 
20 ;  A.  IC  5  V.  1, 4 ;  Lat  1. 60.  L.  10  inches.  CoaBt  of  California,  in  rather 
deep  water;  seen  by  us  only  about  Monterey  and  San  Francisco. 

{Calffcilepidotus  spinosua  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  76,  1855;  Girard,  Proc 
Acad.  Nat.  Sci.  PhUa.  1856,  134;  Girard,  U.  8.  Pao.  R.  R.  Surv.  Fish.  68.) 

1^9§«  H.  Jordan!  Bean. 

Throat  and  belly  pure  white;  upper  parts  brownish,  with  wavy  darker 
bais.  Dorsal  band  of  scales  with  but  4  rows  in  its  widest  part  Eye 
as  long  as  snout,  4  in  head,  the  short  diameter  equal  to  interorbital 
space;  maxillary  extending  to  below  middle  of  eye;  top  of  head  corru- 
gated ;  distance  of  spinous  dorsal  from  snout  equal  to  length  of  pectoral ; 
first  dorsal  spine  as  long  as  maxillary;  longest  dorsal  spine  2^  in  head; 
pectoral  reaching  anal;  ventral  nearly  or  quite  to  vent;  a  narrow  fold  of ' 
skin  across  isthmus.  Head  2§;  depth  4 J,  D.  Ill,  VIII,  21;  A.  17;  V. 
I,  4.    L.  13  inches.    Unalashka. 

(Bean,  Proc.  U.  8.  Nat.  Mus.  1881, 153.) 

aa.  BeUy  ccfvered  with  small  black  spots. 

1099.  H.  trachums  (Pallas)  Gtinther. 

Olivaceous  or  reddish,  more  or  less  mottled  and  barred  with  darker; 

belly  and  lower  parts  pale,  profusely  covered  with  small  blackish  spots; 

fins  all  more  or  less  speckled;  skin  joining  bones  of  jaws  finely  spotted 

with  black.     Body  robust,  not  depressed.     Head  large;  interorbital 

space  deeply  concave,  its  width  |  diameter  of  the  large  eye;  occipital 

ridges  low  and  broad;  bones  of  top  of  head  extremely  rough,  naked; 

with  radiating '  strise,  but  without  spines;  small  flaps  over  posterior 

part  of  eye,  at  occiput,  over  opercle,  and  on  cheek,  maxillary,  preor- 

bital,  mandible,  and  tip  of  snout.    Skin  thick  and  firm;  gill-membranes 

forming  a  slight  fold  across  the  isthmus;  upper  band  of  scales  of  about 

4  rows,  narrower  anteriorly  than  the  interspace;  first  three  spines  of 

dorsal  about  equal,  lower  than  those  following;  soft  dorsal  high.    Head 

2f ;  depth  3^.    D.  HI,  VIII,  19;  A.  15;  V.  I,  4;  Lat.  1.  61.    L.  18  inches. 

Alaska  to  San  Francisco;  abundant  in  Puget  Sound;  a  much  larger 

fish  than  H.  spino8U8^  and  readily  distinguished  by  the  spotted  belly. 

{Coitus  heihilepidoim  Tiles.  M^m.  Ac.  Peteisb.  iil,  262,  1801:  Coitus  irachunu  Pallas, 
Zoogr.  Ross  -Asiat.  iii,  138,  1811:  Hemilepidoius  tilesii  Cuv.  &  Val.  iv,  276,  1829;  Gttn- 
ther,  ii,  173:  Blepsias  venirieosus  Eschscboltz,  Zool.  Atlas,  3d  Heft,  14,  t.  13:  Tem^tia 
veniricosa  Richardson,  Fauna  Bor.-Amer.  Fish.  1836,  59:  Hemilepidoius  gibhai  Gilly 
Proc.  Acad.  Nat.  Sci.  Phila.  1862, 13.) 
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875.— MEIiliETES  Bean. 

(Bean,  Proc.  U.  8.  Nat.  Mas.  1879,  354:  type  Mdleies papiUo  Bean.) 

Body  moderately  elongate.  Head  broad,  depressed,  rounded  in  front, 
naked,  with  several  cutaneons  flaps;  jaws,  vomer,  and  palatines  with 
bands  of  villiform  teeth;  preopercular  spines  simple,  rather  strong; 
gill-membranes  broadly  connected,  free  from  the  isthmus;  a  slit  behind 
the  last  gill;  a  narrow  band  of  ctenoid  scales  along  sides  of  back, 
meeting  in  front  of  dorsal;  a  few  prickles  on  anterior  parts  of  body, 
and  some  small  dermal  flaps  on  sides;  skin  otherwise  naked;  dorsals 
connecjed;  the  spinous  dorsal  long,  not  emarginate;  pectorals  well  de- 
veloped, the  rays  all  simple;  ventrals  very  long,  I,  4,  the  inner  surface 
of  the  rays  armed  with  stiff'  setse;  pyloric  cceca  6;  no  air-bladder. 
Alaska.  {ixrjXX-qryif:^  a  loiterer;  remaining  in  shallow  pools  as  the  tide 
recedes.) 

IIOO.  in.  paplllo  Bean. 

Grayish  brown,  with  darker  bands  and  various  mottlings;  belly 
grayish,  with  round  white  spots;  fins  all  much  mottled  and  barred. 
Nasal  spines  obtuse;  2  spines  above  posterior  part  of  orbits,  and  2  on 
the  vertex,  the  last  four  with  short  filaments.  Ventrals  2  in  length, 
longer  than  pectorals,  extending  to  tlie  seventh  anal  ray  ( <? ).  Head 
4;  depth  2§.  D.  XII,  20;  A.  17;  P.  17;  V.  I,  4.  L.  7  inches.  Saint 
Paul's  Island,  Alaska. 

(Bean,  .Proc.  U.  S.  Nat.  Mus.  1879,  354.) 

8Y6.->S€0RPJE:NI€HTHYS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 131:  type  Hemitripiems  marmoratuB  Ayrcti.) 
Body  rather  robust,  covered  with  smooth,  thick  skin.  Head  large, 
somewhat  compressed,  its  upper  surface  rugose.  Mouth  rather  large, 
with  villiform  teeth  on  jaws,  vomer,  and  palatines;  gill-membranes 
broadly  united,  fi*ee  from  the  isthmus;  a  large  slit  behind  fourth  gill; 
preopercular  spines  small,  simple ;  spinous  dorsal  long,  scarcely  emar- 
ginate, but  slightly  depressed  near  its  middle,  the  first  four  spines 
shorter  than  those  immediately  following;  ventral  fins  large,  I,  5.  Size 
large.     Pacific  Ocean.    (trxopTtatvaj  Scorpaena;  i^oO^j  fish.) 

1101«  S«  ntarntoratus  (Ayres)  Grd. 

Olive  brown,  thickly  mottled  with  dark  blotches  and  light  spots,  and 
reticulated  with  different  shades  of  green  and  brown;  sides  with  5  irreg- 
ular, dark,  vertical  blotches,  of  which  two  are  under  each  dorsal  and 
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extend  on  the  fins;   belly  livid  bluish  or  green,  reticulated  with 
olive;  the  ground  color  is  excetedingly  variable,  ranging  from  cherry- 
red  to. green;  lips  blotched  with  white;  fins  all  more  or  less  barred; 
flesh  and  membranes  livid  bluish.    Top  of  head  rugose,  without  spines; 
interorbital  spa<5e  concave,  narrower  than  the  large  eye;  a  fleshy  flap 
on  middle  of  snout,  and  one  on  end  of  maxillary;  superciliary  cirri 
large,  more  than  half  diameter  of  orbit,  laciniate;  upper  preopercular 
spine  short,  straight,  about  half  diameter  of  eye;  suborbital  stay  very 
broad;  maxillary  extending  to  beyond  eye.    First  four  spines  of  dorsal 
subequal,  shorter  than  the  fifth;  dorsal  fins  scarcely  connected  at  base 
pectorals  shortish,  not  reaching  anal.    Skin  thick  and  leathery,  with 
out  prickles  or  cirri.     Head  3;  depth  4.     Eye  6  in  head.     D.  XI-18 
A.  12;  P.  15;  V.  I,  5;  Lat.  1.  (pores)  ^0;  pyloric  coeca  about  30;  ver- 
tebrae 15+21.    L,  30  inches.    Puget  Sound  to  San  Diego;  very  abun 
dant.    The  largest  of  our  Cottidw,  reaching  a  weight  of  10  to  15  pounds. 

{Hemitripterus  marmoratus  Ayre8,  Proc.  Cal.  Aoad.  Sci.  1854,  4;  Girard,  U.  S.  Pac, 
R.  R.  Siirv.  Fish.  (54;  Gttnther,  ii,  154.) 

377.— OlilGOCOTTUS  Girard. 
{CHnocotius  and  Blennicoitus  Gill.) 
(Girard,  Proo.  Acad.  Nat.  Soi.  Phila.  1856,  133:  type  OUgocottua  maculosw  Girard.) 

Body  rather  elongate,  the  skin  smooth  or  provided  with  some  small 
prickly  scales;  preopercular  spines  short,  simple  or  furcate;  small  ten- 
tacles on  head  and  anterior  parts  of  body;  gill-membranes  broadly 
united,  free  from  the  isthmus;  a  slit  behind  fourth  gill;  dorsal  spines 
slender,  the  fin  short  and  not  emarginate;  anal  papilla  large;  ventrals 
I,  3,  or  I,  4.  Small  fishes  of  the  !N"orth  Pacific,  inhabiting  rock-pools 
between  tide-marks.    (oXtj^oqy  small;  xorro^,  Oottus.) 

a.  Mouth  with  distinct  lateral  cleft;  the  head  narrow  anteriorly. 
h,  Sliin  with  imbedded,  prickle-like  scales.    {Clinocottua  Gill.*) 

1109.  O.  analis  Grd. 

Olivaceous,  much  mottled,  and  with  numerous  small  blaek  and  white 

spots;  about  five  irregular  darker  bars;  a  dark  bar  at  base  of  caudal; 

fins  all  spotted;  cirri  very  numerous,  mostly  whitish,  giving  the  fish  a 

woolly  appearance  in  life.   Head  narrower  anteriorly  and  rather  pointed ; 

mouth  with  lateral  cleft,  the  maxillary  reaching  beyond  pupil;  band  of 

palatine  teeth  short  and  narrow;  eye  large,  5  in  head,  about  twice  the 

width  of  the  deeply-grooved  interorbital  space;  nasal  spines  distant 

*GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  168:  type  OligocottuB  analie  Grd.  (Clinus; 
CoUus,) 
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from  snout;  preopercnlar  spine  short,  bifnrcate;  craniam  plane  above. 
Upper  part  of  body  mesially,  covered  with  minute,  imbedded,  non-im- 
bricated, pectinate  scales;  anteriorly,  small  cirri,  mostly  bifid  or  trifid, 
take  the  place  of  the  scales.  Head,  especially  above,  with  very  many 
similar  cirri ;  a  fringe  of  cirri  on  edge  of  preopercle.  Dorsal  fins  con- 
tiguous, rather  low ;  pectoral  reaching  past  front  of  anal.  Anal  papilla 
very  large.  Head  3 J;  depth  ^.  D.  IX-17;  A.  14;  V.  I,  3;  P.  16.  L. 
7  inches.  Coast  of  California;  abundant  in  rock-pools  from  Monterey 
southward  to  Lower  California. 

(Grd.,  Proc.  Acad.  Nat.  Sci.  Phila.  ia57,201;  Girard,  U.  S.  Pac.  R.  E.  Surv.  Fish.  57: 
Centridermichthifa  anatia  GUnther  ii,  171 :  Coitus  cmiiger  GUnther  ii,  522.) 

hh.  Skin  without  scales  or  prickles.    {Oligocottus,) 

1 103.  O.  maculosas  Gr(i.-^ohnny, 

Usual  color  reddish  brown,  varying  to  gray,  intense  green  or  crimson 
according  to  suiTOundings,  the  vivid  colors  developed  in  the  presence 
of  similarly  colored  algae;  fins  all  barred;  belly  usually  livid  bluish  or 
gi'eenish;  lower  side  of  head  with  white  mottlings;  northern  specimens 
with  an  ocellated  black  spot  on  front  of  spinous  dorsal.  Head  slender, 
narrowed  above,  the  snout  rather  pointed ;  maxillary  reaching  pupil ;  top 
of  head  with  several  scattered  cirri ;  a  few  on  sides  of  head,  none  on 
edge  of  preopercle;  cirri  on  lateral  line  anteriorly  and  on  front  of  back, 
also  on  base  of  spinous  dorsal.  No  scales  or  prickles  anywhere;  pre- 
opercnlar spine  forked.  Front  rays  of  anal  enlarged  and  partly  de- 
tached in  t?;  anal  papilla  large  (in  <?);  pectorals  reaehing  well  beyond 
front  of  anal.  Head3f;  depth  4J.  D.  VIII-IC;  A.  12.  L.  3  inches. 
San  Luis  Obispo  to  Alaska,  exceedingly  abundant  nortliward;  one  of  the 
smallest  of  marine  Coitidoc. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 153;  Girard,  U.  8.  Pac.  R.  R.  Snrv.  Fish. 
56:  Centrldermichthya  maculoeua  Giinther,  ii,  171.) 

aa.  Month  with  very  little  lateral  cleft;  the  head  globoid.    (Blennicottus^  Gill.) 

1104.  O.  fi^loblceps  Grd. 

Dark  olive,  with  obscure  darker  cross-bars;  first  dorsal  with  2  dark 
streaks  above;  fins  generally  barred  with  greenish,  orange,  or  blue; 
cirri  mostly  black.  Body  little  compressed;  head  extremely  short  aod 
blunt,  narrowed  above,  nearly  everywhere  convex.  Mouth  anterior, 
short  and  broad,  almost  without  lateral  cleft;  lower  jaw  shortest;  max- 
illary reaching  past  front  of  the  small  eye;  interorbital  space  very  nar- 

*Gill,  Proc.  Acad.  Nat.  Sci.  PWla.  1831,  166:  type  OUgooottm  gloUoepa  Grd.  {Blen- 
niuB\  CoUus.) 
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row,  grooved,  about  half  width  of  eye;  preopercular  spine  with  a  single 
point  turned  upwards;  top  of  head  with  two  series  of  cirri;  none  on 
sides  of  head,  except  a  few  on  upper  part  of  opercle;  a  series  of  cirri 
along  anterior  half  of  lateral  line;  skin  without  scales  or  prickles;  pec- 
torals reaching  beyond  Iront  of  anal.  Head  3|;  depth  4^.  D.  IX-16; 
A.  11;  V.  I,  3.  Northern  specimens  are  larger  in  size,  with  paler  and 
more  variegated  coloration  and  red  markings;  the  dorsal  has  one  or 
two  more  rays,  the  preopercular  spine  is  stronger  and  slightly  hooked 
upwards,  and  the  opercle  has  many  more  cirri  above  than  in  the  south- 
ern form.  Pacific  coast,  from  Monterey  northward  to  Kodiak;  in  rock- 
pools;  rather  rare. 

(Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1858,58:  CentridemUohihys  globioeps  Gttnther, 
ii,  171.) 

878.— BliCPSIAS  Cuvier. 
(Peropus  Bennett:  HUtiooottus  Gill.) 
(Cuvier,  R^gne  Animal,  1829,  ed.  2d:  type  Trachinua  drrhosus  Pallas.) 

Head  and  body  compressed;  skin  hispid  with  stiflftsh  villiform 
prickles,  sometimes  with  definitely  naked  areas ;  snout  and  chin  with 
several  rather  long  barbels ;  mouth  small ;  teeth  villiform,  on  jaws, 
vomer,  and  palatines;  preopercle  with  two  short  blunt  spines;  gill- 
membranes  free  from  the  isthmus;  gills  four,  a  slit  behind  the  fourth; 
top  of  head  with  bony  ridges;  suborbital  stay  narrow;  first  dorsal 
short,  elevated  in  front,  the  spines  slender;  second  dorsal  large;  anal 
similar,  lower;  ventrals  very  short,  I,  3;  pectorals  long.  Pacific  coast. 
(An  old  name  of  some  fish;  from  ^Xe-toj  to  look.) 

a.  Spinous  dorsal  emarginate ;  sides  with  naked  areas. 
1105.  B.  drrhosus  (Pallas)  GUntlier. 

Dark  olivaceous,  sides  of  back  with  four  to  six  vertically  oblong  black 
blotches  edged  with  paler,  not  reaching  nearly  to  lateral  line;  belly  and 
naked  areas  on  sides  whitish;  black  bands  radiating  from  eyes  ;  fins 
dark,  with  large  pale  blotches  and  dark  spots;  caudal  with  light  and 
dark  bars;  ventrals  plain;  a  small  white  spot  on  front  of  spinous  dor- 
sal. Supraocular  ridges  well  developed;  interorbital  space  concave, 
with  two  low  ridges  extending  backwards  from  nasal  spines,  diverging 
towards  occipital  ridges;  the  latter  large,  partly  interrupted;  subor- 
bital stay  conspicuous;  temporal  ridge  present;  maxillary  reaching  to 
beyond  middle  of  pupil;  snout  with  five  barbels,  chin  with  six,  the 
longest  about  as  long  as  the  eye^  which  is  3§  in  head;  a  small  cirrus 
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on  each  interorbital  ridge;  interorbital  space  as  wide  as  eye;  sides 
with  three  or  four  pale,  well-defined,  naked  areas  behind  pectorals,  the 
two  anterior  mnch  the  largest;  behind  these  a  long  naked  strip  along 
the  lateral  line,  colored  like  the  rest  of  the  body;  first  four  spines  of 
dorsal  elevated,  §  to  f  length  of  head ;  the  fifth  much  shortened;  mem- 
brane deeply  notched  between  the  fifth  spine  and  the  sixth,  which  is 
longer  than  the  one  before  it;  ventrals  as  long  as  eye;  pectorals  reach- 
ing much  beyond  front  of  anal;  first  rays  of  soft  dorsal  short;  the 
others  gradually  lengthened  to  near  the  last,  the  highest  higher  than 
the  dorsal  spines;  caudal  longer  than  head.  Head  3f ;  depth  3 J.  D. 
V,  III-23;  A.  20;  P.  12;  Lat.  1.  5p.  L.  6  inches.  North  Pacific,  south 
to  San  Francisco. 

(Traohinus  cirrlwaus  Pallas,  Zoogr  Ross.-Asiat.  iii, 237, 1811 :  Bhpsias  tHlohus  C.  &  V. 
iv,  375,  1829;  GUnther,  ii,  153;  Steindachner,  Ichth.  Beitrage,  v,  128, 1876.) 

aa.  Spinous  dorsal  not  emarginate;  no  naked  areas. 

1106.  B.  bllobns  Cuv.  <&  Yal. 

Olivaceous,  paler  below;  dorsal  region  with  4-5  black  bars,  reaching 
one-third  the  distance  to  the  lateral  line,  and  somewhat  continued  on 
the  fins;  caudal  with  a  black  bar  at  ba«e,  otherwise  plain;  pectorals 
and  anal  blotched  with  black.  Body  shorter  and  deeper  than  in  B. 
cirrho8U€,  with  thicker  caudal  peduncle  and  heavier  head,  the  bones 
less  firm;  snout  short,  obtuse;  interorbital  space  very  wide,  concave, 
half  wider  than  the  small  eye;  short  occipital  ridges  present,  besides 
several  bluntish  tubercles.  Mouth  broad,  oblique,  the  maxillary  reach- 
ing pupil;  teeth  small,  distant;  barbels  as  in  cirrhosus.  Head  and 
body  covered  with  prickles,  larger  and  blunter  than  in  cirrhostis;  no 
naked  patches  on  body;  fins  less  developed  than  in  cirrhosus;  first 
five  or  six  spines  of  dorsal  subequal,  the  last  three  abruptly  shorter; 
pectorals  longer  and  much  broader  than  in  cirrhostis^  reaching  seventh 
anal  ray;  caudal  short,  much  shorter  than  head.  D.  IX-21;  A.  18;  P. 
IG.  Coasts  of  Alaska  and  Kamtschatka;  the  specimen  here  described 
from  Kodiak. 

(Cuv.  &  Val.  iv,  379,  1829:  Peropus  hilohus  Bennett,  Beechey's  Voy.  Zool.  Fish.  69; 
Gttutlier,  ii,  153.) 

879.— NAITTICHTHYS  Girard. 
CGirard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1858,  74:  type  BlepHaa  oculofasdaim  Girard.) 

Body  rather  elongate,  compressed,  but  not  elevated,  the  skin  evenly 
covered  with  short,  close-set,  villiform  prickles.     Head  short,  strongly 
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compressed,  the  cheeks  subvertical ;  orbital  ring  much  eleyated  above, 
with  several  blunt  protuberances  behind;  nape  much  depressed,  with 
the  base  of  the  dorsal  fin  rising  abruptly  above  it;  mouth  small;  teeth 
on  jaws,  vomer,  and  palatines;  preopercle  with  small  bluntish  spines 
above;  gill-membranes  broadly  united  to  the  isthmus;  a  slit  behind 
fourth  gill;  branchiostegals  6;  first  dorsal  falcate,  the  spines  very  flex- 
ible, the  anterior  much  elevated,  much  longer  than  head,  the  posterior 
rapidly  shortened;  second  dorsal  long  and  rather  high;  anal  fin  similar 
to  second  dorsal,  but  shorter  and  lower;  pectorals  moderate;  ventrals 
I,  3,  well  develoi)ed,  nearly  as  long  as  head.  Pacific  coast  Small 
fishers,  of  singular  appearance.  (va6ny<7,  sailor;  lxO0<;^  fish;  in  allusion 
to  the  development  of  the  first  dorsal  fin.) 

1107.  N.  ocnlofosciatus  Grd. 

Grayish  above;  sides  with  dark  marblings  and  obscure  dusky  bands; 
a  very  conspicuous  black  band  through  the  eye  and  across  cheeks;  first 
dorsal  blackish;  other  fins  barred  with  light  and  dark;  ventrals  plain. 
Maxillary  reaching  to  opposite  pupil;  eye  very  large,  longer  than  snout; 
nasal  spines  conspicuous,  curved ;  maxillary  and  edge  of  preopercle  with 
minute  cirri;  orbit  with  a  branched  cirrus,  as  long  as  pupil;  the  narrow 
interorbital  space  deeply  channelled;  supraocular  ridge  posteriorly  with 
3  blunt  tubercles;  2  compressed  tubercles  on  each  side  of  first  dorsal; 
a  deep  pit  at  nape,  extending  under  origin  of  first  dorsal;  spinous  dor- 
sal smooth;  rays  of  soft  dorsal  and  caudal  roughened  with  prickles; 
dorsal  spines  nearly  twice  length  of  head;  ventrals  J  length  of  head^ 
a  little  shorter  than  caudal;  pectorals  long.  Head  3 J;  depth  3 J.  D. 
IX-.28;  A.  19;  P.  14;  Y.  I,  3;  Lat.  1.  44,  L.  6  inches.  Pacific  coast, 
San  Francisco  to  Unalashka;  chiefly  northward. 

(Blepsiaa  ocuJof€UciaUts  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  202;  Gttuther,  ii, 
157;  Steindachner,  Ichth.  Beitiage,  v,  130.) 

880.— RHAmPHOCOTTUS  Giintlier. 
(GfiDther,  Ann.  Nat.  Hist,  xiv,  369,  1874:  type  BhamphooottM  richardaoni  Giinther.) 

Body  short,  elevated.  Head  very  large,  its  greatest  depth  greater 
than  that  of  the  body;  skull  with  2  strong  bony  ridges  from  above  the 
front  of  the  eye,  continuous  with  2  large  occipital  ridges,  leaving  the 
interorbital  space  and  middle  line  of  the  top  of  the  head  strongly 
concave;  snout  slender,  narrow,  and  abruptly  protruding;  mouth  very 
narrow,  M-shaped,.  its  gape  longer  than  wide;  teeth  villiform,  none  on 
the  vomer  or  palatines;  gill-opening  confined  to  the  region  above  the 
Bull.  I^at.  Mus.  No.  16 46  ' 
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base  of  the  pectorals,  the  membranes  below  completely  united  to  the 
shoalder  girdle  and  isthmus 5  apparently  no  slit  behind  last  gillj  a 
stout,  straight,  preopercular  spine;  nasal  spines  present;  no  other 
spines  on  head.  Skin  everywhere  on  head  and  body  firm,  immovable, 
densely  covered  with  stiflf  bifid  or  trifid  spinous  prickles;  spinous  dor- 
sal very  small;  pectoral  with  procurrent  base.  {fiafKpoqj  snout;  xorroc, 
Cottus.) 

1108.  R.  richardsoni  Gthr. 

Brownish,  with  6  or  8  oblique  black  bands  running  downward  and 
forward;  a  white  bar  below  eye;  a  dusky  bar  at  bases  of  pectorals  and 
ventrals,  the  fins  otherwise  plain.  Head  hard  and  bony,  nearly  as 
long  as  rest  of  body;  snout  rather  longer  than  ej'e,  which  is  of  mod- 
erate size,  and  with  partly  vertical  range;  maxillary  extending  to  front 
of  eye;  suborbital  stay  strong;  pectorals  long,  reaching  tips  of  ventrals 
and  past  front  of  anal;  ventrals  long,  their  rays  prickly.  Head  2; 
depth  2.  D.  VH-U;  A.  7  or  8;  V.  ca.  I,  4.  L.  2^  inches.  Kortbem 
seas.  Three  specimens  known:  the  one  here  described  from  Bering's 
Straits;  the  original,  said  to  be  from  ^'Fort  Rupert '';  a  third  recently 
obtained  by  Mr.  Lockington,  from  the  stomach  of  a  Sebastodes,  at  Mon- 
terey. 

(Gttuther,  Ann.  Mag.  Nat.  Hist,  xiv,  370,  1874;  Bean,  Proc.  U.  S.  Nat.  Mas.  1881, 
252.) 

Family  CVIII  (a)  — AGONID^.* 

{The  Alligator-fishes.) 

Body  elongate,  or  more  or  less  elevated,  angular,  covered  with  about 
eight  longitudinal  series  of  large  bony  plates,  which  form  a  coat  of  mail; 

*The  follo.wing  genera  and  species  of  this  type  have  been  described  from  Kam- 
tschatka  and  the  Kurile  Islands^  and  will  donbtlesi  be  found  on  our  Alaskan  coast: 

HYPSAGONUS  Gin. 

(Gill,  Proc.  U.  S.  Nat.  Mus.  1861,  259:  type  Aspidophorus  quadricomis  Cuv.  &  Val.) 

Body  compressed  and  elevated,  its  depth  greater  than  length  of  head,  more  than 
one-third  the  body;  head  small,  separated  from  the  base  of  the  dorsal  by  a  very  deep 
nuchal  depression;  top  of  head  very  uneyen;  mouth  terminal,  the  jaws  about  equal; 
no  vomerine  teeth;  gill-membranes  undescribed,  probably  f^<ee  from  isthmus;  no  bar- 
bels; scales  large,  not  very  rough,  most  of  them  striate  and  armed  with  a  central 
spine  or  tubercle;  dorsal  spines  strong,  the  first  serrated ;  pectorals  short,  procunent; 
ventrals  small,    (vt/fty  high;  Agonua,) 

H,  quadrieamU  (Cuv.  &  Val.)  Gill. 
Two  horns  above  eye  and  2  above  occiput;  interorbital  space  nearly  as  broad  as 
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head  externally  entirely  bony,  the  plates  often  spinoas ;  eyes  large,  placed 
high;  suborbital  stay  cuirassing  the  cheek;  mouth  terminal  or  inferior; 
barbels  often  present;  teeth  small,  in  villiform  bands,  on  the  jaws,  and 
often  on  the  vomer  and  palatines  also;  gills  3},  no  slit  behind  the  last; 
pseudobranchisB  very  large,  usually  extending  down  the  inner  side  of 
the  opercle;  gill-rakers  small;  gill-membranes  united,  free  or  joined  to 

eye;  2  small  spines  above  snoat;  dorsals  well  separated.  Head  31;  depth  3.  D. 
IX-();  A.  10;  Lat.  1.  33.    Eamtschatka.    (GUnther,) 

(A8pidophoru9  quadrujomU  Cav.  &  Val.  iv,  221,  1829:  Agonus  qHodrioomis  GUnther, 
11,215.) 

HIPPOCEPHALUS  Swainson. 

(Swainson,  Class.  Fish.  &c.,  1839,  272:  type  Aspidophorus  superciliosuB  Cav.  &  Val.) 

Body  moderately  elongate,  compressed,  the  head  depressed  at  the  nape;  dorsal 
spines  strong,  the  first  inserted  close  behind  the  nape;  dorsals  well  separated;  Jaws 
equal,  or  the  lower  slightly  the  longer;  breast,  granulated;  gill-membranes  not  de- 
scribed, probably  free.    (zVtto^,  horse;  xeq>aXrjy  head.) 

H.japonicus  (Pallas)  Gill. 

Yellowish  brown,  the  body  banded  and  the  fins  with  dark  lines.  Top  of  head  not 
very  rough ;  a  flat  triangalar  prominence,  directed  upward  and  outward  above  each 
eye,  concealing  the  eye  when  viewed  from  above;  2  spines  above  the  snout;  subor- 
bital with  2  or  3  spines,  one  of  them  with  a  barbel;  suborbital  stay  broad,  gibbons; 
barbels  small;  bony  piates  rough-striate,  pyramidal,  the  center  raised ;  ventrals  half 
as  long  as  pectorals;  dorsals  separated  by  a  space  greater  than  length  of  either;  fins 
all  very  rough.  Depth  5.  D.  VI-17;  A.  8;  Lat.  1.  45.  L.  12  inches.  Kurile  I<»lands. 
(Cut?.  ^  Vah) 

{Cottas  japonicus  Pallas,  Spicilegia  fasc.  vii,  31,  1772:  Aganua  curilicua  and  AgonuB 
8tegophthalmti8  Tilcsins,  M^m.  Ac.  Petersb.  iv,  416, 427 :  Aspidopharus  superdliosug  Cnv. 
&,  Val.  iv,  215:  Aganus  stegophthalmus,  Gflnther,  ii,  214.) 

BrachyopsU  dodecoMrus  (Tiles.)  Bean. 

Brownish,  body  and  fins  banded.  Body  elongate;  snout  obtuse,  depressed,  without 
spines;  mouth  nearly  vertical,  the  lower  jaw  considerably  produced;  interorbital 
space  as  wide  as  eye ;  suborbital  with  spines ;  breast  with  many  small  convex  poiyg-i 
onal  plates;  keels  of  the  scales  ending  in  a  small  point.  Head  5;  depth  8.  D.  XI-7  j 
A.  15;  P.  15;  V.  I,  2;  Lat.  1.  40.    Kamtschatka;  common.     (Cur.  <f  Val,) 

(Agonus  dodekaedrua  Tiles.  M6m.  Ac.  Petersb.  iv,  pi.  13,  1811 :  PhaXangx8te»  loricatus 
Pallas,  Zoogr.  Ross.-Asiat.  iii,  114:  Aapidodophorus  dodecaedru8  Cuv.  Sd  Val.  iv,  209: 
Aganus  dodecaJedruM  Gthr.  li,  214.) 

Siphagonus  8eg€Uien8i8  (Tiles.)  Steind. 

Yellowish  brown;  fins  with  black  bands.  Form  resembling  BrachyopHa  rostratM, 
but  the  tail  shorter;  body  depressed;  eye  behind  middle  of  head;  two  spin^^s  on  tho 
suborbital,  and  some  others  about  eyes;  dorsals  contiguous;  anal  longer  than  second 
dorsal ;  no  barbels  under  the  throat ;  gill-membranes  and  barbels  at  chin  undescribed. 
D.  VII-8;  A.  12;  C.  10;  P.  14;  V.  I,  2.  L.  7  inches.  Island  of  Saghalien.  {Cuv.  f 
Val) 

(Sgngnathus  segalien$is  Tiles.  M^m.  Soc.  Imp.  Nat.  Moscou,  ii,  216:  Agonw  IcBvigatuB 
Tilesius,  M^m.  Acad.  Petersb.  iv,  436:  ^*A$pidophare  lisae"  Cuv.  &  Val.  iv,  214.) 
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the  isthmas;  ventral  fins  thoracic,  close  together,  imperfect,  1, 2  or  1, 3; 
spinous  dorsal  small,  sometimes  absent;  anal  short,  similar  to  80ft>  dor- 
sal, without  spines;  caudal  narrow,  few-rayed;  pectorals  entire,  with 
broad  base,  the  rays  mostly  simple;  pyloric  coeca  few;  air-bladder 
none.  Small  fishes,  chiefly  of  the  Arctic  Seas.  Genera  about  10;  spe- 
cies about  16.  They  feed  chiefly  on  Crustacea,  and  are  often  found  at 
considerable  depths. 

(TriglidoB,  group  CataphracU  pt.  Gtinther,  ii,  211-216.) 
a.  Spinous  dorsal  obsolete;  gill-membranes  free  from  the  isthmus.   {A$p%doph4>rMinoB,) 

ASPIDOPHOROIDES,  381. 

cui.  Spinous  dorsal  present. 
b.  Gill-membranes  free  from  the  isthmus;  lower  jaw  projecting. 
0.  Body  extremely  elongate;  snout  forming  a  tube;  chin  with  a  single  lon^ 

barbel Siphagonus,  382. 

00.  Body  fusiform,  lees  elongate ;  snout  not  forming  a  tube ;  chin  without  barbeL 

Brachyopsis,  383. 
&&.  Gill-membranes  united  to  the  isthmus,  lower  jaw  included. 
d.  Bony  plates  of  body  without  spines. 

0.  Vomerine  teeth  none;  no  occipital  pit Agoncts,  384. 

ee.  Vomerine  teeth  present ;  a  deep  pit  at  the  occiput Bothragonus,  385. 

dd.  Bony  plates  of  body  ending  in  spines. 

/.  Vomerine  teeth  present Odontopyxis,  386. 

ff.  Vomerine  teeth  none Podothecus,  387. 

881.— ASPIDOPHOROIDES  Lac^pMe. 
{Anoplagonvs  Gill.) 

(Lac^p^de,  Hist.  Nat.  Poiss.  iii,  228, 1802 :  type  Aapidophoraidea  tranquehar  Lac.  =  Cothu 
monopterygiiu  Bloch.) 

Body  very  long  and  slender,  snbterete,  octangular,  tapering  into  a 
very  long  six-sided  tail.  Head  slender,  short,  with  large  eye;  mouth 
small,  terminal;  jaws  and  vomer  with  villiform  teeth.  Dorsal  fin 
single,  without  spines,  very  small,  inserted  nearly  opposite  the  still 
smaller  anal;  other  fins  small;  bony  plates  of  body  keeled,  without 
spines;  gill-membranes  broadly  united,  free  from  the  isthmus.  {dtnzUy 
shield;  <ffopiatj  to  bear;  ec^or,  appearance.) 

a.  Nasal  spines  very  strong. 

1109.  A.  monopterygins  (Bloch)  Storer. 

Brownish,  obscurely  banded  with  darker;  pectorals^  dorsal,  and  cau- 
dal mottled  or  barred.  Head  triangular,  much  narrowed  anteriorly; 
nasal  spines  very  large,  diverging,  inserted  near  tip  of  snout;  no  other 
spines  anywhere;  eyes  very  large,  longer  than  snout;  supraocular 
ridges  very  high;  a  ridge  extending  backward  from  eye  along  tern- 
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poral  region 5  lower  jaw  slightly  included;  caudal  peduncle  very  long 
and  slender,  forming  about  two-fifths  the  length;  breast  with  flat 
plates;  dorsal  ridges  high  anteriorly,  the  median  line  of  back  from 
snout  to  dorsal  fin  concave.  Head  5§;  depth  0.  D.  5;  A.  6;  Lat.  I* 
about  50.  L.  G  inches.  Polar  regions,  southward  to  Cape  Cod;  abun- 
dant in  deep  water. 

{Coitus  monopierygius  Blocb,  Aaslandische  Fische,  ii,  15G,  taf.  178;  GUnther,  ii,  216.) 
aa.  Nasal  spines  obsolete.    (Anoplagonua  QiU.) 

1110.  A.inermis  GUntber. 

Black,  obscurely  marbled  with  grayish  and  brownish;  dorsal  grayish, 
marbled  with  black;  caudal  black,  with  a  gray  *)and;  anal  yellowish, 
with  a  black  dot  behind  each  ray.  Body  anteriorly  much  broader  than 
high.  Head  flat,  depressed,  triangular;  nasal  spines  obsolete;  lower 
jaw  projecting ;  interorbital  space  grooved,  narrower  than  the  orbit ; 
eye  less  than  snout,  5  in  head;  pectorals  shorter  than  head;  ventrals 
small;  breast  with  about  16  plates.  Head  5  in  total  length;  depth  14; 
width  9.  D.  5;  A.  5;  C.  10;  P.  10;  Y.  2;  Lat  1.  41.  Vancouver's 
Island.    {Oiinther,) 

(GUntber,  ii,  524:  Anoplagonus  inermis  Gill,  Proc.  Acad.  Nat.  Soi.  Pblla.  1661, 167.  > 

389.— SIPHAOONVS  Steindacbner. 

(Stelndacbner,  Icbtb.  Beitriige,  v,  140,  1876:  type  Syngnathus  segcUienHs  Tiles.) 

Form  of  Syn{/nathii8 ;  snout  produced  in  a  tube;  lower  jaw  pix)jecting 
beyond  upper,  with  a  long  barbel  at  the  symphysis;  gill-membranes 
free  from  the  isthmus;  both  dorsals  present;  ventrals  very  bhort; 
l)lates  of  body  slightly  keeled,  without  spine.  (Latin,  siphOy  tubej 
Agonus.) 

1111.  S.  barbatus  Steind. 

Brownish,  a  lengthwise  black  band  on  sides  of  head,  becoming  ob- 
solete behind.  Body  very  slender,  subterete;  median  line  of  head  and 
back  concave;  snout  produced  into  a  long  moderately-compi^essed 
tube,  the  single  barbel  at  the  chin  about  twice  the  length  of  eye;  teeth 
on  vomer;  snout  and  orbital  rim  without  spines;  eye  in  middle  of  head; 
suborbital  narrow,  unarmed;  preopercle  with  3  spines;  large  polygonal 
scales  on  the  breast;  pectorals  long,  reaching  dorsal;  ventrals  very 
short,  the  vent  close  behind  them.  Head  4;  depth  =  length  of  snout, 
9.  D.  Vl-7;  A.  9;  P.  12;  Lat^  1.  44.  L.  C  inches.  Coasts  of  Alaska 
and  Japan;  not  rare. 

(Steindacbuer,  Icbtb.  Beitriige,  v,  140,  1876.) 
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9188.— BRACHTOPSIS  GilL 
(ILeptaganus  Gill.) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  259:  type  Agonu9  roatratus  Tilesins.) 

Body  elongate,  fusiform,  low,  covered  with  spinous  plates.  Head  de- 
pressed, spinous;  mouth  comparatively  large,  very  oblique,  the  lower 
jaw  projecting;  jaws,  vomer,  and  palatines  with  small  teeth;  gill-mem- 
branes united,  free  from  the  isthmus;  barbels  few;  spinous  dorsal  well 
developed;  ventral  rays  1, 2.    (Ppa^oq^  short;  o^«^,  face.) 

^119.  B.  rostratns  (Tilesins)  Gill. 

Body  more  fusiform  than  in  other  species  of  this  genus,  very  robust 

in  fix)nt  of  the  middle,  tapering  to  the  slender  tail.    Head  triangular 

and  pointed,  as  seen  from  above,  the  mouth  quite  narrow;  eyes  small, 

well  forward;  head  considerably  depressed,  snout  without  spine;  a 

short  flap  at  angle  of  mouth ;  scales  not  very  rough;  gill-membranes 

free  from  the  isthmus;  ventrals  quite  short;  breast  with  a  median  row 

.of  large  raised  convex  plates;   a  row  of  similar  plates  bordering  the 

edge  of  the  gill-opening,  the  three  series  forming  a  /f\-shaped  figure, 

the  interstices  filled  with  very  small  plates.    "D.  VI 11-8;  A.  13^;  Lat 

1.  36.     L.  8  inches.    Alaska  and  Kamtschatka;  here  described  from 

specimens  lately  obtained  by  Dr.  Bean. 

{AgonusrostratusTile^,  M6in.  Acad.  Petersb.  iv,  pi.  14:  PhalangisteB  fusiformiaVtiAlvAf 
Zoogr.  Ro88.-A8iat.  iii,  116:  Agonus  roairatus  GUuther,  ii,  214.) 

11 13.  B.  verrucosus  Lockington. 

Olivaceous,  banded  with  darker ;  pectorals  whitish  at  base,  with  a 
dark  spot  above  and  below;  terminal  portion  dark;  ventrals  bright 
orange-yellow  with  a  large  black  spot  inside  of  the  first  ray,  and  two 
small  spots  near  the  tip  in  <^,  the  fin  plain  in  9.  Body  elongate,  de- 
pressed; mandible  narrow,  not  one-fourth  as  deep  as  long;  maxillary 
reaching  slightly  beyond  front  of  eye,  with  a  short  barbel  at  tip;  length 
of  barbel  J  that  of  eye;  rfdges  on  head  all  rough;  supraocular  ridges 
serrate;  occipital  and  postorbital  ridges  without  spines ;  preorbital  with 
about  six  spines;  suborbital  stay  with  two;  preopercle  with  two  spines 
near  its  angle;  opercle  without  spines;  membrane  of  mandible  with 
small  stellate  tubercles;  plates  on  body  rough,  each  with  a  keel  termi- 
nating in  a  strong  spine;  the  dorsal  plates  with  small  prickles  also; 
breast  and  base  of  pectoral  fin  with  large,  striate,  wart-like  tubercles; 
plates  of  ventral  series  tubercular  anteriorly;  upper  lateral  series  of 
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plates  reaching  bead;  pectorals  reaching  the  eleventh  plate;  ventrals 

extending  beyond  front  of  anal  in  ^  j  much  shorter  in  9 ;  the  membrane 

between  the  rays  very  broad;  anal  papilla  small.    Head  4J;  depth  8. 

D.  IX-7;  A.  11;  V.  I,  2;  P.  14 ;  C.  10;  Lat  L  35.    L.  8  inches.    Coast 

of  California;  abundant  in  deep  water. 

(Lookington,  Proc.  U.  S.  Nat.  Mus.  iii,  60,  1880  (May  6):  Agonus  (BrachyopHs)  bar^ 
Tcani  Steind.  Ichth.  Beitnige,  ix,  253,  1880  (July  15).) 

1114.  B.  xyosternus  J.  &.  G. 

Light  olive  brown,  finely  reticulated  with  darker,  pale  below;  mandi- 
ble, and  sides  of  head  below  eye  bright  silvery;  pectoral  blackish,  with 
a  large  light  blotch  at  base  below  and  a  broad  pale  tip;  caudal  entirely 
black;  dorsal  nearly  plain;  ventrals  plain;  anal  white  anteriorly,  ab- 
ruptly black  behind.  Form  of  B.  verrucostiSy  but  rather  stouter  and 
less  depressed;  breast  covered  with  minute  prickles;  plates  of  body 
with  spines  as  in  B.  verrucosttSy  but  without  smaller  prickles ;  ventral 
fins  short,  reaching,  even  in  the  male,  little  more  than  half  way  to  anal; 
the  connecting  membrane  of  the  rays  very  narrow;  maxillary  barbel 
long,  three-fourths  the  diameter  of  the  eye;  mandible  very  deep,  more 
than  one- third  as  deep  as  long;  upper  lateral  series  of  plates  obsolete 
from  front  of  first  dorsal  forward.  Head  ^]  depth  7.  D.  VI-6;  A.  8; 
V.  1, 2;  P.  17;  Lat.  1.  30.  L.  5J  inches.  About  Monterey  and  San 
Francisco;  common  about  Santa  Cruz. 

(Jordan  «fc  Gilbert,  Proc.  U.  S.  Nat.  Mua.  iii,  1.52, 1880  (July  2):  Agonys  (Brachyopsia) 
ann<B  SteindacLner,  Ichth.  Beitriige  ix,  254, 1880 (July  15).) 

1115.  B.  (?)  decag^onns  (Bloch  &  Schneider)  J.  <&  G. 

Yellowish  brown,  marbled  with  darker.    Body  elongate,  compressed; 

head  depressed ;  jaws  equal;  a  pair  of  spines  above  the  snout,  a  second 

above  the  orbits,  a  third  on  the  nape,  the  latter  the  largest;  barbels 

very  short  and  thick;  scales  with  very  prominent  spines;  six  series  of 

scales  between  the  ventral  fins  and  the  vent ;  four  between  the  vent 

and  the  anal  fin;  pectoral  fins  much  longer  than  head,  one-fourth  total 

with  caudal.    D.  Vl-7;  A.  8;  P.  14;  Lat.  1. 41.    Greenland  to  Norway. 

{Ouniher.) 

{Agonus  decagonus  Bl.  Sd  Schn.  1801,  105:  Agonua  deoaganus  Giinther,  ii,  215:  Aganu$ 
decagonua  Collet,  Norges  Fiske,  1875,  40:  Arohagonus  deoagonu$  QUI:  Aspidophorus  «pt- 
no9i88iMH$  Kroyer,  Natnrhist.  Tidaskr.  1,  250, 1844 :  Agonus  tpinosissimua  Gtlnther,  ii, 
214:  Zeptaganua  tpinoaUrimua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  167, 18G1.) 


Digitized  by  VjOOQIC 


728      CONTRIBUTIONS   TO  NORTH   AMERICAN  ICHTHYOLOGY ^IV. 

884.— AOOIVITS  Bloch  &  Sclmeider. 
(AspidophoruB  Lac^pMe:  PhalangUies  Pallas.) 
(Bloch  &,  Schneider^  Syst.  Ichth.  104, 1801:  type  Coitus  catapkraotua  L.) 

Body  low;  head  broad,  depressed,  aboat  as  broad  as  loug;  month 
smally  subinferior,  the  lower  jaw  included;  no  vomerine  teeth;  gill- 
membranes  joined  to  the  isthmus,  forming  a  narrow  fold  across  it; 
plates  on  body  without  spines;  fins  short.  One  species  known^  (a, 
without;  ^'oivo^,  joint:  t.  e.,  rigid.) 

1110«  A.  cataphractns  (L.)  Bloch  &,  Schneider.— 5«a  Poacher, 

Brownish,  sides  with  some  dark  bands;  i)ectorals  and  upper  fins 
barred.  Body  anteriorly  very  broad,  flattened  below,  tapering  ab- 
ruptly forward  to  the  triangular  snout,  and  slowly  backward  to  the 
long  and  slender  tail;  the  greatest  width  is  half  more  than  the  greatest 
height  and  5  times  the  least  height;  snout  with  four  sharp,  hooked 
spines  projecting  much  beyond  the  horizontal  M -shaped  mouth;  lower 
jaw  profusely  covered  with  thickish  barbels,  the  largest  longer  than 
eye;  suborbital  narrow,  with  three  blunt  bony  projections;  preopercle 
and  subopercle  each  with  a  stout  spine,  that  on  subopercle  the  larger 
and  hooked  backward;  bones  of  head  striate;  orbital  crests  elevated, 
roughish;  interorbital  space  broader  than  eye;  top  of  head  little  un- 
even, without  spines;  two  blunt  occipital  processes;  no  nuchal  depres- 
sion; the  space  between  dorsal  ridges  concave;  plates  on  body  rugose; 
lateral  plates  much  smaller  than  others,  the  upper  lateral  series  obsolete 
Irom  middle  of  spinous  dorsal  foi*ward,  in  which  region  the  lower  lateral 
series  is  much  enlarged;  breast  with  four  quadrate  plates  forming  a 
square.  Dorsal  small;  pectoral  about  as  long  as  head,  reaching  to 
within  four  plates  of  anal;  ventrals  short,  reaching  little  beyond  vent, 
^  in  length.  Head  about  as  broad  as  long,  4J;  depth  6.  D.  V-7;  A. 
5;  Lat.  1.  35;  cceca  5;  vertebrae  11  +  25.  Northern  Europe;  recorded, 
perhaps  erroneously,  from  Greenland. 

{Coitus  cataphrttctus  L.  Syat.  Nat.  1,  451 :  Aspidophorus  armatus  Lac^p.  iii,  222;  GUn- 
ther,  ii,  211;  Day,  Fishes  Great  Britain,  1881, 67.) 

8§ft.— BOTHRAOONUS  Gill. 
(Gill,  Bull.  U.  S.  Nafc.  Mus.  xi,  ined. :  tyjie  Hifpsagonus  swani  Steindachner.) 

Body  rather  short  and  deep,  brbad  and  depressed  anteriorly,  com- 
pressed behind;  a  deep  nuchal  pit;  mouth  subinferior,  the  lower  jaw 
included ;  head  and  neck  to  the  dorsal  fin  rhombic  in  outline,  as  seen 
fix)m  above;  jaws  and  vomer  with  teeth;  dorsals  small,  well  separated; 


Digitized  by  VjOOQIC 


108(a).   AGONID^ — PODOTHECUS.  729 

anal  similar  to  soft  dorsal;  ventral  1, 2;  plates  without  spines  or  keels; 
no  spiues  on  head.  Oill-membranes  broadly  united  to  the  isthmus. 
]!^orth  Pacific.    (^oOpo^j  a  cavity;  aj'wyo<:y  Agonus.) 

11 17.  B.  suraiii  (Steindachner)  Gill. 

Clear  yellowish ;  a  blackish  cross-bar  downwards  and  forwards  from 
base  of  first  dorsal;  another  between  the  dorsals,  and  a  third  behind 
dorsal  and  anal;  a  dusky  bar  across  interorbital  space  and  through  eye; 
fins  all  mottled  or  barred.  Nuchal  pit  broader  than  long,  the  plates  be- 
hind sending  three  processes  into  it;  top  of  head  with  two  broad  par- 
allel ridges,  the  space  between  them  transversely  concave;  preopercular 
margin  denticulated;  breast  with  large  plates,  similar  to  those  on  sides 
of  body.  Head  3^;  depth  3 J.  D.  III-5;  A.  5;  P.  12;  C.  12;  V.  I,  2; 
Lat.  1.  32.    Puget's  Sound;  one  specimen  known.    {Steindachner.) 

(Hypeagonus  swanii  Steindachner,  Ichth.  Beitrtige,  v,  144,  1876.) 

3§6.— ODONTOPYXIS  Lockington. 
(Lockington,  Proc.  IT.  S.  Nat.  Mas.  ii,  328, 1879:  type  Odontopyuds  trispinaaus  Look.) 

The  genus  differs  fh)m  Podothecus  chiefly  in  the  presence  of  vomerine 
teeth.    The  body  is  very  slender;  and  the  fins  few-rayed,    {odwvy  tooth ; 

•no^i^j  box.) 

1118.  O.  trispinosus  Lock. 

01iva<5eous,  with  six  or  seven  darker  bands;  fins  with  dark  blotches. 
A  sharp,  rather  long,  movable  spine  upon  the  tip  of  the  snout,  its  tri- 
angular base  projecting  beyond  the  jaws;  behind  this  a  pair  of  recurved, 
fixed  spines;  supraorbital  ridge  prominent,  ending  in  a  backward- 
directed  spine;  maxillary  with  two  minute  barbels;  isthmus  broad; 
eye  very  large;  forehead  strongly  convex,  longitudinally  transversely 
strongly  concave;  a  deep  nuchal  cavity  divided  by  a  longitudinal  ridge; 
preorbital  with  a  spine  directed  backward;  eye  large;  a  circlet  of  hori- 
zontal spines  at  base  of  caudal.  Head  5^  in  total  length;  depth  10  to 
12;  eye  3f  in  head.  D.  IV-6;  A.  6;  V.  I,  2;  P.  14;  C.  11;  Lat.  1.  36. 
L.  3  inches.    Pacific  Coast  from  San  Francisco  to  Santa  Barbara. 

{OdontopyxiB  irispinosus  Lockington,  Proo.  U.  8.  Nat.  Mua.  ii,  328, 1879.) 

887.— PODOTHECUS  GUL 

{Paragonu9  QriXL.) 

(GiU,  Proc,  Nat.  Sci.  Phila.  18G1,  259:  type  PodotheeuB peHstetkm  Q\W=^Agonu8  adpeit' 
aerinua  Tiles.) 
Body  elongate,  fusiform;  head  long,  compressed,  armed  above;  snout 
protruding  much  beyond  the  small,  inferior,  U-shaped  mouth;  teeth 
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verysmall,  in  villiform  bands;  none  on  vomer  or  palatines;  lower  parts 
of  head  with  barbels;  gill-membranes  united  to  the  isthmus,  not  form- 
ing a  fold  across  it.  l^lates  of  body  armed  with  spines;  spinous  dorsal 
present.  Ventral  rays  I,  2.  {nou^j  foot;  Or^xr^j  box,  from  a  supposed 
groove  for  the  reception  of  the  veutrals.) 

1119.  P.  vulsus  J.  &  6. 

Dark  brown,  with  7  to  9  darker  cross-bars,  extending  on  the  fins; 
pectorals  black,  with  whitish  edging  and  a  pale  blotch  near  base;  other 
fins  chiefly  black,  the  anal  with  whitish  edging ;  belly  white.  Body 
very  elongate,  broader  than  high.  Head  triangular,  the  profile  irregu- 
lar, the  snout  pointed.  Mouth  fl  shaped,  entirely  inferior,  the  maxil- 
lary reachiDg  front  of  pupil;  distance  from  premaxillarics  to  tip  of 
rostral  spines,  about  half  length  of  snout;  maxillary,  interopercle,  and 
branchiostegals,  with  scattered  cirri,  these  fewer  and  smaller  than  in 
P.  acipe'merinus }  none  on  lower  side  of  snout  Eye  large,  as  long  as 
snout,  3J  in  head;  the  orbital  rim  prominent  all  around.  Spines  of 
head  more  numerous  than  in  the  other  Agonidce.  Snout  with  two 
strong  spines  directed  forwards,  two  large  ones  behind  them  directed 
upwards,  then  two  smaller  ones;  orbital  ridge  elevated  and  serrated, 
with  a  preocular  and  a  supraocular  spine;  behind  the  latter,  a  ridge 
armed  with  two  spines  on  each  side,  separated  from  the  first  plates  of 
the  dorsal  series  by  a  deep  quadrangular  pit;  a  row  of  minute,  erect 
spines  on  median  line  of  back  and  top  of  head;  a  sharp,  serrated,  tem- 
poral ridge,  with  four  spines;  opercle  with  a  strong  rib  and  several 
spines;  suborbital  stay  with  an  irregular  prominent  ridge;  preopercle 
with  three  principal  spines  and  some  smaller  ones;  suborbital  narrow, 
half  width  of  eye,  extremely  uneven,  armed  with  small  spines  and 
tubercles;  more  than  70  spines  and  tubercles  on  the  head.  Plates  of 
body  all  striate,  those  above  and  on  sides  ending  each  in  a  sharp 
spine;  breast  with  about  six  polygonal  plates,  on  each  side  of  which 
are  the  plates  of  the  abdominal  series;  bases  of  caudal  and  pectorals 
with  small  spines.  Ventrals  short,  the  vent  near  the  middle  of  their 
length.  Head  4;  depth  8.  D.  IX-7;  A.  9;  Lat.  1.  40.  L.  ^  inches. 
Deep  water,  off  San  Francisco;  not  common. 

(Agonus  vulaus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  iii,  303, 1880.) 

1190.  P.  aclpenserinus  (Tiles.)  Qilh^Alligaior fish. 

Brown  with  darker  marblings  and  narrow  vertical  streaks;  fins  oliva- 
ceous, more  or  less  marbled  with  dark;  ventrals  plain,  black  in  ^ ;  a 
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dark  bar  at  base  of  pectorals;  belly  white.  Body  elongate,  tbe  tail  very 
slender,  broader  than  deep;  head  narrow,  the  cheeks  sub  vertical,  the 
snout  long  and  pointed;  mouth  fl -shaped,  wholly  inferior;  distance  from 
premaxillaries  to  tip  of  nasal  spines  less  than  half  snout;  maxillary 
and  lower  side  of  snout  with  dense  tufts  of  long  cirri  as  long  as  eye; 
a  few  on  mandible,  none  on  branchiostegal  region.  Eye  large,  shorter 
than  snout,  4  in  head;  orbital  rim  prominent  above  only;  snout  with 
two  spines  directed  forward,  then  two  larger  ones  hooked  backward,  far 
behind  which  are  two  smaller  ones  close  together,  directed  upward; 
orbital  bones  rugose,  with  a  strong  supraocular  spine  only;  behind  it  a 
shari)  occipital  ridge  on  each  side,  each  ending  in  a  single  spine;  no  pit 
at  the  occiput,  the  vertex  nearly  plane;  opercle  and  preopercle  strongly 
striate,  the  latter  with  a  ridge  and  a  blunt  spine;  suborbital  very  broad, 
nearly  as  deep  as  eye,  striate,  with  a  double  ridge  at  its  lower  margin, 
the  upper  ridge  with  two  or  three  spines;  head  with  about  18  distinct 
spines  in  all.  Plates  of  body  strongly  striate,  those  above  ending  in 
strong  spines;  breast  with  about  twelve  polygonal  plates;  slight  asper- 
ities at  base  of  pectoral;  ventrals  very  short,  not  longer  than  eye  in  9, 
about  half  longer  than  eye  in  i ;  pectorals  large,  about  reaching  anal; 
caudal  peduncle  long,  about  half  length  of  body  without  head;  dorsals 
high  in  ^ ,  the  two  fins  closely  contiguous.  Head  3g ;  depth  6.  D.  IX-7 ; 
A.  8;  Lat.  1.  37;  vert.  12  +  27.  L.  12  inches.  Puget  Sound  to  Alaska; 
common  northward. 

{Ag<mu8  aoipen»ennu9  Tilesios,  M6m.  Acad.  St.  Peterab.  iv,  422, 1813.  Agonus  aeipenseri-' 
ntwGiinther,  ii,  212:  Podothecus peristetkus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1«61, 2tJ0: 
Paragonns  adpeneerinus  Gill,  1.  c.  167:  Agonus  acipenserinua  Jordan  &  Gilbert,  Proc 
U.  S.  Nat.  Mus.  iii,  332,  1880.) 

Family  CVIII  (6).— TRIGLID^.* 

(The  Gurnards.) 

Body  elongate,  usually  more  or  less  fusiform,  covered  with  scales  or 
series  of  bony  plates.  Head  externally  bony,  usually  entirely  cuirassed 
with  rough,  bony  plates,  some  of  which  are  armed  with  spines;  eyes 
high;  mouth  terminal  or  subinferior;  premaxillaries  protractile;  max- 
illary without  supplemental  bone,  slipping  under  the  preorbital;  teeth 
very  small,  in  bands  in  the  jaws,  and  usually  on  the  vomer  and  pala- 
tines, sometimes  entirely  wanting;  gills  4,  a  large  slit  behind  the 
fourth;  pseudobranchise  present ;  gill-rakers  various;  gill-membranes 

*  Family  108  (a),  AgonidcB  is  included  under  TiigUdos^  in  the  key  to  families,  on  page 
79. 
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free,  or  variously  attached  to  the  isthmus.  Yentral  fins  thoracic,  nsu- 
ally  wide  apart,  separated  by  a  fiat  area,  I,  4  or  I,  5.  Spinous  dorsal 
present,  short;  soft  dorsal  similar  to  the  anal,  which  is  without  spines; 
caudal  narrow,  few-rayed.  Pectorals  large,  with  broad  base,  some- 
times divided  into  two  portions,  sometimes  with  the  two  or  three  lower- 
most rays  detached.  Air-bladder  present;  pyloric  cceca  usually  pres- 
ent, few  in  number.  Singular  looking  fishes,  allied  to  the  Cottid^Tj 
found  in  all  seas.    Genera  5;  species  about  40. 

(Triglidapt.  Gttnther,  ii,  191-210,  216-224.) 

a.  Pectoral  fins,  with  two  or  three  detached  appendages  below ;  yentrals  I,  5,  wide 
apart. 
h.  Body  mailed;  teeth  none;  pectoral  appendages  2.    {Peristediifiaf,) 

Peristedium,  388. 
((.  Bodyscaly;  teeth  present ;  pectoral  appendages  3.    {Triglina.) 

c.  Palatines  toothless Trigla,  389. 

oc  Palatines  with  teeth Prionotus,  SUO. 

ma.  Pectoral  fin  divided  to  the  base,  into  two  unequal  parts ;  ventrals  I,  4,  contigu- 
ous;  gill-membranes  broadly  attached  to  the  isthmus.    (Dactylopierinw.) 

CfiPUALACANTHCS,  391. 

S§8.— PERISTEDIUni  Lac^pMe. 

{Terisiedion  Lac^pMe,  Hist.  Nat.  Poiss.  iii,  308, 1802:  type  Peristedion  malarmat  Lac.= 
Trigla  cataphracia  Gmelin.) 

Body  elongate,  fusiform,  covered  with  bony  plates,  each  of  which  is 

armed  with  a  strong  spine;  head  bony;  each  preorbital  produced  into 

a  long  flat  process,  which  projects  more  or  less  beyond  the  mouth; 

mouth  small;  teeth  none;  lower  jaw  included,  provided  with  barbels; 

gill-membranes  separate,  narrowly  joined  to  the  isthmus  anteriorly; 

gill-rakers  slender.     Dorsal  fin  continuous  or  divided.     Pectoral  fin 

short,  with  the  two  lowermost  rays  detached.    Yentrals  I,  5,  separated 

by  a  broad  flat  area.    Air-bladder  simple.     Pyloric  cceca  about  10. 

Warm  seas.    Color  generally  red.    (-CjO£,  around ;  areOtov^  diminutive  of 

ffreOo^j  breast;  the  breast  being  mailed.) 

1191.  P.  miniatum  Goode. 

Bright  crimson.  Armature  of  body  essentially  as  in  P.  breviraatre;* 
spines  of  abdominal  plates  very  weak  posteriorly ;  length  of  preorbital 
process  3 J  in  distance  from  its  extremity  to  front  of  orbit;  interorbital 
space  deeply  concave;  protuberance  on  the  forehead  very  slight;  a 
pair  of  spines  on  upper  surface  of  snout  behind  base  of  preorbital 
processes;  a  larger  pair  on  preorbital  processes;  ridge  of  preopercle 
ending  in  a  depressed,  short,  sharp-pointed  spine;  about  ten  small 

•See  GUnther,  Cat.  Fish.  Brit.  Mas.  ii,  218, 1860. 
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tentacles  on  each  side  of  lower  jaw,  those  near  the  symphysis  smallest. 
Long  tentacles  at  angle  of  month  Mnged,  extending  to  bases  of  pec- 
torals. Head  2^5  depth  5.  D.  VII-18;  A.  17;  0.  16;  P.  2-10;  V.  I, 
5 ;  Lat.  .1. 28.  L.  12  inches.  Gnlf  Stream,  off  the  coast  of  Bhode  Island. 
{Ooode.) 
(Ooode,  Proo.  U.  S.  Nat.  Mus.  1880,  349.) 

3§9.— TRIGIiA  LinnaDOS. 

Gurnards. 

(Artedl;  LinnsBus,  Syst.  Naturce,  1758:  type,  Trigla  lyra  L.) 

This  genus  differs  from  Prionotus  chiefly  in  the  absence  of  palatine 
teeth.  The  scales  are  smaller  and  the  pectoral  fins  less  developed;  a 
series  of  bony,  spinous  plates  extend  along  the  base  of  the  dorsal  fins, 
a  pair  of  them  to  each  ray,  the  fin  thus  running  in  a  shallow  groove; 
caudal  fin  usually  emarginate.  Lateral  line  usually  forking  at  base  of 
caudal,  the  branches  running  to  tip  of  fin.  The  numerous  species 
abound  on  the  coasts  of  Europe,  Africa  and  India,  {rpiyka^  classical 
name  of  Mullus  barbattis;  transferred  to  this  group  for  no  evident 
reason.) 

1 1 99*  T«  enculus  hinn.—Bed  Gurnard. 

Bosered;  profile  of  snout  rather  steep,  slightly  concave;  preorbital 
with  short  denticulations ;  maxillary  nearly  reaching  front  of  orbit; 
lateral  line  with  a  series  of  unarmed  plates,  which  are  deeper  than 
long;  first  dorsal  spine  tuberculated;  second  longest,  §  length  of  head; 
pectoral  reaching  past  front  of  anal.  Head  3 J;  depth  5.  D.  IX-18; 
A.  17;  Lat.  1.  75.  Common  in  Europe;  said  by  Cuvier  to  have  been 
once  brought  from  New  York  by  Milbert. 

(Linn.  Syst.  Nat.:  Trigla pini  GUnther,  ii,  191);  Day,  Fish;  Qt.  Brit.  1880,  68.) 

890.— PRIONOTUS  Lac^pMe. 
Sea  Robins. 
(Lac^pMe,  Hist.  Nat.  Poiss.  iii,  337, 1802:  type  Trigla  erolan$  L.) 

Body  subfusiform ;  profile  of  head  descending  to  the  broad  depressed 
snout,  which  is  much  longer  than  the  small  eye;  eyes  close  together, high 
up;  surface  of  head  entirely  bony,  the  bones  rough  with  ridges  and 
granulations;  scales  on  head  few  or  none;  preopercle  with  one  or  two 
sharp  spines  at  its  angle;  opercle  with  a  sharp  spine;  nape  with  two 
strong  spines;  a  spine  on  shoulder  girdle.  Mouth  rather  broad;  bands 
of  small,  almost  granular,  teeth  on  jaws,  vomer  and  palatines;  gill- 
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membranes  nearly  separate,  free  from  isthrons;  gill-rakers  rather  lon^. 
Body  covered  with  small,  rough  scales,  which  are  not  keeled;  lateral 
line  contiiiuons;  scales  of  breast  very  small.  Dorsal  fins  distinct,  the 
first  of  8  to  10  rather  stout  spines;  anal  fin  similar  to  soft  dorsal; 
pectoral  fin  with  the  three  lower  anterior  rays  thickened,  entirely  free 
from  each  other  and  from  the  fin;  ventrals  I,  5,  wide  apart,  with  a  flat 
space  between  tliem,  the  inner  rays  longest.  Pyloric  coBca  in  moderate 
number;  air-bladder  generally  with  lateral  muscles,  and  divided  into 
two  lateral  parts;  vertebrse  10  or  11  +  15.  Species  about  10,  repre- 
senting in  America  the  old  world  genus  Trigla,  (r/»taiv,  saw;  va»-oc, 
back;  three  free,  saw-like  sjnnes  being  said  to  intervene  between  tbe 
two  dorsals.) 

a.  Mouth  small,  mandible  not  reaching  vertical  from  iVont  of  orbit;  preopercular 
spine  without  conspicuous  basal  cusp;  blotches  on  spinous  dorsal  well  de- 
fined, ocellated;  a  transverse  groove  connecting  the  upper  iwsterior  angles  of 
orbit.    (  Omichthi/8*  Sw. ) 
h.  Body  very  slender;  sides  with  numerous  round  brownish  spots. 

11 '23.  P.  pnnctatus  (Bloch)  Cuv.  <&  Val. 

Dark  olive  brown,  back  and  sides  covered  with  numerous  round 
bronze  spots,  larger  than  the  pupil;  spinous  dorsal  dusky,  with  lighter 
streaks  and  two  black  ocellated  spots;  second  dorsal  and  upper  half  of 
caudal  spotted;  anal  blackish,  with  a  pinkish  border;  pectorals  black- 
ish, tbe  free  rays  barred  with  light  and  dark;  ventrals  pale;  branch i- 
ostcgal  membrane  pinkish.    Pectorals  short,  reaching  only  to  middle  of 
soft  dorsal,  2J  in  length  to  base  of  caudal;  first  dorsal  high.     Body- 
much  slenderer  than  in  any  of  the  other  species.     Baud  of  palatine 
teeth  very  slender,  shorter  than  eye;   maxillary  one-thiixl   length  of 
head;  preorbital  without  spines;  opercle  scaleless ;  gill  rakers  shortish ; 
about  10  below  angle.     Head  3J;  depth  G.     D.  X-13;  A.  12;  Lat.  1. 
about  75.     West  Indies,  north  to  North  Carolina;  not  n\re  southward. 
Here  described  from  specimens  from  North  Carolina,  perhaps  belonp^ng 
to  a  species  distinct  from  the  true  punctaius^  which  is  described  as  less 
slender. 

{^Trigla  punctata  Bloch,  Ausl.  Fisch.  taf.  352;  ?Cuv.  &  Val.  ivj  93;  ?Giinther,  ii, 
193;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1878,  373.) 

hb.  Body  rather  robust ;  sides  of  body  without  conspicuous  spots. 

1134.  P.  palmlpes  (Mitch.)  Storer. 

Brownish  above,  clouded  with  darker;  throat  and  brancliiostegals 

dark;  a  distinct  black  blotch  above  on  membrane  between  fourth  and 

"Swaiusou,  Class.  Fish,  etc.,  1839,  262:  typo  Trigla  punctata  Bloch.    {opvi^^  bird; 
ixOvi,  fish.) 
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fifth  dorsal  spines,  this  ocellated  below;  2  longitudinal  light  streaks 
below  dorsal  blotch;  second  dorsal  with  oblique  whitish  streaks.  Head 
comparatively  Smooth  above.  Preopercular  spine  strong;  opercle  scale- 
less;  band  of  palatine  teeth  short  and  broad,  shorter  than  eye.  Pec- 
torals short,  not  reaching  middle  of  second  dorsal,  2J  in  lengthy  pec- 
toral appendages  strong,  more  or  less  dilated  at  their  tips;  ventrals 
long,  reaching  anal;  gillrakers  rather  short,  about  10  below  angle; 
maxillary  3 J  in  head.  Head  3;  depth  5.  D.  X-13;  A.  12;  Lat.  1.  58. 
Atlantic  coast  of  the  United  States;  common  northward. 

{11  TrigJa  Carolina  Linnceus,  Mantissa,  ii,  528:  Tngla  palmipes  Mitchlll,  Trans.  Lit. 
&  Phil.  Soc.  N.  y.  i,  431,  1815:  PHonotus  pilatns  Storer,  Proc.  Bost.  Soc.  Nat.  Hist,  ii, 
77:  Prionotus  palmiped  and  P,  pilatus  Storer,  Fish.  Mass.  18:  PrionotuBcarolinueC&V, 
iv,  90:  Prionotu8  caroUnu%  GUnther,  ii,  192.) 

aa.  Mouth  large,  mandible  reaching  at  least  the  vertical  from  front  of  orbit;  no  dis- 
tinct transverse  groove  between  and  behind  the  eyes;  preopercular  spine 
with  a  smaller  one  at  base;  dorsal  blotch  diJOfuse,  not  ocellated.    (Prionotm,) 

1135.  P.  tribulus  Cuv.  &  Val. 

Dark  brown  above,  with  darker  blotches  and  numerous  small,  pale 

spot«;   belly  pale;   a  black  blotch  at  base  of  mandible;  membrane  of 

spinous  dorsal,  between  the  third  and  sixth  spines,  with  a  bla<;k  blotch 

above;  second  dorsal  with  brownish  spots,  forming  oblique  bars,  and 

with  2  dark  blotches  at  base,  the  posterior  blotch  continued  obliquely 

downwards  and  forwards   to  below  the  lateral    line;   pectoral  olive 

brown,  with  dark  cross-bars,  which  are  more  distinct  towards  the  tip 

of  the  fin;  its  upper  edge  white;  pectoral  appendages  with  dark  si)ots; 

basal  half  of  caudal  paler.     Pectorals  rather  short,  not  reaching  end 

of  dorsal,  2  in  length  to  base  of  caudal;  pectoral  appendages  thick, 

tapering.     Body  robust.     Head  shorter  and  broader,  snout  shorter, 

and  bones  more  strongly  striate  than  in  P.  evolans;  interorbital  space 

deeply  concave;  occipital   and  supraorbital   spines  very  strong  and 

much  comi)ressed;  band  of  palatine  teeth  as  long  as  eye;  gill-rakers 

shortish,  9  below  angle;  membrp^nous  edge  of  opercle  scaly.     Head  2 J 

in  length;  depth  4.    D.  X-12;  A.  11;  Lat.  1.  about  50.    South  Atlantic 

coast  of  the  United  States;  abundant. 

(Cuv.  &  Val.  iv,  98, 18-^9;  GUnther,  ii,  195;  Jordan  sfc  Gilbert,  Proc.  U.  S.  Nat.  Mus. 
1878,  374.) 

1196.  P.  evolans  (Linn.)  Gill. 

Similar  to  var.  lineattiSy  but  spotted  also  with  white;  the  pectorals 
plain  black,  with  pale  edgings  above,  longer  than  in  var.  lineatusy 
reaching  usually  past  the  end  of  the  second  dorsal  and  anal,  l^lf  in 
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length  to  base  of  caadal.    Body  and  head  stouter,  the  plates  rougher; 
seales  somewhat  larger,  in  about  55  series.    Atlantic  coast;  common 
southward, 
(f  Trigla  evolatu  L.  Sjst.  Nat. ;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1878,  :^4.) 

Subsp.  lineatos  (Mitch.)  J.  &  G. 

Olive  brown  above,  mottled  and  spotted  with  blackish;  whitish  be- 
low; a  narrow  dark  streak  along  the  lateral  line,  with  a  broader  one 
below  it,  which  terminates  behind  in  a  series  of  spots  and  blotches; 
lower  jaw  and  branchiostegal  membranes  sometimes  bright  orange-yel- 
low; pectorals  blackish,  edged  with  olivaceous  and  orange,  with  numer- 
ous transverse  dark  lines;  membrane  of  spinous  dorsal  with  a  black 
blotch  between  third  and  sixth  spines;  soft  dorsal  plain  or  with  2  black 
blotches  at  base;  ventrals  and  anal  orange;  pectoral  appendages  slen- 
der, dusky.  Gill-rakers  rather  long  and  slender,  15  below  angle;  band 
of  palatine  teeth  wide,  shorter  than  eye;  spines  on  head  moderate  in 
size,  compressed,  the  one  at  upper  posterior  angle  of  orbit  little  devel- 
oped; membranous  edge  of  opercle  scaly;  ventral  reaching  to  front  of 
anal;  pectoral  reaching  to  past  middle  of  soft  dorsal  and  anal,  from  IJ 
to  2 J  in  length.  Head  2|  in  length;  depth  4^.  Eye  2 J  in  snout.  D. 
X-12;  A.  11;  Lat.  1.  about  60.  Gape  God  to  Gape  Hatteras;  common 
northward.  Perhaps  a  distinct  species,  but  seeming  to  vary  into  the 
preceding. 

(THgla  lineata  Mitchill,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  430, 1815:  Prionotiu  UneaiuB 
Storer,  Hist.  Fish.  Mass.:  Prianoiiu  Hneatus  GUnther,  it,  192:  Prianotus  atrigatus  Cuv. 
&  Val.  iv,  86.) 

1197.  P.  stephanophrys  Lockington. 

Pale  olivaceous,  abruptly  white  at  level  of  pectorals;  back  and  sides 
with  a  few  scattered  dark  spots;  branchiostegals  mostly  saflfron-yellow; 
spinous  dorsal  dusky,  with  a  diffuse  dark  blotch  between  fourth  and 
fifth  spines,  near  edge  of  membrane;  second  dorsal  spotted;  caudal 
with  dark  blotches;  pectorals  dark,  with  large  round  black  spots. 
Body  rather  stout;  head  large,  compressed,  broad,  and  very  nearly 
plane  above;  the  interorbital  region  not  concave;  no  transverse  fur- 
row behind  orbits;  orbital  rim  with  a  slightly  raised,  serrated  crest; 
snout  very  short,  two-fifths  length  of  head;  mouth  large,  the  broad 
maxillary  reaching  beyond  front  of  orbit;  bands  of  palatine  teeth  very 
narrow;  gill-rakers  long  and  slender;  head  less  rough  than  usual,  the 
bones  little  striate;  occipital  processes  not  reaching  first  dorsal  spine; 
preorbital  little  projecting;  preopercle  with  a  strong  smooth  spine, 
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reaching  slightly  beyond  membrane  of  opercle;  opercle  ending  in  two 
points,  the  lower  a  long  spine,  the  membrane  connecting  the  two  scaly ; 
scales  thin,  ciliate,  not  closely  imbricate;  first  dorsal  spine  granulate 
in  front;  pectorals  rea<;hing  beyond  middle  of  anal,  about  to  base  of 
ninth  ray ;  free  rays  very  slender,  the  uppermost  more  than  half  length 
of  fin;  ventrals  not  reaching  vent;  caudal  slightly  emarginate.  Head 
2§;  depth  4;  eye  IJ  in  snout  D.  X-12;  A.  11;  P.  13-III;  Lat.  1.  55. 
Deep  water  off  San  Francisco;  one  specimen  known. 

(Lockington,  Proc.  U.  S.  Nat.  Mus.  1830,  529. ) 

391.— CEPHAIiACANTHUS  Lac^pMe. 
Flying  Oumards. 
{Dacty1opteru8  Lac^pMe,  iii,  325.) 
(Lac^p^do,  Hist.  Nat.  Poiss.  iii.  323,  1802:  typo  Gastcroaieua  spinarella  Linn.) 

Body  elongate,  subquadrangular,  tapering  behind;  head  ver^  blunt, 
quadrangular,  its  surface  almost  entirely  bony;  nasals,  preorbitals, 
suborbitals,  and  bones  of  top  of  head  united  into  a  shield;  nuchal  part 
of  shield  on  each  side  produced  backward  in  a  bony  ridge,  ending  in  a 
a  strong  spine,  which  reaches  past  front  of  dorsal;  interocular  space 
deeply  concave;  preorbitals  forming  a  projecting  roof  above  the  jaws; 
preopercle  produced  in  a  very  long  rough  spine;  cheeks  and  opercles 
with  small  scales;  opercle  smaller  than  eye;  gill-openings  narrow,  ver- 
tical, separated  by  a  very  broad,  scaly  isthmus;  pseudobranchise  large; 
gill-rakers  minute;  mouth  small,  lower  jaw  included;  jaws  with  granu- 
lar teeth;  no  teeth  on  vomer  or  palatines;  scales  bony,  strongly  keeled; 
2  serrated,  knife-like  appendages  at  base  of  tail;  first  dorsal  of  4  or 
5  rather  high  flexible  spines,  the  first  one  or  two  spines  nearly  free 
from  the  others;  an  immovable  spine  between  the  dorsals;  anal  and 
second  dorsal  short,  of  slender  rays;  caudal  small,  lunate;  pectoral 
fins  divided  to  the  base  into  two  parts,  the  anterior  portion  (corre- 
sponding to  the  free  rays  in  Prionotus)  about  as  long  as  the  head,  of 
about  6  rays,  closely  connected;  the  posterior  and  larger  portion  more 
than  twice  length  of  head,  reaching  nearly  to  caudal  in  the  adult 
{^^Dactyloptcrus^^  Lac);  much  shorter  in  the  young  (''Cephalacanth^is^ 
Lac);  these  rays  very  slender,  simple,  wide  apart  at  tip;  ventrals  I, 
4,  long,  pointed,  their  bases  close  together,  the  inner  rays  shortest; 
air-bladder  with  two  lateral  parts,  ea<5h  with  a  large  muscle;  pyloric 
cceca  numerous;  vertebrae  9  +  13.  Warm  seas;  the  adiilt  able  to  move 
Bull.  Nat.  Mus.  No.  IG 47 
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in  the  air,  like  the  true  flying-fish,  but  for  shorter  distances,     (^^aiij, 

head;  axavOa^  spine.) 

a.  Occiput  without  filament. 

il9§.  C.8pinarella(L.)  Lac.— F/^nf7-ro&ii»;  BaUfish;  Volador, 

Greenish  olive  and  brown  above,  of  varying  shades;  below  pale, 
marked  irregularly  with  dusky  and  bright  brick-red,  varying  to  salmon- 
yellow;  i)ectoral  fins  mottled  with  bright  Hue  streaks  near  the  base, 
and  blue  spots  and  bars  toward  the  tip;  their  under  sides  glaucous- 
blue,  edged  with  darker;  caudal  fin  with  about  three  brownish-red. bars; 
coloration  extremely  variable.  First  two  dorsal  spines  free,  slightly  con- 
nected by  membrane  at  base;  preopercular  spine  reaching  beyond  base 
of  pectorals,  not  to  end  of  occipital  spine;  pectorals  reaching  nearly  to 
base  of  caudal.  Head  4^;  depth  5 J.  D.  II-IV,  8;  A.  6;  P.  28,  6.  L. 
12  inches.    Atlantic  Ocean,  on  both  coasts;  abundant  southward. 

(Gcutterosteus  spinarella  L.  Syst.  Nat.  i,  492  (young):  Triffla  rolitans  Linn.  Syst.  Nat. 
i,  498  (adult):  Trigla  volitans  Gmeliu,  Syst.  Nat.  1788,  1346:  Dactylopterus  roUtanf 
GUnther,  ii,  221:  Dactylopterua  volitans  LUtken  Spolia  Atlautica,  1880,  417;  Gttuther, 
ii,  224.) 

Family  CIX.— LIPARIDID^. 

{The  Sea  Snails.) 

Body  more  or  less  elongate,  subcylindrical  anteriorly,  compresse^l 
behind,  covered  with  smooth  skin,  which  is  usually  very  lax.  Head 
broad,  obtuse,  the  snout  short;  suborbital  bone  styliform  behind,  joined 
to  the  preopercle,  as  in  the  Gottidce;  jaws  with  bands  of  small  teetb, 
"Which  are  usually  tricuspid;  no  teeth  on  vomer  or  palatines;  premaxil- 
laries  protractile,  little  movable;  opercular  bones  unarmed;  inter- 
opercle  slender,  ray-like,  overlying  the  branchiostegals ;  gill-openings 
small,  the  mepibranes  joined  to  the  broad  isthmus,  and  to  the  humeral 
arch  below-  Gills  3J;  no  slit  behind  the  last;  pseudobranchiae  rudi- 
mentary or  wanting;  pyloric  coeca  numerous;  no  air-bladder;  dorsal 
fin  rather  long,  the  spines  feeble  and  flexible,  low,  similar  to  the  soft 
rays;  anal  long,  similar  to  the  soft  dorsal;  ventral  fins  I,  5,  the  two 
completely  united,  and  forming  the  bony  center  of  an  oval  sucking- 
disk;  ventrala  sometimes  entirely  wantiug;  pectoral  fins  very  broad, 
the  base  procurrent;  the  outline  usually  emarginate,  some  of  the  lower 
rays  being  produced;  tail  diphy cereal;  caudal  fin  short,  convex;  ver- 
tebrae 12  +  30.  Genera  3;  species  about  20.  Small  fishes,  nearly  all  of 
the  northern  seas. 

{Discoboli;  group  Liparidina  GUnther,  iii,  158-165.) 
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a.  Ventral  dUk  entirely  wantiug.     (Amitrince,) 

b.  Lower  jaw  inclndcd ;  skin  thin,  lax As«tra,  392. 

aa.  Ventral  disk  present.     {Liparina;,) 

c.  Ventral  disk  very  small,  under  the  head,  the  vent  close  behind  it;  lower  jaw 

projecting;  skin  lax,  thin : Careproctus,  39:i. 

cc.  Ventral  disk  well  developed ;  vent  well  behind  head Liparis,  394. 

899.— AMITRA  Goode. 

(Goode,  Proc.  U.  S.  Nat.  Mus.  1830,  478:  type  Amitra  liparlna  Goode.) 

Body  elongate,  attenuate  backward,  covered  with  lax,  smooth,  slimy 
skin,  which  is  separated  from  the  body  and  fins  by  a  filmy  mucous  inter- 
tissue.  Bead  small,  thick,  convex  between  eyes;  snout  convex,  pro- 
truding; mouth  small,  horizontal,  the  lower  jaw  included;  teeth  small; 
eyes  lateral;  gill-openings  restricted  to  small  slits  above  the  base  of  the 
pectorals,  covered  by  the  ver>'  small  opercle;  no  barbels;  dorsal  and 
anal  fins  many-rayed;  dorsal  continuous,  almost  concealed  by  the  skin; 
the  spines  scarcely  diflFerent  from  the  soft  rays;  anal  similar  to  dorsal; 
both  connected  with  the  caudal,  which  is  pointed;  no  trace  of  ventral 
fins  or  sucking  disk;  i)ectoral  fin  very  broad,  procurrent,  its  lower  rays 
inserted  nearly  under  the  eye,  the  fin  emarginate;  vent  well  behind 
head.  One  species  known;  its  position  intermediate  between  the  Cot- 
tidce  (Cottunculus,  Psychrolutes)  and  Lipari4id<e,  two  groups  much  more 
intimately  related  than  most  writers  have  conceded.*  (a,  without; 
fxtrpa^  stomacher.) 

1129.  A.liparina  Goode'. 

Yellowish  white,  dusky  toward  the  tail  and  front  of  head;  perito- 
neum black.  Body  posteriorly  compressed,  the  tail  very  thin;  eyes 
half  width  of  interorbital  space,  5  in  head;  upper  lip  with  pores.    Dor- 

*  I  should  pnt  the  family  of  Gohiesocidw  far  away,  at  least  a  suborder  off,  from  the 
Cyclopteridas  and  LiparididWj  which  are  far  more  closely  united  to  the  true  Cotiidiv, 
represented  by  Cottus  and  Hemiiripterua,  than  to  either  the  Gobiesodda  proper  or  to  the 
Gobies  and  Bleonies.  In  fact,  Liparia  has  as  close  affinities,  as  shown  by  its  skeleton, 
with  Cottus  and  Hemitripterua  as  with  Cyclopterm;  -and  we  have  in  the  three  groups, 
represented  by  CottuSy  lAparis,  and  Cyclopterus,  well-marked  families  of  the  same  sub- 
order. The  only  character  by  which  the  Ct/clopteridce  and  Liparidida  are  closely  unitc^l 
con>iHf8  in  the  peculiar  formation  of  the  ventral  disk  by  the  union  of  the  ventral  fins; 
but  as  this  stracture  is  simply  brought  about  by  the  modification  of  the  rays  in  a 
manner  common  to  the  several  genera,  and  not  by  any  marked  anatomical  difference  in 
the  structure  of  the  same  fins  in  Cottus,  I  can  only  look  upon  it  ns  a  generic  character 
common  to  the  known  representatives  of  both  families  of  Cf/chpteridw  and  Lipaiididcr  : 
and  the  discovery  of  a  representative  of  either  family  with  ventral  tins  of  the  onlinnry 
form  would  not  necessitate  the  establishment  of  a  family  for  its  reception,  as  in  lh:it 
cnt^  we  should  simply  consider  the  structure  as  of  generic  value.  (Putnam,  Proe, 
Am.  Ass.  Adv.  Sci.  1873,  337.) 
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sal  beginning  over  pectoral  ;^  anal  under  ninth  dorsal  ray.  Head  C§; 
depth  5  J.  D.  V,  G2;  A.  54;  C.  6;  P.  23.  L.  5  inches.  Deep  water  off 
the  coast  of  Rhode  Island^  lately  dredged  by  the  U.  S.  Fish  Com- 
mission. 

(Goode,  Proc.  U.  S.  Nat.  Mu8.  1880,  478.) 

393.— CAREPROCTUS  Kroyer. 
(Kroyer,  Naturli.  Tidsskr.  i,  257,  18B2;  type  Liparis  reinhardi  Kroyer.) 

Body  elongate,  semi-transparent,  covered  with  thin  lax  skin ;  month 
oblique,  the  lower  jaw  projecting;  teeth  simple,  hooked;  ventral  disk 
small,  situated  far  forwards,  under  front  of  eye;  vent  a  little  behind  it, 
far  in  front  of  anal  fin.    (xapa^  head;  izpwxru^^  vent.) 

1130.  C.  ffelatinoSDS  (Pallas)  Kroyer. 

Rose-colored;  vertical  fins  violet;  gill-cavity  black.  Ventral  disk  very 
small,  supported  by  a  bilamellate  cartilage  descending  from  the  throat; 
vertical  fins  continuous.  Body  oblong,  compressed,  semi-transparent, 
soft,  and  gelatinous;  head  thick,  flat  above;  cleft  of  mouth  nearly  ver- 
tical, as  in  Uranoscopus;  a  series  of  pores  Jilong  upper  lip;  jaws,  palate, 
and  pharynx  rough  with  teeth;  skeleton  very  weak.  D.  more  than  50; 
A.  about  45;  C.  6;  P.  30;  coeca  48;  vertebrae  64.  {Ounther.)  Alaska 
and  Kamtschatka;  Greenland. 

(Cyclopterus  gelatinosus  Pallas,  Spicilegia,  vii,  19,  1769;  Liparia  gelatinosus  GWnthet, 
iii,  163  f  tLiparis  gelatinoavs  Rfiuh.  Oversigt,  &c.  1844,  Ixxvii:  fLiparU  reinhardi 
Kroyer,  Naturh.  Tidsskr.  i,  252:  f  Careproctm  reinhardi  Kroyer,  1.  c,  257,  the  Green- 
laud  form,  thought  by  Dr.  Kroyer  to  be  difterent  from*C  gelatino^tts,) 

391.— IjIPARIS  LioDSBUs. 
Sea-Snails. 
(Artedi;  Liunseus,  Syst.  Nat.:  type  Cgclopterus  liparis  L.) 

Body  rather  elongate,  covered  with  smooth  skin,  which  is  nsuallj 
freely  movable;  head  short,  flattened  above;  mouth  horizontal^  the 
lower  jaw  included;  teeth  in  several  series,  usually  tricuspid;  maxil- 
lary covered  by  skin  of  preorbital  region;  ventral  disk  well  developed, 
on  the  breast,  its  front  below  or  behind  the  middle  of  the  head  ;  vent 
well  behind  the  head,  about  midway  between  sucking-disk  and  anal  fin. 
Dorsal  fin  continuous  or  divided,  its  spines  hardly  differentiated ;  dorsal 
fin  free  from  caudal  or  not;  pectoral  emarginate,  some  of  the  lower  rays 
produced;  vertical  fins  enveloped  in  skin.  Northern  seas  (one  species 
known  from  Chili).    (Ar-a/)^^,  sleek-skinned,  shining.) 


tt.  Dorsal  fin  continuous.     {Liparis,) 

b.  Dorsal  fin  connected  with  the  caud.il. 
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llSl.  L.  major  (Walb.)  GiU. 

Dorsal  and  anal  slightly  connected  with  base  of  caudal ;  anterior 
nostrils  tubular;  posterior  simple.  D.  45;  A.  38;  P.  42;  C.  10.  Size 
very  large.    L.  10  inches.    Grreenland.    {QUI.) 

(Cyclopt&rus  liparis  var.  majors  Walb.  Artedi  Pise.  489,  1792:  Liparis  tunicata  Kroyer, 
Naturh.  Tidiaskr.  i,  236,  1862:  Actinoohir  major  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1«64, 
193.) 

1139.  li.  pulchella  Ayres. 

Grayish,  usually  with  wavy  purplish  stripes,  sometimes  marbled  and 
spotted  with  purplish ;  pectorals  spotted  or  banded  with  grayish  purple ; 
lateral  line  with  round  whitish  spots.  Snout  broad  and  blunt,  project- 
ing beyond  mouth;  maxillary  reaching  nearly  to  front  of  eye;  teeth 
short,  close-set,  a  broad  band  in  each  jaw,  that  of  upper  jaw  broadest. 
Body  compressed  behind,  thick  in  front;  head  almost  globular;  ante- 
nor  nostrils  tubular;  skin  very  thin  and  lax.  Dorsal  tin  high,  undi- 
vided, continuous  with  anal  and  caudal  around  the  tail;  tail  tapering 
to  a  point,  appearing  isocercal,  but  the  vertebrae  essentially  as  in  other 
species;  pectorals  very  broad,  the  base  of  lowermost  rays  under  eye; 
ventral  disk  small,  oval,  2J  in  head;  pseudobranehiae  well  developed. 
Head  5;  depth  5.  D.  48;  A.  39;  C.  12;  P.  36.  L.  10  inches.  Pacific 
Coast,  from  Monterey  to  Puget  Sound ;  not  rare. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  1855, 23;  GUnther,  iii,  164;  Steindachner,  Ichth. 
Beitrage,  iii,  53,  1875.) 

1133.  I.,  gribba  Bean. 

Head  and  body  very  pale  brown  or  gray,  paler  below;  head  and 
anterior  parts  often  with  concentric  brown  rings;  sides  plain  or  marked 
with  brown  stripes  and  rings;  tail  sometimes  witli  dark  blotches;  ver- 
tical fins  usually  with  dark  bands.  Body  abruptly  contracted  near  the 
vent,  covered  with  lax  skin;  interorbital  space  shallow-concave,  the 
vertex  and  nape  somewhat  elevated;  snout  depressed;  head  a«  wide  as 
long,  longer  than  deep;  nostrils  tubular,  the  tubes  of  anterior  nostrils 
longest;  eye  small,  4  in  head;  ventral  disk  nearly  circular,  8  in  length; 
vertical  lius  confluent;  dorsal  continuous;  longest  dorsal  ray  half  as 
long  as  head;  pectorals  reaching  front  of  anal;  caudal  G  in  body. 
Head  ^ ;  depth  3^.  D.  42 ;  A.  36 ;  P.  35 ;  C.  12.  Bering's  Sea, 
Alaska  and  Siberia.  '^  Distinguished  from  L.  fabricii  by  its  smaller 
eye  and  its  <lepressed  snout,''  and  from  "X.  tunicata^^  by  the  larger 
eye  and  fewer  rays  in  dorsal,  anal,  and  pectorals.    (Bean,) 

(Bean,  Proc.  U.  S.  Nat.  Mns.  iv,  148,  1881.) 
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1134.  li.  arctica  Gill. 

Uniform  dark  rustj'-brown  or  chestnut.  Snout  rather  high  ami 
decurved;  interorbital  space  3  in  head;  forehead  depressed;  anterior 
nostrils, simple,  posterior  tubular.  Vertical  fins  confluent;  caudal  con- 
vex, 7  in  total  length;  pectoral  5J;  ventral  disk  10.  Head  4  in  total, 
itsi«ridth  6i;  depth  2f.  D.  42;  A.  34;  C.  11;  P.  So.  Port  Foulke, 
Greenland.    (Gill.) 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  191.) 

1135.  Ej.  tunicata  Reinh. 

Yellowish,  mottled  with  brownish.  Eye  nearly  3  in  snout  or  inter- 
orbital space;  posterior  nostril  not  tubular;  psendobranchiae  retiaced 
to  two  lamellae;  vertical  fins  continuous;  anal  be«^inning  below  tenth 
dorsal  ray;  ventral  disk  longer  than  broad,  half  leng^th  of  head;  skin 
thin,  loose.  D.  42;  A.  34;  0. 12;  P.  34.  Coasts  of  Greenland.  (Gun- 
ther.) 

(Liparis  tunicata  Reinhardt,  Overs.  Kong.  Danske  Vidensk.  Selsk.  vi,  cxi,  1836,  "D. 
.39;  A.  33;  P.  30;  C.  14":  lAparU  fabri<ni  Kroyor,  Natarh.  Tidsskr.  ii,  274,  1H47:  Liparit 
fabricii  GUnther,  iii,  161:  Liparin  fabricii  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  19-^.) 

1136.  If  lineata  (Lepechin)  Kruyer. 

Yellowish,  striped  with  dark  brown  or  purplish;  the  color  very  vari- 
able. Body  thick,  covered  with  thin,  loose,  slippery  skin ;  head  obtuse, 
the  nape  swollen;  snout  broad,  not  depressed;  lips  thickish;  posterior 
nostril  tubular;  eye  7  in  head;  gill-openings  reduced  to  a  vertical  sHt 
extending  to  upper  part  of  root  of  pectoral;  pseudobranchia3  obsolete; 
tail  truncate  at  base  of  caudal.  Dorsal  and  anal  fins  nuked  with  the 
caudal;  ventral  disk  rather  h)nger  than  broad,  half  length  of  head,  its 
margin  with  about  13  papillae.  Head  4;  depth  3^.  D.  33;  A.  2S;  P. 
34;  C.  13.  L.  5  inches.  Northern  Europe  and  America,  south  to  Cape 
Cod. 

(Cyclopterus  liparis  L.  Syst.  Nat.  i,414:  Cyclopterus  lineatus  Lepechin,  Nov.  Comm. 
Petropol.  xviii,  522 :  Liparis  vulgaris  GUnther,  ii,  159;  Liitkeu,  Naturh.  Foren.  Vidensk. 
Meddels.  1860  and  1861,  243;  Collett,  Norges  Fiske,  1875,  65.) 

1 137.  li.  ranula  Goode  &  Bean. 

Color  uniform  whitish,  translucent  in  life.  Body  thick,  subcylin- 
drical  anteriorly,  rapidly  tapering  to  the  tail;  skin  thick,  lax;  snout 
broad,  with  prominent  vertical  profile,  its  length  4  in. head;  maxillary 
3  in  head,  not  reaching  front  of  orbit;  ventral  disk  nearly  round,  its 
length  half  its  distance  from  snout.     Head  4;  deptb  4.     Pectoral  5. 
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D.  about  48;  A,  about  48j  P.  27;  V.  U  (papUlie).     {Ooode  &  Bean.) 
Halifax. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  46.) 
bb.  Dorsal  separated  from  caudal  by  a  notcli. 

1138.  Ij,  montaffui  (Donov.)  Cav. 

Yellowisb,  the  vertical  fins  brighter,  with  darker  margins.  Trunk 
thick;  head  broad;  skin  thin,  loose;  head  fiat  above  the  nape,  slightly 
prominent;  snout  very  broad;  maxillary  not  reaching  eye;  posterior 
nostrils  simple;  eye  9  in  head,  half  length  of  snout  or  interorbital 
space;  pseudobranchiae  none;  posterior  nostril  not  tubular;  pectorals 
notched;  dorsal  continuous,  not  joined  to  the  caudal;  anal  not  con- 
nected with  caudal;  ventral  disk  circular,  not  quite  half  as  long  as 
head.  Head  4  in  total  length;  depth  5.  D.  28;  A.  24;  C.  14;  P.  30; 
vert.  10  +  25.  (GUnther.)  Massachusetts  to  Greenland  and  Northern 
Europe;  not  rare. 

(Cyclopterua  montagui  Donovan,  British  Fishes,  iii,  pi.  68;  Gilnther,  iii,  161:  Collett, 
Norges  Fiske,  1875,  67.) 

1139.  I.,  calliodon  (Pallas)  Gthr. 

Olivaceous,  punctate  with  black  dots,  light  below.  Body  depressed 
forwards,  compressed  and  tapering  behind;  head  narrowed  forwards; 
snout  rounded;  eye  small;  interorbital  space  broad  and  nearly  flat; 
maxillary  not  reaching  eye;  teeth  small,  evidently  tricuspid,  in  broad 
bands;  skin  lax,  thickish.  Gill-openings  very  small.  Dorsal  and  anal 
barely  joined  to  base  of  caudal  rays;  edge  of  disk  with  12  papillae; 
diameter  of  disk  about  one-half  length  of  head.  D.  28;  A.  26.  Alaska; 
abundant. 

{Cyclop' erus  calhjodon  Pallas,  Zoogr.  Ross.-Asiat.  iii,  75, 1811;  Gtinther,  iii,  162.) 

1140.  Li.  cyclopus  Gthr. 

Eeddish  olive,  with  darker  specks,  most  conspicuous  on  the  fins;  a 
dark  bar  at  base  of  caudal;  a  dark  streak  below  eye;  a  pale  streak 
along  sides.  Skin  not  very  thick,  adherent.  Body  everywhere  com- 
pressed, even  the  head  being  deeper  than  broad ;  head  scarcely  convex 
above,  the  nape  not  prominent;  jaws  equal;  maxillary  reaching  to 
opposite  middle  of  the  small  eye;  teeth  small,  threelpbed;  ventral 
disk  oval,  three-fifths  length  of  head.  Dorsal  fin  scarcely  emarginate, 
the  spines  rather  stiff,  the  first  spine  in  front  of  vent;  pectorals  reach- 
ing vent;  caudal  entirely  free  from  dorsal  and  anal.  Head  4;  depth  5. 
D.  VII,  23;  A.  27;  C.  12.    Monterey  to  Pnget  Sound.    (Here  described 
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from  a  small  example  taken  at  Mouterey,  perhaps  beloDging  to  a 
different  species.) 

{ILiparia  eychpus*  Gttnther,  ii,  163,  1861.) 

aa.  Dorsal  fin  emarginate,  the  spines  separated  from  the  soft  i^ys;  skin  firm.    {NeoU- 
pari$\  Steind.) 

1141*  li.  mucosa  Ayres. 

Eose-red  or  brownish,  unspotted.     Body  strongly  compressed,  the 

back  somewhat  elevated,  not  much  depressed  forwards,  the  head  not 

wider  than  deep,  longer  than  in  L.  pulchella;    mouth  rather  large, 

terminal,  the  jaws  equal  when  closed;    teeth  bluntly  tricuspid,  the 

band  in  upper  jaw  widest;  eyes  small;  skin  firm,  thick,  little  movable. 

Dorsal  fin  separated  into  two  parts  by  a  deep  emargination;  second 

dorsal  rather  low,  entirely  free  from  caudal;    anal  nearly  frfee  from 

caudal;   pectorals  moderate;  ventral  disk  oval,  2 J  in  head;  vent   at 

posterior  fourth  of  pectorals;  end  of  tail  truncate.     Head  4J;  depth 

about  4.    D.  VII,  26;  A.  26;  C.  16;  P.  31.    L.  6  inches.    Coast  of  Cali- 

fornia;  rare. 

(Liparis  mucosus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  24,  1855:  lAparis  mueonta  Gtiii- 
ther,  iii,  559;  Steindadmer,  Ichth.  Beitruge,  iii,  54, 1875.) 

Family  CX  — CYCLOPTERID^. 

{The  Lump  Suckers.) 

Body  short  and  thick,  more  or  less  elevated,  covered  with  a  thick 
skin,  which  is  smooth,  tubercular,  or  spinous;  head  short  and  thick; 
suborbitarstay  present,  thin  and  flattish;  mouth  small,  terminal;  jaws 
with  bands  of  slender  teeth;  no  teeth  on  vomer  or  palatines;  gill- 
openings  narrow,  restricted  to  the  sides,  the  membranes  being  broadly 
joined  to  the  isthmus  and  shoulder  girdle;  branchiostegals  6;  dorsal 
fin  long,  the  anterior  part  of  flexible  spines,  which,  in  the  adult,  are 
sometimes  hidden  by  a  fleshy  hump,  sometimes  entirely  wanting:; 
soft  dorsal  small,  opposite  the  anal,  and  similar  to  it;  caudal  Hu 
rounded,  free  from  the  dorsal  and  anal;  ventrals  thoracic,  rudimentary, 
forming  the  bony  center  of  a  sucking-disk;  pectorals  short,  placed  low, 

*  In  Dr.  GUnther's  type  of  L.  cyclopuf>,  from  Esqnimnult  Harbor,  the  fin-forimila  is 
D.  35;  A.  30;  C  12;  the  ventral  disk  is  said  to  be  less  than  half  the  length  of  the 
head,  and  the  dorsal  is  said  to  begin  hehind  the  vent.  The  species  is  said  to  agrve 
»4n  nearly  qvery  respect  with  X.  vvlgaris^^  (lineata).  Our  specimen  is  much  nearer 
L.  mucosa. 

t Steindachner,  Ichth.  Beitriige,  iii,  54,  1875:  type  Liparia  mucoaua  Ayres.  {veoa, 
new;  Liparia.) 


Digitized  by  VjOOQIC 


110.  CYCLOPTERIDiE — CYCL0PTERIJHTHY8.        745 

their  bases  broad  and  procurrent;  pyloric  coBca  numerous;  vertebrae 
32  +  16,  the  skeleton  feebly  ossified.  Geuera  2;  species  4;  inhabiting 
the  northern  seas  of  both  hemispheres.  By  means  of  the  adhesive 
ventral  disk  these  fishes  are  enabled  to  attach  themselves  very  firmly 
to  rocks  or  other  objects. 

{Discoboli;  groap  Cyclopterina  Giinther,  iii,  154-158.) 

a.  Spinous  dorsal  wanting;  skin  smoother  nearly  so Cyclopterichthys,  395. 

aa.  Spinous  dorsal  present,  sometimes  disappearing  with  age;  skin  tuberculate. 

Cyclopterus,  396. 

895.-CYCI.OPTERICHTHTS  Steindachner. 

(Steindachner,   Ichth.   Beitriige,  x,  14,  1891 :    type  Cyclopterichthys  gldber  Steind.  = 
Cyclopterus  ventricosus  Pallas. ) 

Body  short  and  thick,  rounded,  covered  with  thick  smooth  skin,  des- 
titute of  bony  tubercles  (or  nearly  sof);  tail  slender,  compressed,  the 
body  abruptly  contracted  to  its  base;  head  broad,  obtuse;  mouth  ob- 
lique, the  lower  jaw  prominent;  teeth  rather  small,  sharp,  in  two  rows 
anteriorly;  pseudobranchise  large;  gills  3^;  suborbital  connected  by  a 
bony  stay  with  the  preopercle;  gill-opening  small,  above  the  base  of 
the  pectoral,  which  is  broad  aod  procurrent;  ventral  disk  moderate, 
fringed.  Dorsal  short  and  high,  of  soft  rays  only,  opposite  the  short 
anal,  both  well  separated  from  the  small  caudal.  {xuxXoTzrepd^,  rouod- 
flnned ;  i/^o^j  fish.) 

1142.  €•  ventricosus  (Steindachner)  J.  &  G. 

Brown,  with  numerous  round  dark  spots.  Head  broader  than  long, 
the  greatest  depth  a  little  less  than  its  length;  eye  small,  round,  7  in 
head,  the  maxillary  extending  to  below  its  middle.  Head  3;  depth  2|. 
D.  9;  A.  7;  P.  20;  C.  11.  L.  12  inches.  {Steindachner.)  Okhotsk  Sea, 
northward. 

(Cyclopterus  ventricosus  Pallas,  Spicilegia  Zool.  vii,  15, 1.  2,  about  1770:  {Cotylisi)  ren- 
incosus  Giinther,  iii,  498:  Cyclopterichthys  glaber  Steind.  Ichth.  Beitrage,  x,  14,  1881, 
taf.  viii.) 

1143.  C.  stelleri  (PaUas)  J.  <&  G. 

Color  blackish.  Body  ovate,  smooth;  a  single  series  of  osseous 
tubercles  along  the  middle  of  the  back  to  the  origin  of  the  dorsal  fin; 
lower  jaw  longest;  teeth  small,  unequal;  eyes  small,  high;  gill-opening 
reduced  to  a  round  foramen.  Dorsal  fin  commencing  on  the  middle  of 
the  back  and  extending  to  near  the  base  of  caudal;  anal  ending  oppo- 
site dorsal.    Peter  and  Paul's  Harbor,  Bering's  Sea.     {Pallas.) 

{Cyclopterus  stelleri  PaHas,  Zoogr.  Ro8S.-A8iat.  iii,  73,  1811:  (Coiylisl)  stelleri  Giin- 
ther, iii,  499.) 
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806.— €Y€I.OPTERUS  Linnssiu. 
(Lumpus  Cuvier.) 

(Artedi;  Linnnns,  Syst.  Nat. :  type  Cifclopterua  lumptu  L.) 

Spinous  dorsal  present,  sometimes  disappearing  with  age;  skin  thick, 
armed  with  series  of  bony  tubercles ;  other  characters  of  the  genus 
iucluded  above.  {xOxXo^^  circular;  izrepdv,  fin;  from  the  circular  veiitnil 
disk.) 

a.  Dorsal  spines  not  disappearing  with  age;  gill-opening  a  small  slit  on  level  of  eye; 
ventral  disk  large.    (Eamicrotremus**  Gill.) 

1144.  C.  spinosus  MUller. 

Color  olivaceous,  the  skin  between  the  plates  thickly  punctate.     Body 
orbicular,  cuboid  anteriorly;  base  of  spinous  dorsal  and  body  behind 
vent  abruptly  compressed;  teeth  in  narrow  bands;  gill-openings  on  a 
level  with  eye,  slightly  narrower  than  orbit.    Spinous  dorsal  not  hidden, 
covered  with  rough  tubercles,  similar  to  those  on  body,  but  smaller; 
width  of  ventral  disk  slightly  less  than  its  length,  and  somewhat  less 
than  length  of  head.     Body  covered  with  irregular  roundish  conical 
plates,  varying  much  in  size,  some  of  the  larger  with  a  central  point, 
turned  backward;  all  the  plates  with  siuall  tubercles  and  slender  flex- 
ible prickles;  small  plates  along  bases  of  all  the  fins;  a  series  of  6  large 
plates  extending  backward  from  above  eye  to  opposite  the  interval  be- 
tween dorsals;  a  series  of  5  on  each  side  of  middle  of  interocular  space 
from  snout  to  nape,  these  increasing  much  in  size  posteriorly;  a  series 
of  3  along  opercular  margin;  along  base  of  spinous  dorsal,  a  series  of 
4,  not  connected  with  that  of  interorbital  space;  a  single  large  plate  on 
each  side  of  the  interval  between  dorsals;  two  lotigitudiuMl  series  of  4 
large  plates  each,  beginning  above  base  of  pectorals  and  behind  gill- 
slits,  terminating  under  the  space  between  dorsals;  the  largest  plate  on 
body  is  immediately  behind  axil  of  pectoral ;  a  smaller  one  below  it,  and 
two  others  between  it  and  origin  of  anal ;  two  series  of  smaller  plates 
below  eye;  many  small  plates  interposed  between  the  series  of  large 
ones;  very  small  plates  on  under  side  of  head  and  middle  of  tail;  no 
plates  between  ventral  disk  and  vent;  none  in  axil  of  pectorals.    Head 
3;  depth  nearly  2.    D.  VII-11;  A.  10;  C.  10.    Alaska  to  Iceland,  south 

"Gill,    Proc.   Acad.    Nat.   Sci.   Phila.  1884^  190:    type  Cycloptenis  8pino$us   MUll. 
(evjatxpo^j  very  small;  rptj^a,  aperture,  from  the  small  gill-openings.) 
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to  Paget  Sound  and  Elaine.    Here  described  from  an  Alaskan  specimen 
of  "  0.  orbift.^ 

(MUller,  Prodr.  Zoul.  Dftii.  ix,  1777;  Fabricias,  Fauna  GroBnlandica,  1780, 134;  GUn- 
ther,  iii,  157 :  Cyolopierus  orbis  Giinther,  iii,  158, 1861,  specimen  from  Vancouvers  Island.) 

aa.  Dorsal  spines  enveloped  in  a  fleshy  hump  in  adult;  gill-openings  larger;  ventral 
disk  small.     {Cyclopterus,)  • 

1145.  C«  lompus  L,— Lump-Sucker ;  Lump-fish. 

Olivaceous,  with  darker  markings;  skin  punctulate.  Head  heavy, 
almost  round;  interorbital  space  very  wide,  flattish;  maxillary  reaching 
to  or  slightly  beyond  front  of  eye;  gill-openings  extending  from  level  of 
upper  margin  of  eye  to  opposite  middle  of  base  of  pectorals;  length  of 
gill-opening  about  equal  to  base  of  pectoral,  three-fifths  length  of  head, 
equal  to  length  of  ventral  disk;  a  fleshy  hump  on  the  back,  which,  in 
Ihe  adult,  covers  the  spinous  dorsal;  skin  with  small  tubercles,  and 
about  7  rows  of  larger  spinous  plates;  a  median  dorsal  row,  which 
divides  and  forms  two  series  behind  the  hump;  two  lat^eral  rows,  of 
which  the  lower  has  larger  plates;  one  abdominal  row  on  eiich  side. 
Head  SJ;  depth  2.  D.  about  VII-IO;  A.  10.  Korth  Atlantic;  rather 
common  on  the  coasts  of  America  and  JJurope. 

(Linnteus,  Syst.  Nat. ;  GUnther,  iii,  155:  Lumpm  anglorum  Dekay,  N.  Y.  Fauna,  Fish. 
305.) 

Family  CXI— GOBIESOCIDiE. 

Body  rather  elongate,  broad  and  depressed  in  front,  covered  by 
smooth,  naked  skin;  mouth  moderate;  upper  jaw  protractile;  teeth 
usually  rather  strong,  the  anterior  conical  or  incisor-like;  posterior 
canines  sometimes  present;  no  bony  stay  from  suborbital  across 
cheeks;  opercle  reduced  to  a  small  spine-like  projection  concealed  in 
the  skin,  behind  angle  of  the  large  preopercle;  pseudobranchi^e  small 
or  wanting;  gills  iJ  or  2J;  gill-membranes  broadly  united,  free  or 
united  to  the  isthmus;  dorsal  fin  on  the  i)osterior  part  of  the  body, 
opposite  to  the  anal  and  similar  to  it,  both  fins  without  spines;  ventral 
fins  wide  apart,  each  with  one  concealed  spine  and  4  or  5  soft  rays. 
Between  and  behind  the  ventrals  is  a  large  sucking-disk,  the  ventrals 
usually  forming  part  of  it.  This  sucking-disk,  which  is  different  in 
structure  from  that  of  Cyclopterus  and  LipariSj  is  thus  described  by 
J)r.  Giinther: 

''The  whole  disk  is  exceedingly  large,  subcircular,  longer  than  broad, 
its  length  being  (often)  one  third  of  the  whole  length  of  the  fish.    The 
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central  portion  is  formed  merely  by  skin,  which  is  separated  from  the 
pelvic  or  pubic  bones  by  several  layers  of  muscles.  The  i>eripheric 
portion  is  divided  into  an  anterior  and  posterior  part  by  a  deeji 
notch  behind  the  ventrals.  The  anterior  peripheric  portion  is  formed 
by  the  ventral  rays,  the  membrane  between  them  and  a  broad  fringe, 
which  extends  anteriorly  from  one  ventral  to  the  other.  This  fringro 
is  a  fold  of  the  skin,  containing  on  one  side  the  rudimentary  ventral 
spine,  but  no  cartilage.  The  posterior  peripheric  portion  is  suspended 
on  each  side  on  the  coracoid,  the  upper  bone  of  which  is  exceeding:ly 
broad,  becoming  a  free,  movable  plate  behind  the  pectoral.  The  lower 
bone  of  the  coracoid  is  of  a  triangular  form,  and  supports  a  very 
broad  fold  of  the  skin,  extending  from  one  side  to  the  other,  and  con- 
taining.a  cartilage  which  runs  through  the  whole  of  that  fold.  Fine 
processes  of  the  cartilage  are  continued  into  the  soft  striated  margin,  in 
which  the  disk  terminates  posteriorly.  The  face  of  the  disk  is  coated 
with  a  thick  epidermis,  like  the  sole  of  the  foot  in  higher  animals.  The 
ci)idermis  is  divided  into  many  polygonal  plates.  There  are  no  such 
plates  between  the  roots  of  the  ventral  fins."  (Giinther,  iii,  p.  495.)  No 
air-bladder;  intestines  short;  pyloric  coeca  few  or  none;  skeleton  firm ; 
vertebrae  13  to  14  + 13  to  22.  Carnivorous  fishes  of  small  size,  chiefly 
of  the  warm  seas,  usually  living  among  loose  stones  between  tide-marks 
and  clinging  to  them  firmly  by  means  of  the  adhesive  disk.  Genera  10; 
species  23  to  30. 

{Gohieaocidw  GUnther,  iii,  489-^15.) 

a.  Gill-membranes  free  from  the  isthmus;  gills 3;  lower  jaw  with  incisors;  posterior 
part  of  sucking-disk,  without  a  free  anterior  margin Gobiesdx,  397. 

897.— OOBIESOX  LacdpMe. 

(Lac(5p^(le,  Hist.  Nat.  des  Poiss.  ii,  595,  1800:  type  Goblesox  oephahts  Lac^pMe.) 

I5ody  anteriorly  very  broad  and  depressed,  posteriorl^'^  slender,  cov- 
ered with  tough,  smooth  skin;  head  large,  rounded  in  front;  mouth 
terminal,  crescent-shaped;  lower  jaw  with  a  series  of  strong  incisors  in 
front;  upper  jaw  with  a  narrow  band  of  teeth,  those  of  the  anterior 
series  larger;  no  teeth  on  vomer  or  palatines;  gills  3;  gill-membmnos 
broadly  united  under  the  throat,  not  attached  to  the  isthmus;  sucking- 
disk  large,  the  posterior  portion  without  anterior  free  margin.  Species 
numerous,  all  American;  mostly  tropical.     (Gohiua;  Esox.) 

a.  Anal  fin  of  10  to  13  rays,  about  as  long  as  dorsal.     {Caularchus*  Gill.) 
&.  lnci>ors  of  lower  Jaw  entire. 


*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.   1862,  330:    type  Lepadogasier  i-eticulaivs  GttX, 
{xavXoi,  stem;  apxoi,  anus;  i.  e.,  anal  many-rayod.) 
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1146.  G.  reticulatus  (Grd.)  J.  &  Q. 

Light  olive,  everywhere  reticulated  with  brownish  orange;  middle  of 
upper  lip  black;  a  light  bar  between  eyes  and  across  cheeks;  vertical 
lins  dusky;  caudal  with  two  faint  brownish  bars  near  its  base.  Head 
nearly  as  broad  as  long;  mouth  wide,  its  width  more  than  half  length 
of  head;  outer  teeth  of  upper  jaw  rather  strong,  close-set,  vertical,  con- 
ical, or  slightly  compressed,  a  narrow  band  of  small,  conical  teeth  be* 
hind  them;  lower  jaw  with  larger  teeth,  6  or  8  of  the  anterior  broad, 
incisor-like,  with  entire  edges,  placed  nearly-  horizontally ;  lateral  and 
posterior  teeth  small,  as  in  upper  jaw;  distance  from  vent  to  caudal 
23  in  length  of  body;  sucking-disk  as  broad  as  long,  3^  in  length. 
Hea^l  2f ;  depth  GJ.  D.  13 ;  A.  12 ;  V.  I,  4.  L.  6  inches.  Puget 
Sound  to  Monterey;  very  abundant  in  rock-pools. 

{Lepadogaater  reticulatus  Grd.  Proc,  Acad.  Nat.  Sci.  Phila.  1854,  155:  Lepadogaster 
wo'rt /? drrc««  Urd.  U.  S.  Pac.  R.  R.  Surv.  Fish,  x,  130:  Gobiesox  mwandricwf  GiintheTy  iii, 
505.)  * 

1147.  O.  strumosas  Cope. 

Bluish  plumbeous,  fins  bla<5kish.  Head  extremely  wide,  its  width  2^ 
in  total  leng):h;  this  width  partly  produced  by  a  large  fleshy  mass  ex- 
tending from  end  of  maxillary  to  end  of  interopercle;  eye  small;  profile 
of  head  descending  abruptly  from  posterior  line  of  orbits.  Supeiior 
dental  series  12  on  each  side,  externally,  but  the  three  median  teeth 
conceal  some  series  of  which  the  second  three  external  teeth  are  a 
continuation;  inferior  teeth,  11  on  each  side;  four  median  incisors  hor- 
izontal and  subequal;  no  marked  canine.  D.  11;  A.  10;  C.  16;  P.  21. 
(Cope.)    Hilton  Head,  South  Carolina. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1870,  121.) 
lb.  lucisoTS  of  lower  jaw  tricuspid. 

1148.  G.  rhessodon  Rosa  Smith. 

Dark  olivaceous,  usually  with  three  broad  yellowish  cross-bands 
above;  the  fitst  across  interorbital  space  and  cheeks,  the  second,  very 
wide,  across  back  and  front  of  dorsal  fiu,  the  third  below  middle  of 
dorsal ;  some  or  all  of  these  sometimes  wanting.  Form  much  as  in 
G.  reticulatus;  distance  from  vent  to  caudal  2f  in  length  of  body; 
maxillary  extending  to  below  eye;  incisors  of  lower  jaw  tricuspid,  not 
much  declined,  about  8  in  number;  upper  teeth  essentially  as  in  G. 
reticulatus.  Dorsal  a  little  longer  than  anal,  coterminous  with  it. 
Head  3^;  depth  6^.  D.  11;  A.  10.  L.  2J  inches.  San  Diego  to  the 
Gulf  of  California;  locally  abundant. 

(Rosa  Smith,  Proc.  U.  S.  Nat.  Mus.  1881,  140.) 
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Family  CXIL— BATRACHID^.* 

{The  Toad-fishes.) 

Body  generally  robust,  depressed  anteriorly,  compressed  behind; 
head  large,  depressed,  its  muciferous  channels  well  developed;  mouth 
very  large,  the  teeth  generally  strong;  premaxillaries  protractile;  gills 
3,  a  slit  behind  the  last;  pseudobrauchi®  none;  gill-openings  restricted 
to  the  sides,  the  membranes  broadly  united  to  the  isthmus;  branchios- 
tegalsmostly  0;  gill-rakers  present,  moderate;  suborbital  without  bony 
stay;  post- temporal  bone  simple,  undivided;  scales  small,  cycloid,  or 
wanthig.  Dorsal  tins  2,  the  first  of  two  or  three  low,  stout  spines; 
soft  dorsal  very  long;  anal  fin  similar,  but  shorter;  ventrals  rather 
large,  jugu'ar,  I,  2  or  I,  3;  pectorals  very  broad,  the  rays  branched; 
l)yloric  cceca  none;  tail  diphy cereal,  the  caudal  fin  distinct,  rounded. 
Carnivorous  coast  fishes,  mo^tl}'  of  the  warm  sea«;  the  young  of  some 
or  all  the  species  fasten  themselves  to  rocks  by  means  of  an  adhesive 
ventral  disk,  which  soon  disappears.    Genera  5;  species  about  12. 

(BatrachicUe  GiintheT,  iii,  166-177.) 

a.  Body  naked. 

h.  Lateral  line  obsolete;  dorsal  spines  3 Batrachus,  398. 

hb.  Lateral  lines  several,  each  formed  of  shining   bodies  imbedded  in  the  skin, 
accompanied  by  pores  and  minute  cirri;  no  axillary  foramen ;  dorsal  spines  2. 

PORICHTHYS,  399. 

39§.— BATRACHUS  Bloch  &  Schneider. 
(Klein;  Bloch  &  Schneider,  Syst.  Ichth.  1801,M2:  type  Gadue  tau  L.) 

Body  comparatively  short  and  robust,  scaleless;  head  large,  de- 
pressed; jaws,  vomer,  and  palatines  each  with  a  single  series  of  strong 
blunt  teeth;  mandible  with  an  additional  external  series  at  symphysis; 
teeth  of  upper  jaw  small;  dentary  bones  forming  an  acute  angle  at 
symphysis;  Hps  fleshy;  upper  angle  of  opercle  with  2  diverging  spines, 
more  or  less  concealed  in  the  skin;  spinous  dorsal  of  3  stout  short 
spines,  the  second  the  longest;  no  lateral  line  nor  conspicuous  pores; 
young  with  series  of  small  tufted  cirri  on  back  and  sides;  branchioste- 
gals  6;  vertebr®  12  +  22.     (/5ar/)«;^o^,  a  frog.) 

a.  Axil  of  pectoral  with  a  largo  foramen. 

1149.  B.  tau  (Linn.)  Cnv.  &  Val.—Toad-Jish;  Oyster-fish;  Sarpo, 

Dusky  olive,  with  black  markings  confluent  on  the  sides  and  forming 
irregular,  indistinct  bars;  belly  and  under  side  of  head  lighter;  fins 

*  Family  "114"  of  the  key  on  page  80. 
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T7ith  black  bars,  those  on  dorsal  and  anal  oblique.  Teeth  in  mandible 
small  anteriorly,  regularly  increasing  in  size  backwards;  those  on  voniei* 
prominent;  a  broad  flap  above  orbit;  tip  of  maxillary  and  lower  side  of 
mandible  with  conspicuous  cirri;  a  series  of  smaller  cirri  along  margin 
of  preopercle;  subox)ercle  ending  in  a  long,  sharp  spine;  orbit  about 
equalling  interorbital  width  or  length  of  snout;  pectoral  with  a  large 
foramen  in  the  axil.  Head  2§;  depth  ^.  D.  III-27;  A.  24.  Massa- 
chusetts to  the  West  Indies;  very  abundant. 
(Gadus  iau  Linn.  Syst.  Nat. ;  Gunther,  iii,  167.) 

8ubsp.  pardus  Goode  &,  Beau. 

Very  pale  yellowish-brown,  thickly  covered  with  round  spots  of  dark 
brown;  those  on  head  smaller;  belly  with  numerous  spots,  the  largest 
as  large  as  eye;  back  with  many  oblong  blotches,  besides  small  round 
spots:  fins  blotched  and  banded;  otherwise  as  in  B.  tau.  Pensacola, 
Fla. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  336.) 

899.— PORICHTHYS  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  141:  type  Porichfhys  noiatus  QTd,=Batra- 
chus  porotdssimtui  C.  &  V.) 

Body  rather  elongate;  head  not  very  broad,  depressed,  the  lower  jaw 
projecting;  skin  naked,  with  several  series  of  mucous  pores;  mouth 
wide,  with  conical  teeth  in  the  jaws,  and  a  canine  tooth  on  each  side  of 
the  vomer;  opercle  with  a  single  spine;  first  dorsal  with  2  very  small, 
stout  spines;  pectoral  broad,  without  foramen  in  the  axil;  branchioste- 
gals  G;  air  bladder  divided  into  two  lateral  parts;  vertebrae  11+31. 
['opo-:,  pore;  i/Ohq,  fish 'j  in  allusion  to  the  extraordinary  development 
of  the  mucous  system.) 

1150.  P.  porosissiEilUS  (Cuv.  &  Val.)  GilntheT. ^}ridfthipman. 

Olive  brown  above,  with  coppery  reflections,  the  belly  brassy -yellow ; 
sides  with  irregular  broad  vertical  cross-blotches,  most  distinct  in  the 
young;  dorsal  grayish,  with  oblique  dark  bars;  vertical  fins  sometimes 
margined  with  black;  pores  of  lateral  lines  bead-like,  shining  silvery; 
a  white  space  below  eye,  with  a  black  crescent  below  it  Head  nar- 
rowed forwards;  opercle  developed  as  a  strong  spine;  maxillary  reach- 
ing beyond  orbit;  lower  jaw  with  a  single  row  of  about  10  large,  re- 
curved teeth,  behind  which  is  a  patch  of  small  teeth;  sides  of  jaw  with 
a  single  series  of  canines  similar  to  those  in  front,  but  larger;  upper 
jaw  with  an  irregular  series  of  small  teeth;   palatines  with  a  single 
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series  of  conical  teeth  j  2  large  curved  canines  on  vomer;  head  with 
several  rows  of  fringed  pores:  one  row  along  lower  line  of  opercle  and 
subopercle;  another  along  upper  edge  of  cheeks,  this  branching  behind 
and  below  the  orbit,  one  branch  mnning  fbrwards  below  the  orbit  and 
around  the  snout,  the  other  vertically  downwards  behind  the  maxillary ; 
a  series  of  fringes  behind  the  lower  lip;  behind  this  a  series  of •  pores 
without  fringes;  a  short  straight  series  of  pores  on  each  side  of  vertex ; 
a  row  of  pores  along  the  base  of  the  dorsal  fln,  curving  at  front  of  dor- 
sal, and  terminating  at  upper  angle  of  opercle ;  a  row  below  this,  not 
reaching  base  of  pectoral;  a  third  row  does  not  reach  the  base  of  cau- 
<lal,  and  is  anteriorly  strongly  curved  upwards  to  base  of  pectoral ;  2 
(M)ncentric  series  on  the  abdomen,  the  outer  extending  forwards  be- 
tween bases  of  ventrals.  The  so-called  '^ shining  pores"  on  the  sides 
are  not  pores,  but  bi-ight  round  pieces  of  shiny  membrane,  showing 
through  a  translucent  skin;  each  of  the  spots  has  above  it  a  pair  of 
fringed  flaps  with  a  small  pore  between  them;  the  rows  of  flaps  along 
bases  of  dorsal  and  anal  fins  are  without  shining  spots.  Ventrals 
reaching  bases  of  pectorals,  which  reach  to  opposite  the  sixth  anal 
ray;  caudal  not  half  length  of  head;  peritoneum  black.  Head  3§; 
depth  G.  D.  11-37;  A.  33;  V.  I,  2;  P.  18.  L.  15  inches.  Pacific  coast; 
very  abundant  from  Lower  California  to  Paget  Sound;  occasionally 
southward  to  Panama;  also  in  the  West  Indies  and  on  the  coast  of 
Brazil. 

(Batrachua  porosiaaimus  C.  &  V.  xii,  501:  Porichihya  noiatus  Girard,  Proc.  Acad.  Nat, 
Sci.  Phila.  1854,  141,  and  in  U.  S.  Pac.  R.  R.  Snrv.  Fish.  134;  Gunther,  iii,  176.) 

Family  CXIIL-LEPTOSCOPID^. 

Boily  oblong,  low,  compressed  posteriorly,  covered  with  moderate 
cycloid,  imbri.-^ated  scales;  lateral  line  complete,  anteriorly  runninpf 
along  side  of  back,  posteriorly  median ;  head  oblong,  nearly  plane 
above;  eyes  small,  superior,  well  forwaid;  suborbital  bones  enlarged, 
but  without  "stay";  nostrils  double;  opercle  fringed;  mouth  nearly 
vertical;  premaxillaries  protractile,  not  forming  the  entire  edge  of  the 
upper  Jaw;  lips  fringed;  gill-openings  very  broad,  the  membranes  sep- 
arate and  free  from  the  isthmus;  pseudobranchiie  present  or  abvsent. 
Dorsal  flu  very  long,  undivided,  several  of  the  anterior  rays  spinous; 
anal  very  long,  commencing  close  behind  the  vent,  which  is  near  the 
breast;  caudal  diphycercal,  free  from  dorsal  and  anal;  pectorals  vari- 
able, the  base  procurrent;  ventrals  jugular,  I,  3  or  I,  5;  vertebne  more 
than  10+14;  pyloric  coeca  none.    Genera  about  5;  species  about-lO; 
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inhabiting  the  tropical  seas.  This  group  or  family  is  most  nearly  re- 
lated to  the  JJranoscopidcBy  but  some  of  the  species  show  Blenniaid 
traits. 

(LeptoacopaidcB  Gill,  Proc.  Acad.  Nat*  Sci.  Phila.  1862,  503-506.) 

a.  Ventral  rays  I,  3;  pectoral  rays  simple.    (Dactyloscopince.) 
h,  Pseqdobranchis  none;  head  cuboid;  dorsal  commencing  at  the  nape. 

Dactyloscopus,  400. 

400.— DACTTI.OSCOPIJS  Gill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 132:  type  Daotyloaoopus  iridigitatus  GilL) 

Body  moderately  elongate,  covered  with  rather  large,  cycloid  scales; 

hea<l  cuboid,  oblong  and  nearly  flat  above;  eyes  small;  interorbital 

space  broad;  month  nearly  vertical;  lower  jaw  not  dilated  beneath  nor 

emargiuate  in  front,  without  barbels;  no  intralabial  filament;  teeth 

villiform,  on  jaws  only;  pseudobranchise  obsolete.    Dorsal  commencing 

at  the  nape,  with  10-12  spines;  ventral  rays  I,  3.     {daxToXo(:y  finger; 

axoKo^y  short  for  Uranoscopus.) 

1151.  D.  tridl§rltatiis  Gill. 

Whitish;  head  with  coarse  wavy  darker  lines;  fins  immaculate. 
Body  slender,  much  compressed  posteriorly ;  opercular  fringe  of  16 
separate  filaments.  Distance  from  snout  to  dorsal  5  in  total  length  of 
body.  Head  5  (in  total);  depth  7.  D.  XII,  28;  A.  II,  32;  P.  13;  V.  I, 
3;  scales  11  +  4  +  30  =  45.    West  Indies,  north  to  Key  West.    (Gill) 

(GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 132, 1861, 264,  and  1862, 505 ;  Gttuther,  iii, 279.) 

Family  CXIV.— BLENNIID^.* 

{The  Blenniea.) 

Body  oblong  or  variously  elongate,  usually  compressed;  naked,  or 
covered  with  usually  cycloid  scales;  teeth  usually  well  developed;  sub- 
orbital ring  not  articulated  with  the  preopercle;  dorsal  fin  long,  contin- 
uous, or  divided  into  two  or  three  fins,  the  anterior  portion  and  some- 
times the  whole  fin  composed  of  spines,  which  are  stiff  or  flexible;  anal 
fin  long,  usually  with  one  or  two  small  spines;  ventrals  jugular,  few- 
rayed,  or  wanting;  caudal  fin  present,  rounded;  tail  dipbycercal;  air- 
bladder  usually  wanting;  pseudobranchise  present;  gills  4,  a  slit  behind 
the  fourth;  vertebrae  numerous.  Genera  about  50;  species  nearly  300. 
As  here  understood,  a  large  and  varied  family,  chiefly  of  small  carniv- 
orous fishes,  inhabiting  rock-pools  and  sea  bottoms  near  tbe  shore. 
Some  of  them  are  found  in  the  fresh-water  lakes  of  Italy.    Many  of 

*  Including  families  112  BUnnida  and  113  AnarrhichaditUs  of  the  key  on  pages  80 
and  81. 

Bull.  Nat.  Mus.  No.  16 48  ^^^^^^  ,y  GoOglc 
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tbem  (OlinincB)  are  ovoviviparoiis.  Professor  Gill  divides  this  group 
iDto  several  families  (AnarrhicliadidcBy  BlenniidWj  CehedichthyidoB^  Xipki- 
diontidce,  Stichceidcdy  and  Oryptacanthidcdy  bat  the  second,  thirds  fourth, 
and  fifth  of  these  groaps  at  least  are  very  closely  allied.  Genera  about 
40;  species  about  250. 
{Blmmid4s  pt  Gfintlier,  iU,  206-294.) 

*  Molar  teeth  none. 

a.  Teeth  long  and  slender,  curved,  hook-like  or  comb-like;  in  front  of  jaws  only; 

body  naked;  dorsal  with  many  soft  rays; 
ventral  fins  well  developed.  Species 
carnivorous,  oviparous,  chiefly  tropical 
{BUnnUnm,) 
(.  Anterior  teeth  canine-like,  unequal;  some  of  the  teeth  movable;  others  angu- 
larly bent;  gill-membranes  free  from  isth- 
mus  Ophioblennius,  401. 

lib.  Anterior  teeth  comb-like,  equal;  teeth  all  fixed. 
0.  Gill-membranes  broadly  united  to  the  isthmus,  the  gill-openings  restricted  to 

the  sides. 

d.  Mouth  large,  the  head  rather  p<>inted;  no  canines Chabmodes,  402. 

dd.  Month  small;  the  head  decurved  in  profile. 

e.  Canine  teeth  none Isesthes,  403. 

ee.  Canine  teeth  present  in  one  or  both  jaws  posteriorly. 

Hypleurochilus,  404. 
00.  Gill-membranes  free  from  the  isthmus,  or  at  least  forming  a  fold  across  it; 

poster ior canines  present.. Blenxius,  40&. 
aa.  Teeth  conic,  not  comb-like. 
/.  Body  scaly. 

g.  Lateral  line  present  (or  more  or  less  obsolete),  single,  high  in  front, 

abruptly  curved  above  pectorals,  becom- 
ing median  posteriorly;  dorsal  fin  with 
one  or  more  soft  rays;  gill-membranes 
free  from  isthmus;  ventrals  well  devel- 
oi>ed.  Species  carnivorous,  ovovivipa- 
rous,  chiefly  tropical.  (ClininiB,) 
%,  Soft  dorsal  of  numerous  rays;  scales  small. 
i.  Maxillary  greatly  developed,  reaching  far  beyond  eye ;  teeth  on 

vomer  and  palatines Neocukus,  406. 

«{.  Maxillary  moderate. 

j.  Air-bladder  obsolete ;  caudal  fin  rounded Clinus,  407. 

iu  Air-bladder  large;  caudal  forked;  teeth  on  palatines. 

Heterostichus,  408. 
Kk,  Soft  dorsal  of  a  single  ray;   scales  rather  large;   a  notch  behind 
third  spine  of  dorsal. 

Cremkobates,  409. 
gg»  Lateral  line,  if  present,  straight,  concurrent  with  the  back ;  some- 
times branched  or  duplicated. 
h.  Mouth  horizontal  or  nearly  so. 
U  Gill-openings  not  continued  forward  below,  the  membranes 
broadly  united,  free  from  isthmus  or  not; 
ventral  fins  very  small  or  wanting.     Spe- 
cies carnivorous  or   herbivorous;  ovipa- 
rous (f)    Arctic  or  subarctic.     {Xijkktt^ 
fimm,) 
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m.  Dorsal  fin  of  spines  only, 
n.  Lateral  line  none, 
o.  Gill-membranes  free  from  the  istbmns ;  no  pyloric  cceca. 
p.  Anal  spine  none ;  ventrals  I,  3 ;  top  of  head  with 

tentacles Chirolophus,  410. 

pp.  Anal  ftn  with  2  small  spines;  ventral   fins  mdi- 

mentaiy Mur^noides,  411. 

ppp.  Anal  fin  with  a  large  spine  in  a  sheath;  ventrals 

wanting Apodichthys,  412. 

00,  Gill-membranes  joined  to  the  isthmns;  no  ventral 
fins;  no  anal  spines;  pyloric  cceca. 

AXOPLARCHUS,   413. 
fm.  Lateral  lines  several;    pyloric  coeca    present;    gill- 
membranes  ft'ee  from  isthmns;   ventrals 
none;  anal  spines  small. 

XiPHISTER,  414. 

mm.  Dorsal  fin  with  its  posterior  half  composed  of  soft  rays ; 

gill-membranes  broadly  united,  free  from 

isthmns;  ventrals  wanting;   lateral  line 

single,  high ;  pyloric  cceca  present 

Cebedichthys,  415. 
U.  Gill-openings  prolonged  forward  below,  separated  by  a  nar- 
row isthmus ;  pectorals  nearly  as  long  as 
head;  ventrals  well  developed.     Ovipa- 
rous, herbivorous.    Arctic.    {Stichasina,) 
q.  Lateral  line  present, 
r.  Lateral  line  forked  or  dnplicated. 

EUMSSOGRAMMUS,  416. 

^       rr.  Lateral  line  simple,  median... SncHJSUS,  417. 
rrr.  Lateral  line  simple,  dorsal. 

NOTOORAMMUS,  418. 

qq.  Lateral  line  obsolete. 

8,  Teeth  on  vomer  or  palatines. Lxtmpenus,  419. 

w.  Teeth  on  jaws  only Leptoblennius,  420. 

1^  Mouth  nearly  vertical;  gill-membranes  attached  to  the  isth- 
mus; scales  small;  lateral  line  obsolete; 
no  ventrals ;  dorsal  of  spines  only.    ( Crifp- 

taoanthodincs) Delolepis,  421. 

ff.  Body  naked ;  dorsal  fins  of  spines  only ;  ventrals  obsolete. 

t  Gill-membranes  joined  to  the  isthmus;  lat- 
eral line  obsolete ;  pyloric  cceca  present ; 
month  nearly  vertical;  teeth  strong,  on 
jaws,  vomer,  and  palatines. 

Cryptacanthodes,  422. 

aa.  Molar  teeth  strong,  on  vomer,  i>alatines,  and  sides  of  lower  jaw;  dorsal  of  flex- 
ible spines  only;  scales  minute;  gill-mem- 
branes joined  to  the  isthmus;  no  ventral 
fins;  air-bladder  present;  no  lateral  line. 
(AnarrhickadiMe, ) 
«.  Caudal   fin  distinct;    body  moderately 

elongate An arrhichas,  423. 

««.  Caudal  fin  confluent  with  dorsal  and 
anal;  body  eel-shaped. 

Anarrhichthts,  424. 


Digitized  by  VjOOQIC 


756      CONTRIBUTIONS   TO   NORTH  AMERICAN  ICHTHYOLOGY ^IV.  ' 

401.-OPHIOBI.ENNIVS  GilL 
{BUnnophis  Valenciennes;  preoccupied. ) 
(Gill,  Proc.  Acad/Nat.  Soi.  Phila.  1860,  103:  type  Blennophia  webhii  Val.) 

Body  moderately  elongate,  strongly  compressed^  scaleless;  snout 
short,  liigh,  abruptly  decorved  anteriorly;  symphysis  of  lower  jaw 
with  4  hooked  canines,  the  ontfsr  strongest  and  bent  backward,  almost 
forming  a  right  angle;  sides  of  lower  jaw  with  2  or  3  still  larger  canioes, 
the  hindmost  very  large  and  bent  backward;  upper  jaw  with  4  slender 
canines  in  front,  followed  by  a  long  row  of  shorter,  slender,  movable 
teeth,  which  are  set  close  together;  nasal  tentacle  digitate;  a  low  simple 
tentacle  above  eye;  gill-openings  wide.  Dorsal  fin  long,  the  spines 
slender,  separated  by  a  slight  notch  from  the  soft  rays;  caudal  lunate, 
free  from  dorsal  and  anal ;  ventrals  moderate,  I,  2 ;  pectorals  large. 
(6ft(;y  snake;  Blennius.) 

1159.  O.  webM  (Val.)  J.  <&  G. 

Dark  golden-brown,  sometimes  with  a  broad  cross-band  of  dusky 
violet  on  back  and  dorsal  fin;  caudal  with  2  dark  longitudinal  strii>es; 
dorsal  and  anal  purplish  or  orange;  an  intense,  round,  dark,  ocellated 
spot  behind  eye.  Head  much  compressed;  eye  3 J  in  head;  snout  4 J. 
Dorsal  beginning  above  gill-opening,  ending  just  before  caudal;  its  soft 
rays  somewhat  hi^^her  than  the  spines,  the  highest  spine  If  in  head; 
caudal  and  pectorals  each  about  as  long  as  head;  ventrals  1}  in  head. 
Head  4;  depth  4J.  D.  XI-22;  A.  II,  23;  V.  I,  2;  P.  15.  "Western 
coast  of  Southern  California"  to  Mazatlan,  Barbadoes,  and  Canary 
Islands.    {Stdndachner.) 

(Blmncphis  uj^UiYaXencieuueB;  Webb  &  Berthelot,  Ilea  Canar.  Poiss.  60:  BlennO' 
pAi$  webbi  Gttnther,  iii,  259;  Steindachner,  Ichth.  Beitrage,  yiii,  41,  1879.) 

409«'-€HAS]!IODE8  Cnvier  <&  Valenciennes. 

(Cnv.  &,  Val.  Hist.  Nat.  Poiss.  xi,  295,  1836:  type  Blennitu  hoaquianus  Lac.) 

Body  oblong,  Compressed,  naked;  head  triangular  in  profile,  the 
snout  somewhat  pointed;  mouth  large,  with  lateral  cleft,  the  maxillary 
usually  extending  to  beyond  eye;  premaxillaries  not  protractile;  teeth 
in  a  single  series,  long  and  slender,  comb-like,  confined  to  the  front  of 
each  jaw;  no  canines;  cirri  very  small  or  wanting;  gill-openings  very 
small,  their  lower  edge  above  the  middle  of  the  base  of  the  pectorals; 
lateral  line  incomplete.  Fins  as  in  Blennius.  American.  {x^^fidSsq^ 
yawning.)    (See  Addenda.) 

1158.  €•  bosaoianos  (Lac.)  Cay.  <&  Val. 
Color  (in  i )  olive  green,  with  about  nine  horizontal  narrow  blue  lines, 
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these  somewhat  irregular  and  interrupted,  converging  backwards;  op- 
ercular membrane  and  a  broad  stripe  through  middle  of  spinous  dorsal 
deep  orange-yellow;  anal  fin  dark,  the  rays  with  white  membranaceous 
tips;  ?  dark  olive  green,  reticulated  with  narrow  pale  green  lines,  and 
with  several  broad  dark  bars,  which  are  more  distinct  posteriorly;  ver- 
tical fins  similarly  marked ;  head  finely  dotted  with  black ;  a  dusky  spot 
at  base  of  caudal  in  both  sexes.  Orbital  tentacle  very  minute  or  want- 
ing; maxillary  extending  to  rather  beyond  eye;  interOcular  space  very 
narrow,  not  concave.  Dorsal  fin  not  emarginate,  the  spines  slender. 
Dorsal  joined  to  base  of  caudal;  anal  free.  Head  3^;  depth  3 J.  D. 
XI,  19;  A.  20.    New  York  to  Florida;  chiefly  southward. 

(Blenniua  bosquinnus  Lac.  Hist.  Nat.  Poiss.  ii,  493, 1800 (  9  );  GUnther,  iii,  229:  Pholia 
noremlineatiu  Wood,  Jonm.  Acad.  Nat.  Sci.  Phila.  iv,  280, 1824  ( ,J  ):  Chaemodea  novan- 
liTieatus  GUnther,  iii,  229.) 

1154.  €•  quadrifasciatus  (Wood)  C.  <&  Y. 

Body  with  4  distinct  brownish  bands,  a  fifth  broader  and  less  marked 

on  the  neck;  four  round  yellowish  spots  along   base  of  anal;  head 

spotted  with  blackish.     Lower  jaw  slightly  longer  than  the  upper. 

Dorsal  fin  free  from  the  caudal;  anal  fin  highest  anteriorly.    D.  27;  A. 

15.    ( Wood.)    Habitat  uncertain,  probably  South  Atlantic  coast  of  the 

United  States. 

(Pholis  qHodiifasdaius  Wood,  Journ.  Acad.  Nat.  Sci.  Phila.  iv,  282,  1824;  GUnther, 
iii,  229.) 

403.— ISESTHES  Jordan  <&  Gilbert. 

(Gen.  nov.:  typo  Blennius  genlilia  Girard.) 

This  genus  differs  from  Blennius  in  the  absence  of  canine  teeth  and 
in  the  restriction  of  the  gill-openings  to  the  sides,  the  gill-membranes 
being  fully  united  to  the  isthmus  as  far  as  the  base  of  the  pectorals. 
The  known  species  are  American.  (^<to?,  equal;  eaOito^  to  eat;  in  allu- 
sion to  the  uniformity  of  the  teeth.)    (See  Addenda.) 

1155.  I.  ffenUlis  (Grd.)  J.  &  G. 

Olivaceous,  body  and  fins  marbled  and  spotted  with  darker;  anal 
pale-edged;  a  blue  spot  on  the  dorsal  in  front;  males  with  golden 
stripes  on  lower  parts  of  head.  Gill-openings  extending  downward  to 
lower  edge  of  pectorals.  Head  large,  short  and  blunt,  the  profile  of 
snout  steep;  supraorbital  cirrus  large,  multifid,  as  high  as  eye;  inter- 
orbital  space  convex,  less  than  half  width  of  orbit;  no  canines.  Dorsal 
fin  not  emarginate,  free  from  caudal,  its  spines  stiff,  lower  than  soft 
rays,  2^  in  head;  pectorals  reaching  anal;  ventrals  half  way  to  vent; 
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lateral  line  present  anteriorly,  ending  above  anal.  Head  3^;  depth  4 
D.  XII,  19;  A.  21;  P.  14.  L.  5  inches.  Coast  of  California,  from  Point 
Concepcion  southward. 

(Blennim  gentilia  Girard,  Proo.  Acad.  Nat.  Sci.  Pbila.  1854,  149:  Blenn^iua  genHli$ 
GUuther,  iii,  217:  Blennius  gentilis  Steindachner,  Ichth.  BeitrUge,  v,  150,  1876.) 

1156.  I.  p*nctatiis  (Wood)  J.  <&  G. 

Light  olivaceous,  with  darker  reticulations,  forming  ill-defined  ver- 
tical bars;  head  with  very  distinct  black  dots;  a  series  of  black  dots 
on  each  side  of  lateral  line;  dorsal  with  a  black  blotch  in  front  and 
with  the  lateral  bars  extending  on  it;  anal  fin  blackish,  the  rays  tipped 
with  white;  caudal  barred.  Body  rather  deep;  head  large,  obtuse; 
interorbital  space  concave,  half  the  diameter  of  orbit;  orbital  cirrus 
as  long  as  dorsal  spines,  bifid  at  tip,  branched  below;  a  minute  nassd 
cirrus;  no  canines;  gill-openings  extending  to  about  lower  foarth  of 
base  of  pectoral,  thus  narrower  than  in  J.  gentilis.  Dorsal  fin  bigh^ 
little  notched,  the  soft  part  highest,  the  spines  stiff,  2§  in  head.  Head 
3f ;  depth  3*;    D.  XII,  15;  A.  19.    Coast  of  North  and  South  Carolina. 

(Blennius pundatuB  Wood,  Joum<  Acad.  Nat.  Sci.  Phila.  iv,  278, 1825:  Blennius  puno- 
iatus  GUnther,  iii,  228:  1  Blennius  hentz  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  iv,  363, 
1825:  1  ffypsohlennius  hentzi  Gill,  Cat.  Fish.  East  Coast  N.  Amer.  1861,  nomen  nudum,) 

494.— HTFIiEUROCHILlIS  Gill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  168:  type  Blennius  multifilis  Grd.) 

This  genus  differs  from  Blennim  in  the  restriction  of  the  gill-openings 
to  the  sides,  the  gill-membranes  being  broadly  and  fully  joined  to  the 
isthmus.  (6,  upsilon;  nXeupovj  side;  ;^£Uo?,  lip;  the  allusion  not  evi- 
dent.) 

1157.  H.  mulUmis  (Grd.)  GiU. 

Dusky  brown,  b^ck  and  vertical  fins  with  roundish  spots,  most  con- 
spicuous in  the  young.  Head  short,  the  profile  bluntly  decurved;  max- 
illary reaching  to  below  middle  of  eye;  four  canine  teeth,  those  in  the 
lower  jaw  larger  than  those  in  upper;  supraocular  cirri  very  high,  each 
with  four  smaller  ones  at  base.  Dorsal  fin  not  emarginate,  the  soft  rays 
rather  higher  than  the  slender  flexible  spines;  membrane  of  last  ray 
almost  reaching  base  of  caudal;  origin  of  anal  in  advance  of  that  of 
soft  dorsal;  pectorals  broad,  reaching  beyond  front  of  anal;  ventrals 
long,  nearly  reaching  vent.  Head  3|;  depth  about  same.  D.  XIII, 
14;  A.  II,  18;  V.  I,  3.    Coast  of  Texas.    (Grd.) 

(Blennius  mumjilis  Girard,  U.  S.  Mex.  Boond.  Surv.  1859,  27,  pi.  xil,  f.  6:  Blennius 
mulUfilU  GUnther,  iu,  562;  Gill,  Proo.  Acad.  Nat.  Sci.  PhUa.  1861, 168.) 
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115§.  H.  ffeminatus  (Wood)  J.  <&  G. 

Olive  brown,  faintly  barred  with  darker^  aides  plain  (in  our  speci- 
mens), or  witli  *' several  pairs  of  spots  of  a  reddish-brown  color,  ar- 
ranged pretty  regularly  in  a  double  row''  {Wood)}  vertical  fins  edged 
with  darker,  especially  the  anal;  dorsal  black  in  front.  Head  not  very 
blunt,  the  anterior  profile  straight,  obliqtte;  orbital  cirrus  not  hirge, 
shorter  than  eye,  branched  at  tip;  interorbital  space  concave,  not  half 
diameter  of  eye;  a  slight  transverse  groove  behind  eye;  canines  in  both 
jaws  very  strong,  hooked  backwards,  the  lower  considerably  stronger 
than  upper;  gill-openings  extending  downward  to  opposite  or  slightly 
below  lower  edge  of  pectoral.  Dorsal  fin  not  emarginate,  the  spines 
slender,  but  rather  stiff,  lower  than  the  soft  rays;  pectorals  shortish, 
veutrals  rather  long.  Head  3^ ;  depth  4.  D.  XI,  15 ;  A.  18.  L.  2i 
inches.  South  Atlantic  coast  of  the  United  States;  abundant  in  empty 
shells  and  clusters  of  tunicates. 

{Blennius  geminatas  Wood,  Jouru.  Acad.  Nat.  Sol.  Pblla.  iv,  S7d,  1824:  IBlenniui 
geminatus  GUnther,  iii,  22d.) 

405.— BJLENIVIIIS  Linnffius. 
Blennies. 
(Artedi;  LmosDUB,  Syst.  Nat. :  type  Blennius  ooelUiris  L.) 

Body  oblong,  compressed,  naked;  head  short,  the  profile  usually 
bluntly  rounded;  mouth  small,  horizontal,  with  a  single  series  of  long, 
slender,  curved,  close- set  teeth  in  each  jaw,  besides  which,  in  the  lower 
jaw  at  least,  is  a  fang-like  canine  tooth  on  each  side;  premaxillaries  not 
protractile;  gill-openings  wide,  extending  forward  below,  the  mem- 
branes free  from  the  isthmus,  or  at  least  forming  a  fold  across  it.  Dor- 
sal fin  entire,  or  more  or  less  emarginate,  usually  free  from  caudal,  the 
spines  slender;  pectorals  moderate;  veutrals  well  developed,  1,  3;  no 
pyloric  coeca;  lateral  line  developed  anteriorly.  Species  very  numer- 
ous, lurking  under  rocks  and  algte  in  all  warm  seas;  some  species  in 
the  lakes  of  Northern  Italy.  {BlenniuSy  the  ancient  name,  from  fiXewa^ 
slime.) 

fl.  Orbital  cirri  present.    (Blennius,) 
b.  Both  jaws  with  cauine  teeth, 
c.  Dorsal  little  emarginate. 

1159.  B«  Aicoram  Cuv^.  &  Yal. 

Olive  green,  becoming  darker  above,  with  numerous  brown  spots 
on  the  cheeks  and  sides  of  the  body;  below  faintly  reddish.    Orbital 


Digitized  by  VjOOQIC 


760      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY ^IV. 

cirri  nearly  as  long  as  bead,  bifid  above,  and  with  fringes  at  the  base. 
Dorsal  fin  slightly  emargiuate,  free  from  the  candal,  the  spines  rather 
stiflf.  Head  very  short  and  deep,  its  profile  nearly  vertical ;  both  jaws 
with  very  strong  canines.  Gill-membranes  free  from  isthmus  poste- 
riorly. Head  6  in  total  length.  D.  XI,  17;  A.  18.  Open  ocean,  from 
near  the  Azores ;  said  to  have  been  once  taken  off  the  coast  of  New 
York. 

(Olivier  &  Valenciennes,  xi,  263;  GUnther,  iii,  217;  Dekay,  New  York  Fauna,  Fish. 
149,  pi.  22,  fig.  G6.) 

«a.  Orbital  cirri  none.    {Pholia*  Fleming.) 

1160.  B.  carollnofik  (C.  &  V.)  J.  <&  G. 

Greenish,  with  4  or  5  irregular  dark  spots  or  shades  along  the  back; 
dorsal  with  a  large  black  spot  in  front;  anal  brown-edged.  Body 
rather  long  and  slender,  more  elongate  than  in  Blennim  pholis,  more 
compressed,  the  head  longer;  maxillary  extending  to  opposite  iniddle 
of  eye;  teeth  |f ,  with  strong  canines  in  both  jaws.  Gill-membraues  free 
from  isthmus ;  no  trace  of  tentacles  above  eye.  Dorsal  spines  slender, 
a  little  lower  than  the  soft  rays,  the  fin  little  emarginate;  dorsal  and 
anal  not  joined  to  the  caudal.  D.  XII,  18;  A.  17.  South  Carolina. 
Only  the  original  type  in  the  museum  at  Paris  known ;  from  this  the 
present  description  was  taken. 

{Pholis  caroUnua  Cuv.  Sl  Val.  xi,  276.) 

408.~NEOCI.INU8  Girard. 

(Giranl,  U.  S.  Pac.  E.  R.  Surv.  Fish,  x,  114,  1858:  type  Ncoolinus  hlanchardi  Girard.) 

Body  compressed,  rather  elongate,  covered  with  minute  cycloid  scales; 
lateral  line  present,  incomplete,  high  anteriorly;  head  naked,  the  cheeks 
tumid;  upper  jaw  protractile;  maxillary  greatly  produced  backward, 
more  than  two-thirds  length  of  head,  reaching  far  beyond  the  eye; 
both  jaws,  vomer,  and  palatines  with  stout,  unequal,  conical  teeth  in 
a  single  series,  besides  which,  in  the  front  of  the  jaws,  are  smaller 
teeth;  nasal  and  supraocular  region  with  fringed  tentacles;  gill-mem- 
branes broadly  united,  free  from  the  isthmus;  gill-rakers  weak.  Dor- 
sal fin  long,  scarcely  emarginate,  its  anterior  two-thirds  composed  of 
slender,  flexible  spines,  which  are  similar  to  the  soft  rays,  all  of  which 
are  simple;  anal  long,  its  rays  all  simple;  ventrals  moderate,  I,  3;  cau- 
dal fin  distinct;  pectorals  rather  broad,  rounded;  no  air-bladder;  no 
pyloric  coeca.    Pacific  Ocean.    (yio<:^  new;  x^evoc,  Olinns.) 

*  Fleming,  Brit.  Anim.  207:  type  Blennius  phoUs  L.  (OoXHf  ancient  name  of  some 
fiiih  which  was  believed  to  shelter  itself  in  a  oloud  of  muooofi  which  it  produced.) 
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il6i«  N.  satirlcus  Girard. 

Dark  brown,  nearly  uniform;  maxillary  flap  broadly  edged  with 
bright  yellow.  Head  bluntish,  convex  in  profile;  eyes  large,  high  up, 
well  forward,  separated  by  a  rather  narrow  flattish  interorbital  space; 
top  of  head  convex;  cheeks  long;  opercles  short.  Bead  larger,  and 
teeth  rather  stronger  than  in  If,  hlancJiardi;  maxillary  enormously  de- 
veloped, reaching  about  to  gill-opening,  its  length  varying  with  age; 
provided  at  tip  and  inner  margin  with  a  very  broad  wing-like  flap, 
which  is  joined  to  the  lower  part  of  the  cheek;  this  membrane  is  more 
than  twice  the  diameter  of  the  eye;  below  it  is  another  membrane  con- 
necting this  with  the  lower  jaw;  supraorbital  cirrus  quite  small,  but 
present.  Head  SJ;  depth  6;  maxillary  with  flap,  3 J.  D.  43;  A.  29. 
L.  12  inches.    Monterey,  Gal.;  a  rare  and  most  interesting  species. 

{NeocUnus  saiiricus  Girard,  Proc.  Acad.  Nat.  Sci.  1869,  57;  GUnther,  ii,  260.) 

1169.  IV*  blanchardi  Girard. 

Dark  red  or  plum  color,  with  olive-green  blotches  on  the  side;  belly 
olive,  speckled  with  lighter;  front  of  mouth  red;  fins  colored  like  the 
body;  a  black  spot  ocellated  with  yellow  between  the  first  and  second 
dorsal  spines;  2  light-yellow  spots  at  base  of  caudal;  dorsal  and  cau- 
dal tinged  behind  with  yellow;  anal  and  pectorals  chiefly  vermilion ; 
color  quite  variable,  some  specimens  duller  or  barred.  A  long  cirrus, 
much  longer  than  eye,  above  the  front  of  the  eye;  reddish  at  base,  its 
fringed  tips  bright  yellow;  a  short,  multifid,  nasal  barbel,  and  a  cluster 
of  3  or  4  fringed  barbels  behind  suprilocular  cirrus.  Maxillary  two- 
thirds  length  of  head,  6  in  body,  large,  reaching  nearly  to  opposite 
front  of  dorsal;  lateral  line  ending  opposite  the  vent,  only  its  straight 
anterior  portion  being  developed.  Dorsal  spines  one-third  length  of 
head.  Head  4;  depth  5.  D.  XXVI,  17;  A.  30.  Coast  of  California, 
north  to  Monterey. 

(Girard,  U.  S,  Pac.  R.  R.  Surv.  Fish.  1858, 114;  GUnther,  ii,  259.) 

407.— ClilNVS  Cuvier. 
(Cuvier,  R^gne  Anim.  ii,  1817:  type  Clinus  acuminatus  C.  &  V.) 

Body  more  or  less  elongate  and  compressed,  covered  with  small 
or  minute  scales,  which  are  usually  cycloid;  lateral  line  complete, 
abruptly  decurved  behind  the  pectoral;  head  obtuse  or  somewhat 
pointed;  stout,  unequal,  conical  teeth  on  jaws  and  vomer,  and  some- 
times on  palatines;  the  teeth  mostly  in  single  series,  except  in  front; 
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no  conspicuous  i)08terior  canines;  maxillary  not  produced  backward 
from  angle  of  mouth;  gill-membranes  united,  free  from  the  isthmas. 
Dorsal  fin  long  and  low,  chiefly  composed  of  spines;  some  of  the  ante- 
rior spines  often  different  from  the  others,  longer  or  shorter,  and  set* 
farther  apart;  anal  fin  low,  with  2  spines;  ventral  fins  jugular,  of  1 
spine  and  2  or  3  rays;  caudal  fin  truncate;  branchiostegals  6;  air- 
bladder  and  pyloric  cceca  absent;  viviparous.  Inhabiting  rock-pools 
among  algae,  in  warm  seas.  Our  two  species  are  very  different,  and 
represent  opposite  extremes  in  this  large  and  varied  genus.  (x>l(Vo<r,  a 
name  of  some  sleepy  fish;  from  xAcVi^,  a  bed.) 

a.  Nape  with  a  fringe  of  filaments;  teeth  on  yomer  and  palatines;  scales  moderate. 
{Labro8omu8*  Swaiuson.) 

1163*  €•  nuchlpinnls  Qnoy  Sl  Gaimard. 

Keddish  browu,  sometimes  with  vertical  bands ;  a  black  spot  on 
opercle,  which  is  often  edged  with  white;  cheeks  and  fins  reticulate  or 
dotted.  Body  oblong,  rather  robust;  head  naked,  thick,  short,  not  very 
obtuse  anteriorly,  compressed  above;  mouth  rather  large,  the  maxilla- 
ries  not  prolonged  backward,  extending  to  opposite  the  posterior  part 
of  eye,  2 J  in  head;  teeth  on  jaws,  vomer,  and  palatines;  front  teeth  of 
jaws  conic,  strong;  eyes  large;  interorbital  space  very  narrow;  each 
side  of  neck  with  a  long  series  of  hair-like  filaments,  nearly  as  long  a9 
eye;  orbital  tentacle  short  and  broad,  multifid;  nostrils  with  a  tufted 
barbel;  lower  jaw  slightly  projecting,  its  posterior  teeth  sometimes  re- 
curved; pectorals  a  little  shorter  than  head,  reaching  vent  Dorsal 
spines  rather  slender,  the  three  anterior  spines  scarcely  shorter  than 
the  others;  all  the  spines  lower  than  the  soft  rays;  dorsal  fin  com- 
mencing near  the  nape,  the  spinous  portion  long;  soft  rays  higher 
than  the  spines;  caudal  small;  pectorals  rather  large;  ventrals  mod- 
erate; gill-membranes  broadly  united,  free  J&om  the  isthmus;  lateral 
line  complete,  high  anteriorly,  then  abruptly  decurved;  membranes 
of  vertical  fins  scaly;  scales  not  very  small,  cycloid.  Head  3J;  depth 
3i.  D,  XVni,  12;  A.  II,  17;  Lat.  1.  70.  L,  8  inches.  West  Indies; 
occasional  on  our  South  Atlantic  coast. 

{Clinm  nuchipinnU  Quoy  &  Gaimard,  Voy.  Urania  Zool.  255:  Clinus  pectin\fer  Cut. 
&  Val.  xi,  374:  Lepiaoma  mrrhosum  Dekay,  N.  Y.  Fauna,  Fish.  1842,  4U  Clintu  nucki- 
pinnia  Gttnther,  iii,  262:  Lahrosomus  peciin\f€r  Gill,  Proo.  Acad.  Nat.  Soi.  Phila.  1860, 
105.) 

*Swain8on,  Class.  Fish,  ii,  75,  1839:  type  Clinus  peoUn^fer  Cuv.  &  VaL  =  C/tMii#  nu- 
chipinf48  J,  &  G.    (Labrua;  dSf^a,  body.) 
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kui.  Nape  withoat  fringe  of  filaments. 

h.  Head  pointed;  no  palatine  teeth;  spinous  dorsal  notched  behind  fifth  spine; 
scales  minute.    (  Gibbonsia  *  Cooper. ) 

1164*  €•  evides  J.  &,  G.  nom.  sp.  nov. 

Usual  color  of  adult  translucent,  reddish  or  orange^  nearly  plain;  a 
large  pellucid  spot  on  the  membrane  behind  third  dorsal  spine,  and 
some  small  ones  behind  it 5  pectorals  barred;  young  specimens  vari- 
ously variegated,  with  light  and  dark  shades  of  red,  brown,  and  white, 
the  hue  varying  exceedingly  and  dependent  on  the  surroundings;  a 
dark  spot  usually  present  behind  gill-opening.  Body  elongate,  com- 
pressed; head  small,  rather  pointed;  mouth  quite  small,  terminal,  the 
maxillary  about  reaching  pupil,  3 J  in  head;  lower  jaw  projecting;  no 
teeth  on  palatines;  posterior  teeth  not  recurved;  eye  moderate,  shorter 
than  snout,  nearly  6  in  head;  a  small  supraocular  flap,  not  higher  than 
pupil.  First  spine  of  dorsal  inserted  over  preoperde,  its  length  more 
than  one- third  that  of  head;  the  second  nearly  equal;  the  third,  fourth, 
and  fifth  progressively  shorter;  the  sixth  about  as  long  as  fourth;  the 
seventh  longer;  the  rest  nearly  equal  to  the  last,  which  is  lower  than 
the  soft  rays;  pectorals  short,  not  reaching  vent;  ventrals  short;  scales 
very  small,  smooth;  head  naked;  no  air-bladder.  Head  4f ;  depth  4§. 
D.  V,  XXXr,  10;  A.  II,  26.  L.  9  inches.  Coast  of  California,  from 
Monterey  southward;  in  rock-pools;  very  abundant. 

{Myxodes  (Gibhonsia)  elegana  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  iii,  109, 1864:  Blakea 
eUgans  Steindachner,  Ichth.  Beitriige,  v,  148, 1876;  not  Clinus  elegans  C.  &  Y.) 

408.~H1:T1:ROSTICHUS  Glrard. 
Kelp-fishes. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 143:  type  Heterosiiohtu  rostratm  Grd.) 

Body  rather  elougsite,  compressed,  covered  with  very  small,  smooth 
scales;  head  long  and  low,  the  snout  conic,  produced,  very  acute;  pre- 
maxillaries  protractile;  mouth  moderate,  terminal;  each  jaw  with  a  row 
of  conical  teeth,  behind  which  anteriorly  is  a  broad  patch  of  villiform 
teeth;  vomer  and  palatines  with  villiform  teeth;  gill-rakers  feeble; 
gill-membranes  broadly  united,  free  from  the  isthmus;  orbital  cirri 
minute  or  wanting;  cheeks  scaly.  Dorsal  fin  very  long,  the  posterior 
rays  soft,  the  five  anterior  spines  wider  apart  than  the  rest  and  sepa- 
rated from  them  by  a  notch,  the  first  and  second  spines  longest,  rather 
flexible,  the  other  spines  stiff;  caudal  fin  forked;  ventrals  I,  3;  pec- 

*  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  iii,  109:  type  Myxodea  elegant  Cooper.  (Dedi- 
cated to  Dr.  J.  P.  Gibbons.) 
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torals  mcklerate;  lateral  line  simple^  complete,  abruptly  curved  behind 
pectorals;  air-bladder  present,  large.  Size  large.  (fre/>or,  difFerentj 
crixo<:^  rank;  in  allufiion  to  the  anterior  dorsal  spines.) 

1165*  H«  rostratas  Grd.— JTeZp-^A. 

Translucent  reddish  brown,  varying  to  blackish  or  olive,  with  traces 
of  shining  pale  bands  on  the  sides,  and  dark  vertical  bars,  the  hne 
and  pattern  of  color  varying  greatly;  young  specimens  most  varie- 
gated; a  translucent  spot  behind  third  dorsal  spine.  Body  much  com- 
pressed, deepest  anteriorly;  head  slender,  compressed  and  pointed; 
lower  jaw  projecting,  with  thick  lip;  maxillary  reaching  pupil,  2§  in 
head;  eye  large,  7  in  head;  orbital  cirrus  minute,  usually  entirely  want- 
ing; cheeks  and  upper  edge  of  opercle  with  small  scales,  rest  of  head 
naked;  middle  rays  of  caudal  about  two-thirds  length  of  outer.  Head 
3|;  depth  3|;  B.  6.  D.  V,  XXXII,  13;  A.  II,  34.  L.  15  inches.  San 
Francisco  to  San  Diego.  The  largest  of  the  Blennies  which  are  allied 
to  Clinus. 

(Girard,  Proc^  Acad.  Nat.  Sci.  Phila.  1854, 143;  Girard,  U.  S.  Pac.  E.  R.  Surv.  Fish. 
36;  Giiiither,  ii,  264,  and  iii,  261.) 

409.— CBEJUNOBATES  Gttnther. 
^Auchenopierus  GQnther,  preoccupied.) 
(Gttnther,  Proc.  Zool  Soc.  Lond.  1861,  374:  type  Auchenopterua  monophthalmua  Gthr.) 

Body  moderately  elongate,  compressed,  covered  with  rather  large 
cycloid  scales;  head  shortish,  naked;  cheeks  full;  mouth  moderate, 
with  a  band  of  conical  teeth  in  the  jaws  and  about  one  series  on  the 
vomer;  none  on  the  palatines;  gill-membranes  united,  free  from  the 
isthmus;  upper  surface  of  head  Mith  tentacles.  Dorsal  fin  low,  com- 
posed of  stiff  spines,  with  but  a  single  soft  ray,  which  is  lower  than  the 
spines;  first  three  spines  more  or  less  separated  from  the  others;  anal 
fin  low,  with  two  spines;  ventrals  jugular,  well  developed;  pectorals 
broad;  lateral  line  complete,  strongly  curved  anteriorly.  Warm  seas. 
This  genus  differs  from  Cristiceps  in  having  but  one  soft  ray  in  the 
dorsal  fin,  and  in  the  well-developed  scales.  (xprjfivofidTyjt:^  one  who 
haunts  rocks.) 

a.  Three  anterior  spines  connected  to  the  others  by  membrane. 

1166*  €•  iiftteirripiBB^s  Bosa  Smith. 
Color  dark  brown,  variegated  with  different  shades  of  brown  and 
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reddish;  about  6  indistinct  dark  cross-bars;  a  distinct  ocellated  black 
spot  on  posterior  part  of  dorsal  fin;  caudal  fin  translucent,  speckled; 
a  black  bar  at  its  base;  base  of  pectorals  violet,  bordered  with  black, 
the  rest  of  the  fin  checkered;  ventrals  barred.  Head  stout,  broad, 
conical;  mouth  little  oblique;  eyes  large;  nasal,  supraocular  and  nu- 
chal regions  with  fringed  cirri,  those  at  the  nape  flap  like.  First  and 
second  dorsal  spines  low,  a  little  higher  than  the  third,  which,  in  turn, 
is  higher  than  the  fourth,  and  separated  from  it  by  an  interspace;  the 
membrane  between  the  third  and  fourth  spines  deeply  emarginate; 
anterior  spines  not  forming  a  separate  fin ;  highest  anterior  spine  not 
higher  than  the  highest  of  the  posterior  part  of  fin.  Head  4;  depth  4^. 
D.  Ill,  XX  Vlir,  1 ;  A.  II,  20;  V.  1, 3;  Lat.  1.  38.  L.  2^  mches.  San 
Diego,  California,  southward  to  Mazatlan;  abundant  in  rock-pools. 
{Cremnohaies  integripinnU  Rosa  Smith,  Proo.  U.  S.  Nat.  Mas.  1880, 147.) 

410.~€HIROIiOPHirS  Swainson. 

(^Blenniops  Nilsson:  Carelophua  Kroyer.) 

(Chirolophis  Swainson,  Class.  Fish,  ii,  275, 1839:  type  Blennius  yarrelli  C.  &  V.  =  B?eii- 
niu8  aacanii  Walb.) 

Body  moderately  elongate,  covered  with  small  scales;  no  lateral  line; 
snout  short;  no  teeth  on  vomer  or  palatines;  teeth  in  jaws  small;  gill- 
membranes  united,  free  from  the  isthmus;  nostrils,  orbital  region,  and 
neck  with  dermal  flaps,  the  supraorbital  flaps  high.  Dorsal  fin  long, 
of  spines  only;  ventrals  well-developed,  jugular;  caudal  flu  distinct. 
No  air-bladder  or  pyloric  coeca.  Northern  seas;  one  species  known 
from  Europe;  a  second  species,  imperfectly  described  by  Pallas,  may 
be  provisionally  placed  with  it.  {x^tpj  hand ;  ^o^oc,  crest ;  apparently 
xapa,  head,  was  intended,  which  would  make  "  Carelophus.^) 

1167.  €•  (f)  polyactocephalos  (Pallas)  J.  <&  G. 

Form  of  Zoarces.  Body  compressed,  covered  with  soft  imbedded 
scales;  head  very  short,  retuse;  lower  jaw  longer;  ."both  jaws  without 
teeth"; (!)  eyes  approximate;  interorbital  space  with  2  minute  cartilag- 
inous spinules;  2  large  superciliary  cirri;  vertex  behind  orbits  subex- 
cavated,  with  2  series  of  erect  cirri.  Dorsal  flu  beginning  at  the  neck, 
extending  to  the  caudal;  ventrals  undescribed.  D.  LXX.  Kamt- 
scbatka  (Pallas)  and  Alaska. 

{BlenniM  polyactooephaltu  FMaSf  Zool.  Ro8S.-A8iat.  ili,  179,  1811.) 
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411.— HUBJSIVOIDES*  Lac^pMe. 

BuUer-Jishes. 

{Cenironotus  Bloch:  OunneUu9  CuYiei,) 

(Lac^pMe,  Hist.  Nat.  Poias.  ii,  324,  1800:   type  Muranoide$  $uj^  IjBc6p,^=:BI^Hmim$ 
gunn€Uu$  L.) 

Body  long  and  low,  considerably  compressed,  somewhat  band-shaped, 
the  tail  slowly  tai)ering;  head  small,  compressed,  naked  or  Bcaly; 
month  rather  small,  oblique;  jaws  with  rather  small  teeth  iu  narrow 
bands  or  single  series;  vomer  and  palatines  usually  toothless;  gill- 
membranes  broadly  united,  free  firom  the  isthmus;  scales  very  smsdl, 

*  Little  known  species  related  to  Muranoides,  recorded  from  Kamtschatka,  and 
doubtless  occnrring  also  in  Alaska,  are  the  following : 

M.  UBnia  (Pallas). 

Body  banded;  teeth  obtase,  sabdistinct;  head  sabtriangolar,  compressed;  body 
ensiform,  covered  with  minute  imbedded  scales;  vent  median.  Dorsal  fin  extending; 
from  near  the  head  to  the  tail,  the  spines  sabeqaal;  caudal  subdistinct;  pectorate 
small;  ventrals  represented  by  2  recurved  spines.  D.  LXXXVU;  A.  47.  Knrile 
Islands.    (PalUu.) 

{Blennius  icenia  PaUas,  Zoogr.  Ro88.-A8iat.  iii,  178.) 

if.  ruberrimuM  (Cut.  &  Val.) 

Bright  red.  Form  of  preceding;  scales  inconspicuous;  Tentrals  each  a  singk 
scarcely  projecting  spine;  caudal  broad,  rounded,  distinct.  D.  CXV.  Knrik 
Islands.    {Pallas.) 

(GunnellM  ruberrimus  Cuv.  &  VaL  xiv,  440,  after  Pallas,  1.  c.  178.) 

if.  f  ocellatus  (Tilesius.) 

Brownish,  marked  with  yellow  and  purple;  six  black  oceUated  spot«4  alon|^  the 
dorsal  fin.  Caudal  distinct;  ventrals  none.  D.  LXXX;  A.  50.  Otherwise  eBsentially 
asin  3f.  gunnellus.    Kamtschatka.    (Cuv,  4"  VaU) 

(Ophidium  ocellatum  Tiles.  M^m.  Acad.  St.  Petersb.  ii,  237, 1811 :  Gunnellua  apo9  Cur. 
&  Val.  xiv,  426:  Cenironoiua  apus  Gthr.  iii,  288.) 

GUNNELLOPS  Bleeker. 

(Bleeker :  type  Blennius  roseua  Pallas.) 

Apparently  distinguished  from  Murcsnaidea  by  the  tapering  tail,  around  which  the 
vertical  fins  are  confluent;  palatine  teeth  present. 

{Gunnellus,  Gunnel,  an  old  name  of  Mur<gnoide$  gunnellus;  ^,  eye.) 

G.  roeeus  (Pallas)  Bleeker. 

Intensely  red.  Head  obtuse,  the  lower  Jaw  projecting;  eyes  large;  body  very 
long,  compressed,  ta][>ering  into  a  slender  tail ;  pectorals  small,  ovate,  hyaline ;  9 
spines  in  place  of  ventrals;  dorsal  extending  from  the  nape  to  the  end  of  the  tail; 
anal  joined  to  caudal.    D.  oa.  100;  A.  ca.  90;  P.  9;  V.  I.    Kurile  Islands. 

iBlenniuB  romts  Pallas,  L  c.  177:  Centronohu  ro9eu»  Gunther,  111,  290.) 


Digitized  by  VjOOQIC 


114.   BLENNIID^ — ^MUE^NOIDES.  767 

smooth;  no  lateral  line.  Dorsal  fin  long  and  low,  beginning  near  the 
head,  composed  entirely  of  stiflF,  sharp,  snbeqnal  spines;  anal  similar 
in  form,  of  two  spines  and  many  soft  rays;  caudal  fin  short  and  small, 
sometimes  joined  to  dorsal  and  anal;  pectorals  short;  ventrals  very 
small,  of  one  spine  and  a  rudimentary  ray  (obsolete  or  wanting  in 
some  imperfectly-known  species  provisionally  referred  to  this  genus); 
intestinal  canal  short,  without  coeca.  Shore  fishes  of  the  Northern 
fishes  of  the  Northern  seas,    (ixopatva^  an  eel;  slSo^j  form.) 

&.  VentralB  present,  1, 1.    {Murasnoides,) 

116§.  HE.  grannelliis  (L.)  OiXL-^Butter-fiah. 

Olive  brown;  sides  with  numerous  obscure  darker   bars;   base  of 

dorsal  with  ocellated  dark  spots;  a  dark  bar  below  eye.     Head  short 

and  compressed,  scaleless;  mouth  oblique;  maxillary  reaching  front  of 

pupil;  caudal  fin  distinct;  pectorals  little  more  than  half  length  of 

head;  ventrals  of  a  spine  and  a  rudimentary  ray.     Head  about  8; 

depth  9.     D.  LXXVIII;  A.  II,  38;  V.  I,  1;  vert.  85.     L.  12  inches. 

North  Atlantic;  abundant  both  in  America  and  Europe. 

(Blennitts  gunnellus  L.  Syst.  Nat.  1,  443:  Centronoitia  gunellus  GUnther,  iii,  285:  OphU 
dium  mncronatum  Mitch.  Trans.  Lit.  &.  Phil.  Soo.  i,  361,  1815:  Chinnellua  macroeephalua 
Girardy  Bost.  Journ.  Nat.  Hist,  vi^  263, 1850:  Gunellus  ingens  Storer,  Bost.  Joum.  Nat. 
Hist,  vi,  261, 1650;  perhaps  an  abnormal  specimen  rather  than  a  different  genus.) 

1169.  M.  fasclatns  (Bloch  &  Schn.)  Gill. 

Grayish  or  brownish,  marbled  with  darker,  anteriorly  with  several 
irregular  cross-bands,  which  reach  the  abdomen;  back  with  a  series  of 
10  or  12  sabtriangular  pale  spots  along  the  base  of  dorsal,  each  spot 
including  some  brown  specks;  a  brown-edged  pale  vertical  band  be- 
hind eye;  a  brownish  band  from  below  the  eye  to  the  throat.  Mouth 
very  oblique,  the  snout  short;  interorbital  width  less  than  diameter  of 
eye;  pectoral  scarcely  half  as  long  as  head;  ventrals  very  small;  ver- 
tical fins  not  joined.  Head  9J;  depth  9.  D.  LXXXVIII;  A.  H,  42; 
V.  1, 1.    Greenland  to  Alaska.    (CHinther.) 

( Ceniranotus  fasdaiua  Bloch  &.  Schneider,  165,  1801 :  Ounnelhu  fMciatuB  and  gnxf^ 
JandicuB  Cuv.  &,  Val.  xi,  441,  442:  Centronotus  faaeiahu  Gtlnther,  iii,  287:  ICmtronotue 
gunellifarmia  GUnther,  iii,  288.) 

1170.  M.  omatas  CGrd.)  GiU. 

Usually  greenish  above,  yellow  or  orange  below,  but  varying  to 
brown  and  cherry-red;  traces  of  about  20  darker  bars  along  sides;  a 
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dark  bar  downward  from  eye;  fins  reddish;  a  V-shaped  mark  from 
eyes  to  occiput,  grayish,  bordered  by  jet  black;  the  common  form 
(Uetus  Cope)  with  about  14  red  spots  along  base  of  dorsal,  each  with 
a  curved  black  bar  in  front  and  behind,  partly  encircling  it;  others 
{omatus)  with  about  as  many  broad  /\-shaped  darker  blotches,  which 
extend  on  the  fin,  the  first  one  or  two  blotches  often  shaped  as  in  the 
form  called  Icetns.  Head  naked,  very  narrow  above;  nape  nearly  equi- 
distant between  origin  of  dorsal  and  front  of  orbit;  origin  of  anal 
equidistant  between  base  of  caudal  and  base  of  pectoral ;  pectoral  2 
in  head;  ventrals  each  consisting  of  a  spine  and  a  ray.  Head  8; 
depth  8.  D.  LXXXVni;  A.  II,  37.  L.  12  inches.  San  Francisco  to 
Alaska;  very  abundant  northward. 

(Gunnellus  omattu  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  1854,  149:  Cenironotus  nebulosM 
Gthr.  iii,  287,  part,  but  the  Japanese  M,  fiebulosue  is  a  different  species:  Centronotu$ 
UBtw  Cope.  Proc.  Amer.  Phil.  Soc.  Phila.  1873.) 

IIYI.  M.  maxillaris  Bean. 

Brown;  back  with  a  series  of  11  rounded  or  oblong  pale  spots,  the 
longest  half  as  long  as  the  head;  all  of  these  spots  include  at  the  top 
a  rather  large  brown  spot,  and  below  numerous  little  brown  spots; 
between  the  first  and  second  pale  blotches  are  2  very  dark  spots  on 
the  dorsal  membrane,  and  below  the  dark  spots  a  pale  one  of  similar 
size;  sides  with  about  26  pale  bands,  mostly  well  defined,  especially 
anteriorly;  interorbital  space  with  a  brown  band,  preceded  and  fol- 
lowed by  a  pale  band  half  as  wide;  below  eye  2  whitish  bands,  with  a 
brown  one  between  them.  Head  scaleless;  mouth  little  oblique,  the 
lower  jaw  on  level  of  middle  of  eye;  width  of  mouth  equal  to  length 
of  pectoral  and  nearly  half  head;  mandible  as  long  as  pectoral.  Eye 
.  equal  to  i^iout,  a  little  more  than  interorbital  width ;  ventral  spine  % 
eye.  Highest  dorsal  spines  near  front  of  fin,  half  length  of  mandible; 
caudal  half  head;  vent  under  forty- third  dorsal  spine,  not  far  behind 
middle  of  body.  Head  8;  depth  7.  D.  LXXXVIH;  A.  II,  43;  V.  I, 
1.    Saint  Paul  Island,  Alaska.    (Becm.) 

aa.  Ventrals  rednced  to  a  rudiment. 

1179.  M.  dolictaograster  (Pallas)  J.  <&  G. 

Brownish  olive,  marbled  with  yellowish;  fins  yellowish;  dorsal  fin 
with  distant  pale  vertical  bands;  snout  very  short;  cleft  of  month 
oblique;  a  pair  of  small  bony  warts  ("verrucsB  osseee  e  cute  prom- 
inulsB'^)  in  place  of  ventrals.     Caudal  fin  well  developed,  the  dorsal 
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and  anal  joined  to  its  base.    Head  7;  depth  10.     D.  LXXXIII;  A.  II, 
50.    L.  12  inches.    Kamtschatka  and  Aleutian  Islands.    {Pallas.) 

(Blennim  dolichogaster  Pollaa,  Zoogr.  Bo88.-Asiat.  iii,  175,  1811:  Centronoitu  doUohO' 
gaster  Gilnther,  iii,  289.) 

aaa,  Yentrals  entirely  wanting.    (ABtemapieryx  RUppelL) 

1178.  m.  ffiinelliformis  (RUppeU)  J.  &  G. 

Eeddish  brown,  with  10  brown  cross-bands,  most  distinct  on  base  of 
dorsal  and  anal ;  light  blotches  along  dorsal  fin,  each  between  two  of 
the  brown  cross- bands,  and  each  with  a  brown  spot  in  the  center;  a 
light,  brown-edged,  vertical  band  below  eye.  Ventrals  none;  snout 
short;  cleft  of  mouth  oblique;  width  of  interorbital  space  less  than 
diameter  of  eye;  length  of  pectoral  3  in  head.  Dorsal  spines  short 
and  stiff;  caudal  distinct.  Head  SJ;  depth  8.  D.  LXXXI;  A.  H,  41. 
(Qunther.)    Type  supposed  to  be  from  Greenland. 

{Asternopteryz  gunelliformis  Biippell  MSS.:  Centronoius  gunt^iformU  GfLnther,  iii, 
288.) 

419.~APODI€HTHT8  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1854,  150:  type  Apodichihys  flavidu9  Girard.) 

Body  elongate,  compressed,  covered  with  very  small  scales;  no  lat- 
eral line;  snout  short;  mouth  moderate,  oblique;  teeth  in  the  jaws 
moderate,  stouter  anteriorly;  vomer  with  teeth;  gill-membranes  united, 
free  from  the  isthmus.  Dorsal  fin  long,  low,  even,  of  spines  only;  anal 
fin  similar,  preceded  by  a  large  spine  in  a  pouch  of  skin;  caudal  fin 
short,  connected  with  dorsal  and  anal;  no  ventral  fins;  pectoral  fins 
small;  intestinal  canal  short,  without  pyloric  co&ca.  Small  bright- 
colored  fishes  of  the  Pacific.  {aTcouq^  without  feet;  lxOu<;y  fish;  in  allu- 
sion to  the  want  of  ventral  fins.) 

a.  Anal  spine  very  long,  pen-shaped,  excavated  on  anterior  sorface.    (ApodiclUhys.) 

1174.  A.  flavldas  Girard. 

Color  orange,  varying  with  the  surroundings  to  intense  grass-green, 
brown,  and  dark  purple;  a  few  light  round  spots  along  axis  of  body 
posteriorly;  a  narrow  black  bar  downwards  and  backwards  from  eye; 
a  shorter,  less-distinct  bar  from  upper  margin  of  orbit  backwards  to 
occiput;  anal  fin  obliquely  barred  with  brownish.  Head  short;  mouth 
very  oblique;  maxillary  reaching  pupil;  upper  jaw  with  a  series  of  con- 
ical teeth,  behind  which  is  a  patch  of  smaller  teeth;  sides  of  mandible 
with  conical  teeth  in  a  single  series,  forming  a  patch  in  front;  vomer 
with  three  conical  teeth;  palatines  toothless;  nape  equidistant  between 
Bull.  Nat.  Mus.  No.  16 49 
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front  of  dorsal  and  pupil.  Anal  spine  very  large,  two-fifths  the  length 
of  head,  shaped  like  a  pen,  deeply  excavated  on  its  anterior  side,  and 
very  convex  behind,  very  thin,  flexible,  and  with  sharp  edges,  entirely 
included  in  a  pouch  of  skin;  pectoral  fins  about  two-fifths  length  of 
head.  Head  9^ ;  depth  7J.  D.  XCIII5  A.  I,  40.  L.  18  inches.  Point 
Concepcion  to  Vancouver  Island;  abundant;  usually  found  below  low 
tide-mark. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  150;  GUnther,  iu,  290:  Apodidtth^s  vire^- 
cena  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  55:  Apodichthys  inamatus  Gill,  Proc.  Acad. 
Nat  Sci.  Phila.  1862,  279:  Apodichthya  aanguineua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila. 
1862,  279.) 

aa.  Anal  spine  small,  not  pen-shaped  nor  excavated. 

llTft.  A.  facoram  Jor.  &  Glib. 

Bright  olive-green  or  deep  red,  the  color  varying  with  the  surround- 
ings; a  row  of  dark  spots  along  axis  of  body,  these  sometimes  with 
light-bluish  center,  and  connected  by  a  very  narrow  dark  streak ;  gen- 
erally a  dark  streak  downward  from  eye,  but  no  other  markings  aboat 
head.  Form  and  dentition  as  in  A.  flavidi^.  Mouth  very  oblique,  the 
maxillary  reaching  center  of  pupil ;  nape  nearer  front  of  dorsal  than 
end  of  snout.  Anal  spine  comparatively  small,  about  one-fifth  length 
of  head,  transversely  very  convex  in  front,  and  slightly  concave  or 
grooved  behind,  the  pouch  of  skin  at  its  base  little  developed;  pec- 
torals very  small,  shorter  than  eye;  anal  fin  beginning  nearer  tip  of 
caudal  than  tip  of  snout  by  about  3  times  length  of  head.  Head  10; 
depth  9J.  D.  LXXXIII;  A.  35.  L.  6  inches.  Monterey  to  Paget 
Sound;  abundant  in  rock-pools  and  bunches  of  FtLcm;  remarkable  for 
its  active  movements. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1880,  1.39.) 

418.-ANOPI.ABCHUS  Gill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  261:  type  Anoplarchua  purpureacena  GilL) 

Body  elongated,  compressed,  covered  with  very  small,  imbedded 
scales;  lateral  line  obsolete.  Head  small,  compressed;  eyes  small; 
mouth  oblique;  teeth  in  each  jaw  in  one  series,  of  nearly  uniform  size; 
no  teeth  on  vomer  or  palatines;  gill-membranes  broadly  attached  to  the 
isthmus;  branchiostegals  5.  Dorsal  fin  not  very  low;  no  anal  spines; 
ventrals  wanting;  caudal  fin  small,  entire;  pectoral  fins  moderate; 
pyloric  coeca  present,  few.  Pacific.  (avoT:ko<:^  unarmed;  a/j/oc,  anus; 
the  anal  fin  being  without  spines.) 
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1 1 76*  A.  atropurpurens  (KittUtz)  Gill. 

Color  grayish  olive,  varying  to  brown,  everywhere  above  finely 
marked  with  blackish  reticulations;  along  each  side  of  back  a  series  of 
small,  irregular,  sharply-defined  grayish  spots;  a  series  of  small  pale 
spots  along  lateral  line;  belly  pale;  crest  and  middle  line  of  back 
rather  p^le;  under  parts  of  head  yellowish;  an  oblique,  wedge-shaped, 
pale  streak  extending  downward  and  backward  from  the  eye,  bounded 
on  each  side  by  a  sharp  light-red  line,  and  then  by  a  dusky  area;  lower 
jaw  mottled;  dorsals  olivaceous,  speckled,  a  blackish  spot  on  front; 
anal  olive,  tinged  with  red;  pectorals  dull  orange,  barred  at  base;  cau- 
dal reddish,  with  narrow  pale  streaks,  and  a  light  bar  at  base;  color 
sometimes  nearly  plain  purplish,  but  more  often  grayish  and  mottled. 
Head  with  a  fleshy  crest,  which  rests  on  a  ridge  of  bone;  its  height  in 
older  specimens  about  equal  to  eye;  mouth  rather  large,  the  maxillary 
reaching  beyond  the  orbit.  Pectorals  about  half  the  length  of  head ; 
dorsal  and  anal  comparatively  high,  barely  connected  with  the  base  of 
caudal;  nape  midway  between  origin  of  dorsal  and  pupil.  Head  6J; 
depth  6^.  D.  LVH;  A.  41.  Alaska  to  San  Francisco;  abundant 
northward. 

(Opkidium  atropurpureum  Kittlitz,  Denkwiird.  einer  Reise,  Rn8S.-Amer.  i,  225,  1858: 
Centronotua  cristagalli  Gtinther,  iii,  289:  Anoplarchus  purpureacens  Gill,  Proo.  Acad.  Nat. 
Sci.  Phila.  1861,  261:  Anoplarchus  oruiagalli  Giiuther,  iii,  564.) 

IITT.  A.  alectroloplius  (Pallas)  J.  <&  G. 

Brownish-olive,  darker  above;  a  series  of  green  blotches  along  the 
dorsal;  dorsal  brownish-olive,  with  indistinct  oblique  bars;  anal  and 
caudal  with  wavy  lines;  head  with  a  longitudinal  fleshy  crest,  extend- 
ing from  above  eyes  to  nape.  Anal  fin  beginning  at  anterior  third  of 
body;  dorsal  and  anal  uniting  with  the  caudal;  pectorals  very  small; 
no  ventrals.  Lateral  line  obsolete.,  D.  LXIII;  A.  44;  0. 13.  Island 
of  Talek,  Gulf  of  Penshin.  {Cuv.  cfe  Val)  Perhaps  identical  with  the 
preceding. 

(Blenniu8  aJectrolophus  Pallas,  Zoogr.  Ros8.-Asiat.  ill,  174:  Onnnellus  aleetrolophui 
C.  &  V.  xi,  447:  Centranotua  aUcirolopkus  Gtinther,  iii,  289.) 

414.— XIPHISTER  Jordan. 
(Xiphidian  Girard;  preoccupied  in  Orthoptera,) 

(Jordan,  Proc.  U.  S.  Nat.  Mns.  1879,  241:  type  Xiphidion  mucoaum  Girard.) 

Body  elongate,  eel-shaped,  covered  with  small  scales;  lateral  lines 
several,  viz:  one  along  the  median  line  of  the  side,  one  above  this,  and 
oAe  below  it;  one  on  each  side  of  the  abdomen,  the  two  meeting  in 
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front,  and  one  from  the  occiput  toward  the  base  of  the  dorsal  fin. 
Each  of  these  has  on  each  side,  series  of  short  branches,  placed  at 
right  angles  to  the  main  line,  those  on  opposite  sides  altemating. 
Each  of  these  branches  has  about  two  open  mucous  pores.  Dead 
short,  bluntish,  scaleless;  mouth  moderate,  oblique;  jaws  with  rather 
strong  teeth,  the  anterior  canine  like;  no  teeth  on  vomer  or  palatines. 
Branchiostegals  6;  gill-membranes  separate,  free  from  the  isthmus.  A 
single  long,  low,  uniform  dorsal  fin-,  consisting  of  spines  only;  anal  fin 
similar  in  form,  with  2  small  spines;  caudal  short,  joined  to  dorsal  and 
anal;  no  ventral  fins;  pectoral  fins  veiy  small.  Intestinal  canal  mod- 
erately elongate,  with  4-6  well-developed  pyloric  cceca.  Herbivorous, 
feeding  on  algae.  Active  fishes,  inhabiting  tide-pools  and  crevices 
among  rocks  in  thaNorth  Pacific    (^X^Kmjp^  a  sword-belt.) 

11T§.  X.  clllms  Jordan  Sc  Gilbert. 

Color  olive-brown,  yellowish  below;  sides  with  marblings  of  different 
shades  of  brown,  sometimes  with  short  blackish  vertical  bars;  some 
round  black  spots  along  the  back  and  sides;  a  black  spot  behiud 
opercles;  numerous  black  spots  on  sides  of  head,  forming  in  older  spec- 
imens light  and  dark  streaks,  which  radiate  from  eye  across  cheeks 
and  opercles,  the  pale  streaks  forming  reticulations ;  dorsal  with  black 
spots,  and  a  series  of  bright  reddish-brown  cross-blotches;  pectorals 
and  caudal  plain.  Head  short;  nape  not  constricted;  mouth  small; 
maxillary  extending  to  middle  of  pupil;  teeth  strong,  the  anterior 
canine-like,  bluntish;  about  4  canines  in  lower  jaw,  5  or  6  in  the  upper, 
similar  to  the  teeth  behind  them,  but  somewhat  larger.  AbdomiDal 
lines  meeting  on  the  breast,  but  not  connected  with  the  lower  lateral 
line.  Dorsal  fin  beginning  close  behind  pectoral;  nape  midway  be- 
tween middle  of  eye  and  front  of  dorsal;  anal  beginning  about  a  head's 
length  nearer  snout  than  base  of* caudal;  pectoral  fin  comparativelj 
large,  longer  than  the  eye,  its  length  about  equal  to  distance  between 
middle  and  lower  lateral  lines.  Head  7;  depth  9.  D.  LXX;  A.  11,50. 
Monterey  to  Alaska ;  smaller  than  the  other  species,  and  living  in 
deeper  water. 

(Jordan  &  Gilbert,  Proo.  U.  8.  Nat.  Mas.  1880, 136.) 

1179*  X.  mucosus  (Girard)  Jordan. 

Blackish  green,  pale  on  belly  and  sides  of  head,  marked  posteriorly 
with  olive-green  in  various  pattern ;  a  transverse  light-greenish  bar  at 
base  of  caudal;  3  olive-brown  streaks,  radiating  backward  from  eye? 
paler  in  the  center  and  edged  above  and  below  with  blackish^  outside 
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of  which  is  sometimes  a  streak  of  pale  olive.  These  streaks  all  merge 
backward  into  the  color  of  the  head;  middle  streak  broadly  wedge- 
shaped;  the  third  streak  terminating  before  reaching  margin  of  pre- 
opercle;  old  specimens  often  coarsely  blotched  with  yellow.  Lower 
jaw  with  a  series  of  short  stont  conical  teeth;  upper  jaw  with  a  narrow 
band  of  similar  teeth;  2  strong  canines  in  upper  jaw,  4  in  the  lower. 
Lower  lateral  line  sending  a  branch  to  the  abdominal  line;  nape  not 
constricted.  Dorsal  beginning  anteriorly;  distance  from  its  origin  to 
occiput  less  than  that  from  occiput  to  tip  of  snont ;  origin  of  anal  nearer 
snout  than  tip  of  caudal  by  about  half  length  of  head;  pectoral  fin  as 
long  as  eye.  Head  8;  depth  7^.  D.  LXXIIT;  A.  48.  L.  18  inches. 
Monterey  to  Alaska;  very  abundapt  among  rocks  and  algse. 

{Xiphidion  mucosum  Giranl,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1858,  119:  Xiphidion  mu- 
co8um  GUnther,  iii,  291;  Jordan  &  Gilbert.  Proc.  U.  S.  Nat.  Mas.  1880, 137:  Xiphidium 
cruareum  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873.) 

1180.  X.  mpestris  Jor.  &.  Gilb. 

Eeddish  brown,  uniform  or  variously  shaded  with  lighter;  a  light 
olivaeeous  bar  at  base  of  Caudal,  extending  on  dorsal  and  anal ;  behind 
this  a  blackish  area;  tip  of  caudal  usually  pale;  3  long,  well-defined 
stnpes  radiating  backward  from  eye,  these  stripes  uniform  black,  ab- 
ruptly margined  with  very  light  olive;  the  central  stripe  proceeds 
straight  backward  from  the  eye,  half  the  breadth  of  the  cheeks,  at 
which  point  it  is  broadest;  it  is  then  narrowed  and  bent  abruptly 
downward;  both  the  middle  and  lower  stripes  reach  the  margin  of 
preopercle.  Teeth  essentially  as  in  X.  mticosus.  The  lower  lateral  line 
sends  a  branch  to  the  abdominal  line.  A  constriction  at  the  nape. 
Distance  from  origin  of  dorsal  to  the  occiput  greater  than  the  distance 
from  the  occiput  to  the  snout.  Anal  fin  beginning  much  in  advance 
of  middle  of  body,  the  distance  from  the  first  ray  to  tip  of  caudal  ex- 
ceeding the  distance  to  snout  by  nearly  twice  length  of  head;  pectoral 
very  short,  its  length  less  than  diameter  of  eye.  Head  S^  depth  9. 
D.  LXVI;  A.  50.  L.  12  inches.  Smaller  than  the  preceding,  and 
equally  abundant;  among  rocks  and  algse,  from  Alaska  to  Monterey. 

(Jordan  &  GUbert,  Proc.  U.  S.  Nat.  Mus.  1880, 137.) 

41ft.-€EBEDI€HTHYS  Ayres. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  59, 1855:  tyi)e  Cebedichthps  criatagalli  Ayres^Apo- 
dichthys  violaceua  Grd.) 

Body  comparatively  short,  compressed,  covered  with  minute  scales; 
larteral  line  distinct,  running  very  high,  with  very  short  branches, 
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each  ending  in  a  pore,  as  in  Xiphister^  but  the  branches  more  oblique 
and  less  regular.  Head  short ;  crown  with  a  conspicuous  fleshy  lon- 
gitudinal crest  in  the  adult;  jaws  subequal,  with  conical  teeth;  villi- 
form  teeth  on  vomer  and  palatines;  gill-membranes  united,  free  ficwn 
the  isthmus.  Dorsal  fin  continuous,  long  and  low,  the  anterior  part 
composed  of  sharp  spines,  which  are  rather  lower  than  the  soft  rays; 
caudal  flu  rounded,  connected  with  dorsal  and  anal;  anal  fin  similar  to 
soft  dorsal,  with  1  or  2  small  spines;  pectorals  small;  ventrals  wanting. 
Intestinal  canal  elongate,  with  several  pyloric  cceca.  Pacific  OceaD. 
Herbivori)us,  similar  in  habits  to  the  species  of  Xiphistrr.  {xrjo^y  the 
Sapajou,  a  kind  of  monkey;  «>^yc,  fish;  in  aUusion  to  the  *'i)eculiar 
monkey-like"  physiognomy  as  seen  from  the  front.) 

1 1§1.  €•  violaceus  (Ayres)  Grd. 

Dull  olive  grayish,  mottled  with  lighter,  sometimes  reddish  tinged; 

vertical  tins  all  edged  with  reddish;  cheeks  with  3  darker  stripes, 

edged  with  paler,  one  downward  and  backward  from  the  eye,  close 

behind  angle  of  mouth;  another  above  it  to  root  of  pectoral;  another 

running  upward  and  backward  from  the  eye,  and  meeting  its  fellow 

over  the  crest.    Maxillary  extendiug  to  or  beyond  orbit.    Dorsal  scaly 

at  base;  vent  nearer  snout  than  base  of  caudal;  pectoral   two-fifths 

length  of  head;  nape  midway  between  dorsal    and  eye.     Head  Ci: 

depth  C.     D.  XXIII,  41;  A.  I,  41.     L.  30  inches.     San  Francisco  to 

Point  Concepcion ;  abundant. 

(Apodichthys  rio/aceu«  Girard,  Proc.  Aca<l.  Nat.  Sci.  Phila.  ia54, 150 :  Cebedickthyami' 
tagalH  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  58, 1^;  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish. 
121;  GUnther,  iii,2t)0.) 

416.— euhubsoobahhhus  Gin. 

(Gill,  Proc;  Acad.  Nat.  Sci.  Phila.  1664,  210:  type  Clinus  prcddsus  Kroyer.) 

Body  comparatively  short,  the  back  somewhat  arched;  mouth  rather 
large,  the  jaws  with  villiform  teeth;  teeth  on  vomer  and  palatines. 
Scales  small;  lateral  line  pi^esent,  median,  with  one  or  more  accessory 
branches;  pectorals  and  ventrals  well  developed.  Dorsal  moderately 
higb,  of  spines  only,  slightly  connected  with  tbe  rounded  caudal;  gill 
openings  continued  forwards  below,  the  membranes  narrowly  joined  to 
the  isthmus;  pyloric  cceca  present.  (£o,  well;  idauqj  middle;  ypafiitr^j 
line;  the  longest  lateral  line  being  the  middle  one.) 

a.  Lower  lateral  line  present. 
1182.  E.  praciSUS  (Kroyer)  Gill. 

An  ovate,  black,  wbite-edged  spot  between  the  sixth  and  tenth  dorsjil 
spines.     Snout  subcorneal;  cleft  of  mouth  slightly  oblique;  vomerine 
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and  palatiue  teetb  present ;  3  lateral  lines  on  ea^h  side,  the  median 
continued  to  the  base  of  the  caudal  5  ventral  fin  half  as  long  as  the  pec- 
toral, which  is  much  shorter  than  head;  dorsal  fin  terminating  just  at 
root  of  caudal.  Head  4;  depth  nearly  6.  D.  XLIX;  A.  34;  V.  3. 
Greenland.    {Oilnther.) 

{CUnus  prwoisus  Krtiyer,  Naturh.  Tidsskr.  i,  25,  1836:  Clinus  unimaculatus  Reinh. 
Vid.  Selsk.  vii,  114,  1837:  SiichcBua  unimaculatus  Gttnther,iii,  283;  Gill,  1.  0.  210.) 

aa.  Lower  lateral  line  wanting. 

11§8.  £•  snbbifurcatas  (Storer)  Gill.  ^ 

Brownish,  with  several  round  paler  blotches  above  at  the  base  of 
the  dorsal  fin;  spaces  between  these  blotches  darker,  appearing  like 
bars;  a  broad  black  bar  crossing  the  opercle  obliquely  from  below  the 
orbit,  and  two  parallel  dark  bars  running  backwards  from  orbit;  belly 
yellowish  white;  dorsal  fin  with  numerous  black  dots.  Mouth  rather 
large;  maxill^iry  reaching  to  below  orbit;  back  somewhat  arched;  ven- 
tral outline  nearly  straight;  eyes  large;  lower  lateral  line  wanting; 
upper  branch  of  lateral  line  about  two-thirds  length  of  head.  Head  4J; 
depth  nearly  5.    D.  XLIY ;  A.  30.    North  Atlantic,  south  to  Cape  Ood. 

{Pholia  suhbifuroatus  Storer,  Rep.  Fish.  Mass.  1839,  G3.) 

417.— STICH^US  Reinhardt. 

(Reinhardt,  Dansk.  Vidensk.  Natnr.  og  Math.  Afhandl.  1837, 109:  type  BUnniua  puno- 
iatus  Fabricius.) 

Body  comparatively  short  and  compressed,  covered  with  sgiall  scales; 
teeth  on  jaws,  vomer,  and  palatines.  Lateral  line  present,  single,  me- 
dian; pectorals  and  ventrals  well  developed.  Dorsal  moderately  high, 
of  spines  only,  free  from  the  caudal ;  gill-openings  continued  forward 
below,  the  membranes  narrowly  united  to  the  isthmus;  pyloric  coeca 
present.    (aTixdw^  to  set  in  rows.) 

1184.  S.  pnnctatas  (Fabric.)  Kroyer. 

Scarlet ;  dorsal  with  a  series  of  round  black  spots,  white-edged  pos- 
teriorly; head  below  with  5  brownish  cross-bands;  a  brown  streak 
jQrom  snout  through  eye.  Snout  subconical.  Dorsal  spines  of  mod- 
erate length.  Eye  half  interorbital  width.  Head  5^  in  total  length; 
depth  8.  D.  XL;  A.  1, 35.  {Oiinther.)  Polar  seas,  south  to  Oape  Ood 
and  Alaska. 

(Blenniua  punctalua  Fabric.  Fann.  Gron.  153,  1780:  Kroyer,  Natorh.  Tidsskr.  i,  377, 
1837;  GUnther,iu,  283.) 
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41§.— NOTOOBAinillUS  Bean. 

(Bean,  Pioc.  U.  S.  Nat.  Mus.  ir,  147, 1881:  type  Stkhanu  rothrocki  Bean.) 

This  geDos  differs  from  Stichceus  iu  the  presence  of  a  single  lateral 
line  along  the  base  of  the  dorsal  fin.  It  is  known,  however,  from  im- 
matare  examples  only.  The  caudal  fin  is  emarginate,  a  character 
unusual  in  this  family,    (v&toi:^  back;  ypaixixii^  line.) 

1185.  N.  rotlirocki  Bean. 

Pale  brown,  with  3  series  of  paler  spots,  those  of  the  median  seiieB 
usually  longer  and  narrower  than  the  others;  a  series  of  about  10  pale 
spots  on  median  line  of  back,  the  anterior  as  large  as  eye;  a  cLaik 
stripe  around  snout  to  end  of  opercle;   a  very  narrow  dark  strii)e 
along  base  of  dorsal,  its  lower  margin  seeming  to  mark  the  course  of 
the  superior  lateral  line.     Body  covered  with  minute  scales;  lateral 
line  undeveloped  (in  the  immature  specimens  known),  apparently  run- 
ning close  to  outline  of  back.    Teeth  in  the  jaws,  and  apparently  on 
vomer  and  palatines.    Gill-membrane  deeply  cleft,  free  from  the  isth- 
mus.    Eye  4  in  head,  as  long  as  the  subconical  snoUt;   maxUlary 
reaching  front  of  pupil.     Dorsal  beginning  above  upper  axil  of  pec- 
toral; like  the  anal,  connected  by  a  low  membrane  with  the  caudal; 
caudal  emarginate  behind;  ventrals  short,  close  together,  3  in  head, 
and  not  half  as  long  as  pectorals;  longest  dorsal  spines  half  height  of 
body.    Head  4^;  depth  6.    B.  0.    D.  XLVni;  A.  1, 34;  V.  1, 4;  P.  15j 
C.  21.    Korthem  Alaska  and  Siberia. 
(SdchcBUB^  rothrocki  Bean,  Proc.  U.  S.  Nat.  Mas.  iv,  146, 1881.) 

419.— liUMPElWlJS  RelDhardt. 
(Leptogunnellus  Ayres:  Leptoolinus  and  Anisarokus  GiU.) 

(Reinhardt,  Dansk.  Vidensk.  etc.  1837, 110:  type  Blennius  lumpenua  Fabr..) 

!pody  greatly  elongate,  moderately  compressed,  covered  with  small 
scales;  lateral  line  indistinct  or  obsolete.  Head  long;  snout  short;  no 
cirri;  eyes  large,  placed  high;  mouth  moderate,  with  a  single  row  of 
rather  small,  conical  teeth  on  each  jaw;  teeth  present  on  vomer  or  pal- 
atines; gill-openings  prolonged  forward  below,  very  narrowly  united 
anteriorly  to  the  isthmus,  not  forming  a  free  fold  across  it%  Dorsal 
composed  of  numerous,  sharp,  flexible,  rather  high,  spines;  caudal  fin 
long;  anal  many-rayed;  pectorals  large,  more  than  half  length  of  head; 
ventrals  well  developed,  jugular,  I,  3  or  1, 4;  intestinal  canal  long;  py- 
loric ccBca  present;  no  air-bladder.  Chiefly  herbivorous.  Northern 
seas.  *  (Lumpen,  a  Danish  name  of  some  similar  fish.) 
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a.  Teeth  on  vomer  and  palatinee ;  pectorals  with  the  upper  and  middle  rays  shortened, 
shorter  than  the  lower    (Leptoclinua*  Gill.) 

11  §6.  li.  macalatus  (Fries)  Nilss. 

Yellowish;  a  series  of  5  large  dark  spots  along  the  base  of  the  dorsal 

fin^  between  which  are  smaller  and  fainter  spots;  dorsal  and  caudal 

barred.    Gaudal  fin  truncate,  free  from  dorsal  and  anal;  ventrals  half 

as  long  as  head;  i>ectorals  large,  about  as  long  as  head.    Anterior 

rays  of  dorsal  short  and  free.    Teeth  on  vomer  and  palatines;  lower 

jaw  included;  maxillary  reaching  middle  of  eye.    Head  6.    B.  LX;  A. 

36.    (Collett.)     Greenland  to  Spitzbergen;  occasional  southward,  in 

deep  water. 

(CUnus  maoulatu9  Fries  ICgL  Vet.  Ak.  HandL  1837, 49:  Clinui aeuUatuB  Beinh.  Dansk. 
Vidensk.  Selsk.  Nator.  Af  handL  vii,  114, 122, 194, 1838:  StkhcBua  maoulatus  and  aculeatua 
Gilnther,  ill,  281;  CoUett,  Norske  Nord-Havs  Exp.  1880,  67.) 

aa.  Teeth  on  jaws  and  palatines,  none  on  vomer;  pectorals  with  the  middle  rays 
longest,  the  lower  ones  shortened. 
h.  Anterior  half  of  anal  fin  with  the  rays  shortened.    {Ani9arohu8\  Gill.) 

1187.  li.  mediws  (Reinh.)  Kroyer. 

Yellowish,  nearly  plain.  Lower  jaw  scarcely  included,  the  maxillary 
reaching  front  of  eye;  teeth  on  palatines,  none  on  vomer;  ventrals  slen- 
der, one-third  length  of  head ;  lower  rays  of  pectoral  shorter  than  mid- 
dle ones,  the  fin  shortei^  than  head.  Dorsal  and  anal  slightly  joined 
to  the  truncate  caudal ;  anterior  half  of  anal  with  the  rays  shortened. 
Head  6;  depth  10.  D.  LXI;  A.  42;  Y.  1, 3.  Greenlaod  to  IS^orway  and 
Spitzbergen.    ( Collett,) 

{Clinua  medius  Reinh.  Dansk.  Vidensk.  Afhandl.  1838, 114:  Lumpenus  mediue  Kroyer, 
Katurh.  Tidsskr.  i,  377, 1837:  StichcBus  mediae  Giinther,  iii,  281:  Anigarohtu  mcdiu$  GiU, 
Pioc.  Acad.  Nat.  Sci.  Phila.  1864,  209;  CoUett,  1.  c.  62.) 

hh.  Anal  rays  snbeqnaL    {Lumpenus,) 
11§§.  I.,  ani^uillaris  (Pallas)  GiU. 

Olive  green  above,  pale  below;  sides  marked  above  with  dark  olive 
brown;  a  series  of  more  or  less  distinct  oblong  blotches  of  olive  brown 
along  middle  of  sides;  dorsal  barred  or  spotted;  anal  pale;  opercle 
with  a  dark  blotch;  head  dusky  above.  Cheeks  scaly;  mouth  some- 
what oblique,  the  lower  jaw  included;  maxillary  reaching  front  of 
pupil ;  teeth  on  palatines,  none  on  the  vomer;  sides  of  each  jaw  with 
1  or  2  larger  teeth.  Gill-openings  prolonged  forward  a  distance  greater 
than  length  of  snout;  pyloric  cceca  4,  unequal.    Fins  all  comparatively 

*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 209:  type  CUnus  aculeatua  Reinh.  {Xejtrdiy 
slender;  xXivo^f  Clinus,) 

tGill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  209:  type  Clinue  mediua  Reinh.  {aridoi, 
unequal;  ccpxoi,  anus.) 
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high;  pectorals  two-thirds  length  of  head,  the  middJe  rays  longest; 
ventrals  one-third  length  of  head.  Dorsal  and  anal  Thstinct  from  the 
pointed  caudal,  which  is  nearly  as  long  as  head.  Head  8j  depth  14. 
D.  LXXI;  A.  40;  V.  I,  4;  B.  7.  L.  18  inches.  San  Francisco  to 
Alaska ;  very  abundant  northward. 

( Blennius  anguillaris  VaXlAs,  Zoogr.  Ross.-Asiat.  Hi,  176,  1811:  Leptognnnellus  gradlU 
Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  26:  Lumpenua  anguillarU  Girard,  U.  8.  Pac  R.  E- 
8urv.  Fish.  123:  Stichceua  anguillaris  GUntber,  iii,  282.) 

11§9.  li.  fabrlcli  (Cuv.  &  Val.)  Kroyer. 

Light  brown,  clouded  with  darker.  Upper  jaw  scarcely  longer  than 
lower.  Vertical  fins  separate  j  pectorals  large  j  ventrals  very  slender. 
Depth  14.    D.  LXIII ;,  A.  41;  V.  I,  3.    Greenland.    {Cuv.  &  Vol.) 

{BlenniuB  lumpenuf  Fabricins,  Fanna  Gronl.  151:  Ounnellw  fabrioU  Cuv.  Sl  Val.  xi, 
431:  Stich(BU8  lumpenus  GUntber,  iii,  280.) 

(Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1860,  21:  tjrpe  Blmnins  serpentinus  Storer.) 

Body  greatly  elongate,  covered  with  small  scales;  head  rather  sli- 
der; teeth  very  small,  in  a  single  series  in  each  jaw;  none  on  the 
vomer  or  palatines.  No  lateral  line;  no  cirri;  gill-openings  somewhat 
prolonged  forwards,  narrowly  united  to  the  isthmus.  Dorsal  fin  very 
long,  continuous,  of  spines  only;  ventrals  well  developed,  of  1  spine 
and  2  or  3  rays ;  pyloric  cc&ca  present.  This  genus  is  hardly  worthy 
of  separation  from  Lumpenus.    (/ie-roc,  slender;  Blennius.) 

a.  Dorsal  spines  60-65.    {Centroblenniua  Gill.*) 

1190.  I.,  nnbilns  (Ricb.)  J.  <&  G. 

Pale  olive,  marbled  with  darker.  Upper  jaw  slightly  longest  j  no 
teeth  on  vomer  or  palatines.  Vertical  fins  not  continuous;  ventrals 
slender,  one-third  length  of  head;  pectoral  fin  ovate,  the  middle  rays 
longest.    D.  LXIII;  A.  43;  V.I,  4.    Wellington  Sound.    {Richardmm^} 

(Lumpenus  ntibilus  Rich.  Last  Arctic  Voyage,  Fish.  13,  pi.  28:  Stich€eu8  nvbilM  Giin- 
ther,  iii,  564:  Centroblenniua  nubilua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  209.) 

aa.  Dorsal  spines  70-80.    (Leptohlenniua  GUI.) 

1191.  Lt.  serpentinus  (Storer)  Gill. 

Olive  above,  with  lighter  cloudings;  pale  below;  dorsal  fin  brownish, 
with  broad,  oblique,  white  bands;  pectorals  pale.  Head  not  large,  its 
sides  sparsely  covered  with  small  scales;  eye  as  long  as  snout;  max- 
illary reaching  front  of  pupil;  gill-openings  extending  forward  below, 
for  a  distance  less  than  length  of  snout;  pectorals  long,  seven-eightlw 
"Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  21:  type  Lumpentu  nubilut  filch. 
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length  of  head;  ventrals  moderate,  2§  in  head.     Head  9;  depth  16, 
T>.  LXXV;  A.  50;  V.  I,  3.    L.  12  inches.    Cape  Cod  to  Greenland. 

{Blennius  serpentinus  Storer,  Proc.  Boat.  Soc.  Nat.  Hist,  iii,  30, 1848;  Gill,  Proc.  Acad, 
Nat.  Sci.  Phila.  Iti64,  209.) 

tl03.  I^.  lampetrffiformis  (Walb.)  J.  dc  G. 

i'ellowish,  with  numerons  brown  spots  of  different  sizes;  caudal 
banded.  Ko  teeth  on  vomer  or  palatines;  maxillary  reaching  front  of 
eye.  Caudal  free,  acuminate;  first  three  or  four  rays  of  dorsal  short 
and  almost  free;  pectoral  convex,  shorter  than  head;  vent  well  for- 
ward. Head  9.  D.  LXXH;  A.  50;  V.  I,  3.  \Colleit)  Greenland  to 
Norway  and  Spitzbergen. 

{Blennius  lampetrwformis  Walbaum,  Artedi,  Piec.  1792,  184:  Clinus  nehulosus  Nilss. 
Skuud.  Fann.  1855, 195:  Siichceus  islandicus  Giinther,  iii,  281:  Blennias  gracilis  Stuwitz. 
Nye  Magaz.  f.  Naturv.  i,  406,  1838:  Clinus  nehulosus  Fries  Vet.  Akad.  Handl.  1837, 
55:  Lfptoblennius  gracilis  Gill,  1.  o.  210:  Lumpenus  lampetrcBfarmis  CoUett,  Norske  Nord- 
bavsExp.  1880,  71.) 

491.~Di:i.OI.EPIS  Bean.  ^ 

(Bean,  Proc.  U.  S.  Nat.  Mas.  1882:  type  Delolepis  virgatus  Bean.) 

Body  anguilliform,  moderately  compressed  posteriorly,  covered  with 
small,  imbricated,  cycloid  scales;  vent  nearly  median;  a  small  anal 
papilla;  lateral  line  continuous,  straight,  nearly  median,  composed  of 
open  pores,  without  prominent  tubes.  Head  oblong,  subquadrangular, 
nak43d,  the  muciferous  channels  well  developed,  the  vertex  shallow- 
concave;  snout  short,  obtuse;  nostril  single,  tubular,  close  behind  pre- 
maxillary;  eyes  small,  high,  separated  by  an  interspace  of  moderate 
width,  surrounded  by  a  series  of  shallow  pits;  mouth  wide,  oblique, 
terminal,  the  lower  jaw  projecting  beyond  the  upper;  lips  fleshy;  pre- 
maxillaries  slightly  protractile,  with  2  rows  of  small  conical  teeth;  a 
few  larger  teeth  at  the  symphysis;  vomer  and  palatines  with  a  few 
rather  large  teeth;  tongue  smooth,  adherent;  mandible  with  a  few 
shallow  pits,  the  series  continued  on  the  posterior  border  of  preop- 
ercle;  opercles  unarmed.  Gill-membranes  attached  to  a  narrow  isth- 
mus; gill-rakers  very  short;  pseudobranchiae  present.  Branchioste- 
gals  6.  Pectorals  short,  placed  low,  their  bases  vertical;  ventrals 
none;  dorsal  beginning  above  gill-opening,  composed  entirely  of 
spines;  anal  with  2  spines  and  many  split  rays;  dorsal  and  anal  con- 
tinuous with  the  caudal,  which  is  rather  long  and  pointed.  Intestine 
short,  with  a  few  pyloric  coeca.    (^rjAo?,  visible;  Xirzi^y  scale.) 

1 198.  D.  virgatus  Bean. 

Brownish  yellow;  a  brown  stripe  along  lateral  line;  another  along 
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back;  a  third  along  base  of  anal.  Width  of  head  equal  to  greatest 
depth  of  body;  interorbital  area  equal  to  snout,  or  one-third  length  of 
mandible;  maxillary  reaching  a  little  behind  eye,  its  length  3  in  dis- 
tance from  snout  to  front  of  dorsal;  eye  2  in  snout,  11  in  head.  Be- 
ginning at  a  short  distance  behind  origin  of  dorsal,  small,  oblong, 
cycloid  scales,  closely  imbricated,  cover  a  strip  of  the  body  along  the 
lateral  line;  the  scaled  area  gradually  widens  backward  until,  behind 
the  vent,  only  a  very  narrow  strip  along  bases  of  dorsal  and  anal  is 
naked.  Dorsal  beginning  over  upper  angle  of  gill-opening;  first  spine 
half  as  long  as  the  seventy-first  or  longest;  caudal  11  in  length;  pec- 
toral 3  in  head.  Head  6;  depth  10.  D.  LXXVI;  A.  II,  46;  P.  13; 
cceca  6.  L.  30  inches.  Coasts  of  British  Golumbia  and  Alaska.  {Bean.) 
(Bean,  Proc.  U.  S.  Nat.  Mus.  1882  ) 

499.-€RTPTA€ANTHODi:8  Storer. 

Wry-mouths, 

(Storer,  Bept.  Fish.  Mass.  1839,  28:  tyx>e  Cryptaoanihodea  maouXatvis  Storer.) 

Body  very  long  and  slender,  compressed,  naked ;  lateral  line  obso- 
lete; head  oblong,  cuboid,  with  vertical  cheeks;  conspicuous  mucifer- 
ous  channels  in  mandible  and  preopercle;  head  flattish  above,  with 
deep  rounded  pits  between  and  behind  eyes;  mouth  large,  very  ob- 
lique; lower  jaw  very  heavy,  its  tip  projecting;  premaxillary  not  pro- 
tractile; jaws  with  rather  sharp,  conical  teeth;  larger  teeth  on  the 
vomer  and  palatines;  most  of  the  teeth  in  single  series.  Oill-mem- 
branes  joined  to  the  isthmus;  the  gill-openings  prolonged  forwards 
below;  pyloric  cceca  6.  Dorsal  fin  long,  composed  entirely  of  spines, 
which  are  rather  strong,  but  enveloped  in  the  skin;  dorsal  and  anal 
joined  to  the  caudal ;  no  ventral  fins ;  pectorals  short.  Size  rather 
large;  one  species  known,    (xpunroq^  hidden;  axavOody^q^  spined.) 

1194*  €•  maculatns  ^XoTer.—Wry-mouih;  Ohost-fisl^ 

Light  brownish,  with  several  series  of  smallish  dark  spots,  arranged 
in  more  or  less  regular  rows,  from  the  head  to  the  base  of  the  caudal; 
vertical  fins  closely  spotted  with  darker;  head  above  thickly  speckled; 
body  sometimes  {^Hnomatus'^)  entirely  immaculate.  Eyes  small,  placed 
high,  not  so  wide  as  the  interorbital  space,  which  has  2  ridges  and  3 
pits;  orbital  rim  raised;  2  deep  pits  behind  eye  at  the  temples;  a 
deeper  pit  on  the  top  of  head  between  them;  a  raised  ridge  con- 
tinued backward  on  each  side  of  head  behind  orbital  rim;  maxillary 
extending  to  beyond  eye;  pseudobranchi»  small;  pectorals  short,  3  in 
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head,  their  tips  reaching  beyond  front  of  dorsal;  vent  a  little  in  front 

of  middle  of  body.     Head  6J,-  depth  13.     D.  LXXlUj  A.  50.    North 

Atlantic,  soath  to  Cape  Cod;  not  very  common. 

(Storer,  Kept.  Fish.  Mass.  1839, 28;  OUntber,  iii,  291:  Ch-yptaoanthodes  inomatus  Gill, 
Proo.  Acad.  Nat.  Sci.  Phila.  1863,  332,  albino  form.) 

498.— AlVARRHICHAS  Liunsiis. 
Wolf-fishes. 
(Artedi;  Linnseas,  Syst.  Nat. :  tyx>^  Anarrhichas  lupus  L.) 

Body  moderately  elongate,  covered  with  rudimentary  scales;  head 
scaleless,  without  cirri,  compressed,  narrowed  above,  the  profile  strongly 
decurved ;  mouth  wide,  oblique ;  premaxillary  not  protractile;  jaws  with 
very  strong  conical  canines  anteriorly;  lateral  teeth  of  lower  jaw  either 
molar  or  with  pointed  tubercles;  upper  jaw  without  lateral  teeth; 
vomer  extremely  thick  and  solid,  with  2  series  of  coarse  molar  teeth; 
palatines  with  1  or  2  similar  series.  Gill-membranes  broadly  joined  to 
the  isthmus;  no  lateral  line.  Dorsal  fin  rather  high,  composed  entirely 
of  flexible  spines,  which  are  enveloped  in  the  skin;  anal  fin  lower; 
caudal  fin  developed,  free  from  dorsal  and  anal;  no  ventral  fins;  pec- 
toral fins  broad,  i)laced  low;  air-bladder  present;  no  pyloric  cceca. 
Northern  seas.  {Anarrhichas  (or  Scansor)^  an  ancient  name  of  A.  lupus; 
from  avapfit^dojiaij  to  climb  or  scramble  up;  the  allusion  not  evident.) 

1195.  A.lnpns  Unn,— Wolf-fish, 

Brownish;  sides  with  numerous  (9-12)  very  dark  transverse  bars, 
which  are  continued  on  the  dorsal  fin,  besides  numerous  <lark  spots 
and  reticulations;  fiA  dark;  caudal  tipped  with  reddish.  Maxillary 
reaching  beyond  orbit ;  band  of  vomerine  teeth  extending  much  far- 
ther back  than  the  short  palatine  band.  Pectorals  large,  rounded, 
two-thirds  length  of  head.  Dorsal  high,  beginning  over  the  gill-open- 
ing, its  longest  rays  about  half  length  of  head.  Head  6 ;  depth  5^. 
D.  LXil;  A.  42.  Korth  Atlantic;  rather  common  both  in  America 
and  Europe. 

(Linnsas,  Syst.  Nat.  i,  430, 1766:  GUntber,  iii,  208;  Bean,  Proo.  U.  S.  Nat.  Mas.  ii, 
1879, 217 :  AnarrhicJuis  vomeHnus  Storer,  Hist.  Fisb.  Mass.  1867, 99,  tbe  American  form.) 

1196«  A.  minor  Olafsen. 

Sides  without  vertical  bars,  but  with  many  large,  round,  black  spots. 

Vomerine  teeth  extending  nearly  or  quite  as  far  back  as  the  palatines. 

(Bean.)    North  Atlantic. 

(Olafsen,  Eeise  i  Island,  1772,  592:  Annrrkichas  pantkerinus  Zoniew,  Not.  Act.  Pe- 
trop.  1781,  271;  Bean,  Proc.  U.  8.  Nat.  Mas.  ii,  217, 1879.) 
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119T.  A.  latifrons  Steenstrup  &  Hallgrimsson. 

Brown,  obscurely  spotted  with  darker;  the  sides  without  dark  bars. 
Head  broad,  the  profile  not  strongly  decurved;  teeth  mnch  smaller; 
vomerine  teeth  not  extending  nearly  as  far  back  as  the  palatine  series. 
Pectorals  three-fifths  length  of  head ;  dorsal  fin  not  very  hi^h,  begin- 
ning above  the  giltopening,  the  longest  spine  less  than  half  head; 
caudal  2^  in  head.  Head  5;  depth  4.  D.  LXVII;  A.  45.  {Collett.) 
North  Atlantic. 

(Steenstrnp  &  Hallgrimsson,  Forh.  Skand.  Naturf.  3  die  Mot*,  1842,647:  Bean,  Proc. 
U.  S.  Nat.  Mu8.  ii,  218, 1879;  Collett,  Meddelsk.  Norges  Fiske,  1879,  46.) 

119§.  A.leptaras  Bean. 

Dark  brown,  without  bands  or  spots;  belly  pale,  clouded  with  very 
dark  brown.  Head  moderate;  maxillary  half  as  long  as  head;  4  large 
canines  in  the  upper  jaw  and  5  in  the  lower,  all  of  them  strongly  re- 
curved; behind  the  canines  in  each  jaw  are  a  few  sharp,  conical  teetb, 
also  recurved;  palatine  teeth  in  2  series,  4  in  the  outer  and  5  in  the 
inner  series,  those  in  the  outer  series  the  longer;  vomerine  teeth  in  2 
series,  the  vomerine  patch  beginning  in  advance  of  the  palatine,  and 
extending  farther  back  than  the  latter;  head  and  fins  scaleless;  median 
line  of  body,  and  all  of  tail  with  small,  widely-separated  scales.  Head 
4J;  depth  5.    D,  LXXXF;  A.  52.    (Bean.)    Alaska. 

(Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  212, 1879:  V  Anarrhichas  orientalis  Pallas,  Zoogr. 
Ross.-A8iat.  ill,  77,  1811.) 

'  434.— AlVARRHICHTHTS  Ayres. 

(Ayres,  Proc.  Acad.  Nat.  Sci.  1,  32,  1>?55:  type  Anarrhiokthys  ocellaius  Ayres.) 

Body  elongate,  tapering  backward  into  a  very  long  and  compressed 
tail,  around  which  the  dorsal  and  anal  are  confluent  with  the  caudal. 
Scales  rudimentary;  no  lateral  line.  Dorsal  high,  composed  entirely 
of  flexible  spines;  pectoral  fins  broad,  placed  low;  no  ventral  fins. 
Head  very  large,  compressed,  the  snout  rather  short;  mouth  large; 
jaws  with  very  strong,  conical  canines  anteriorly;  vomer  and  palatines 
each  with  about  2  rows  of  coarse  molars,  the  palatine  band  shutting 
against  similar  teeth  on  the  sides  of  the  lower  jaw.  Gill-membranes 
broadly  united  to  the  isthmus.  !No  pyloric  coeca.  Large  fishes  of  the 
Forth  Pacific,    [avapfit^a^^  Anarrhichas^  ^X^^^j  fish.) 

1 199.  A.  ocellatns  Ayres. 

Dark  grayish  or  greenish,  the  body  and  dorsal  fin  everywhere  cov- 
ered with  round,  ocellated  black  spots  of  various  sizes,  the  light  mark- 
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ings  forming  reticulations  around  the  spots;  head  paler,  with  the  retic- 
ulations in  much  finer  pattern;  anal  pale-edged.  Pectorals  broad,  more 
than  half  length  of  head.  Longest  spines  of  dorsal  half  length  of  head. 
Head  11;  depth  15.  D.  COL;  A.  233;  P.  19.  L.  5-8  feet.  Pacific 
coast,  from  Monterey  north  to  Puget  Sound.  Feeds  largely  on  Ech- 
inoids. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  31,  1855:  Anarrhichihys  felts  Girard,  U.  S.  Pao. 
R.  R.  Surv.  Fish.  1858,  125:  Ananhickthys  felia  Gttnther,  iii,  211.) 


Family  CXV.— LYCODID-^.* 

{The  JEelpouts.) 

Body  elongate,  more  or  less  eel-shaped,  naked  or  covered  with  very 
small,  imbedded,  cycloid  scales;  head  large;  mouth  large,  with  conical 
teeth  in  jaws,  and  sometimes  on  vomer  and  palatines;  bones  of  head 
unarmed.  Gill-membranes  broadly  united  to  the  isthmus;  pseudo- 
branchise  present;  giDs  4,  a  slit  behin^the  fourth.  Dorsal  and  anal 
fins  very  long,  of  soft  rays  only,  or  the  former  with  a  few  posterior 
spines;  vertical  fins  confluent  around  the  tail;  pectorals  small;  ven- 
trals  jugular,  very  small  or  wanting.  Lateral  line  obsolete  or  nearly  so.* 
Gill-rakers  small;  pyloric  coeca  rudimentary;  vent  not  near  the  head. 
Genera  about  6 ;  species  30.  Bottom  fishes,  chiefly  of  the  Arctic  and 
Antarctic  seas;  some  of  them,  and  perhaps  all,  are  viviparous. 

{Lycodidce  GUuther,  iv,  319-326:  genns,  Zoarces  GUather,  iii,  295:  ZoarcKidas  Swain- 
son.) 

a.  Dorsal  fin  low  behind,  some  of  its  posterior  rays  short  and  spine-like;  ventrals 
small.     (Zoarcince,) 

h.  Scales  presen t ;  teeth  strong,  conic,  in  j a ws  only Zoarces,  425. 

aa.  Dorsal  fin  continuous.    {Lyoodince.) 
c.  Ventral  fins  present. 

d.  Vomer  and  palatines  toothless ;  scales  present Lycodopsis,  426. 

dd.  Vomer  and  palatines  with  teeth. 

c.  Scales  present Lycodes,  427. 

ee.  Scales  obsolete Lycodalepis,  428. 

ec.  Ventral  fins  wanting. 

/.  Jawseqnal;  body  scaleless Gymnelis,  429. 

ff.  Jaws  unequal,  the  lower  projecting Uronectes,  430. 

*The  six  families  following  (Lyoodidce,  CongrogadidcBy  FierasferidWf  Ophidiidw,  GadidiB, 
Macriiridce)  constitute  the  group  or  suborder  of  Anaoanthini  or  JitgulareSy  distinguished 
from  the  other  Acanthopteri  by  the  long  dorsal  and  anal  fins,  which  are  composed  of 
soft  rays  only.  The  ventral  fins,  if  present,  are  jugular.  The  present  family  is  caUed 
Zoarcidce  in  the  key,  on  page  79. 

9 
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495.— aSOARCES  Cavier. 

EelpouU. 

(Cavier,  R^gne  Anim.  ed.  2,  ii,  240, 1829:  type  Blennius  vivipanu  L.) 

Body  elongate,  compressed,  tapering  i)osteriorly ;  head  oblong,  heavy, 
narrowed  above,  the  profile  decurved;  month  large;  teeth  strong,  conic, 
blnntisb,  in  2  series  in  the  front  of  each  jaw,  and  1  series  on  the  sides; 
teeth  in  outer  series  larger;  no  teeth  on  vomer  or  palatines.  Dorsal  fin 
very  long,  low,  some  of  its  posterior  rays  much  lower  than  the  others, 
developed  as  sharp  spines;  pectoral  fins  broad;  ventrals  jugular,  of  3 
or  4  sofb  rays.  Scales  small,  not  imbricated,  imbedded  in  the  skin. 
Size  large.    (C<^a/>xijc,  viviparous.) 

a.  Nnmbers  of  fin  rays  and  y<irtebr»  increased.    (MacrazoaroeB  GiU.) 

1900.  as.  angnillaris  (Peck)  &toTeT.^Eelpout;  MulUmrfisk;  Moiher  of  Eels. 

Beddish  brown,  mottled  with  olive,  the  scales  paler  than  the  skin 
about  them;  dorsal  fin  marked  with  darker;  a  dark  streak  from  eye 
across  cheeks  and  opercles;  lower  jaw  included;  maxillary  reaching  be- 
yond orbit ;  pectoral  long,  about  two-thirds  length  of  head ;  ventrals 
» one-fifth  head ;  highest  ray  of  dorsal  about  equal  to  snout ;  the  poste- 
rior spines  about  one- third  length  of  eye;  first  ray  of  dorsal  above  pre- 
opercle.  Head  6;  depth  7.  D.  95,  XVIII,  17;  A.  105.  L.  20  inches. 
Delaware  to  Labrador;  rather  common  northward.  Two  forms,  per- 
haps distinct  species  {anguillariSj  ciliatus)  occur,  distinguished  by  the 
size  of  the  jaws. 

(Blenniu9  anguillaria  Peck,  Mem.  Amer.  Acad.  Sci.  ii,  46;  Storer,  Fisb.  Mass.  263; 
GUnther,  iii,  296:  Enohehjopm  anguillaria  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  258: 
Zoarces  lahrosus  and  Z,  fimhriatua  Cnv.  &  Val.  xi,  466,  468:  Blenniua  <nliatu8  Mitch. 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  375,  1815,  the  large-moathed  form.) 

4tl6.— liTCODOPSIS  Collett. 
(Leurynnia  Lockington.) 

(Collett,  Proc.  Zool.  Soc.  London,  1879,  381:  type  Lyoodea paciJUms  Collett.) 

Body  elongate,  eel-shaped,  covered  with  small,  smooth,  imbedded 
scales.  Head  large;  snout  broad  and  long;  interorbital  space  very 
narrow;  mouth  large,  horizontal;  teeth  conical,  those  of  the  upper  jaw 
in  a  single  row;  those  of  the  lower  in  a  band  in  fix)nt,  the  inner  series 
enlarged,  larger  than  the  upper  teeth;  no  teeth  on  vomer  or  pala- 
tines. Ventral  fins  very  small;  vertical  fins  continuous,  without  spines. 
{X}jx<6drj(:y  Lycodes;  d^«c,  appearance. 
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1201.  li.  paciflcus  Collett. 

Light-reddish  olive,  becoming  lighter  below;  vertical  fins  margined 
with  black;  the  scales  paler  than  skin,  forming  light  spots;  pectorals 
dusky.  Head  comparatively  short ;  orbital  region  not  constricted,  nor 
cheeks  tumid;  mouth  comparatively  small,  the  maxillary  reaching  cen- 
ter of  pupil;  head,  nape,  and  axil  of  pectoral  naked.  Dorsal  and  anal 
fins  enveloped  in  thick  skin,  which  is  covered  with  imbedded  scales  like 
those  on  the  body;  pectoral  half  the  length  of  head;  ventrals  half 
length  of  orbit;  mandible  half  length  of  head;  distance  from  snout  to 
base  of  dorsal,  4 J  in  length.  Head  5J;  depth  8 J.  D.  100;  A.  85.  L. 
12  inches.  San  Francisco  to  Puget  Sound;  rather  common  in  deep 
water;  the  original  type  said  to  be  from  Japan. 

(Lijoodes  pacificus  Collett,  Proc.  Zoul.  Soc.  London,  1879,  381.) 

1202*  !••  paiicidens  (Lockington)  Gill. 

Very  similar  to  L,  pacificm^  but  larger,  with  larger  head  and  mouth ; 
snout  very  broad;  orbital  region  constricted;  cheeks  tumid;  maxillary 
extending  about  to  posterior  edge  of  orbit.  Pectoral  two-fifths  length 
of  head;  ventrals  half  orbit;  mandible  three-fifths  length  of  head;  dis- 
tance from  snout  to  base  of  dorsal,  3f  in  length.  Head  44 ;  depth  10. 
Off  San  Francisco  in  deep  water;  possibly  a  variety  or  state  of  the  pre- 
ceding, corresponding  to  the  ''variety"  ciliatus  of  Zoarces  anguillaru. 

(LeurynnU paacidens  Lockington,  Proc.  U.  S.  Nat.  Mus.  1879,  326;  Gill,  Proc.  U.S. 
Nat.  Mas.  1880,  248.) 

43T.— liTCODES  Reinbardt. 

(Beinbardt,  Kongl.  Danske  Vidensk.  Selsk.  Naturv.  vii,  153,  1838:  type  Lycodea  rahli 
Reinh.) 

Body  elongate,  more  or  less  eel-shaped,  tapering  behind.  Head  ob- 
long; month  nearly  horizontal ;  lower  jaw  incladed;  conical  teeth  on 
jaws,  vomer,  and  palatines,  those  on  jaws  and  palatines  mostly  in  a  sin- 
gle series.  Dorsal  fin  beginning  behind  bases  of  pectorals,  without 
spines;  pectorals  moderate,  inserted  rather  high;  ventral  fins  small, 
of  3  or  4  rays.  Scales  small  and  imbedded,  present  on  part  or  all  of 
the  body,  the  scaly  area  more  extensive  in  the  adult  than  in  the  young* 
No  air-bladder  nor  pyloric  coeca.  Species  numerous,  chiefly  of  the 
Northern  seas.    (^Szoi^ijc,  wolfish.) 

a.  Body  elongate,  its  depth  12-24  times  in  length. 

1203.  Ij.  paxillas  Goode  and  Bean. 
Color  probably  light  brown.    Body  very  elongate;  head  broad,  flat 
Bull.  Nat.  Mus.  No.  16 50 
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above,  the  profile  abruptly  decurved ;  upper  jaw  exteudiug  far  beyon«l 
the  lower;  cheeks  very  full  and  protuberant;  teeth  of  both  jaws  in  a 
single  series  except  at  the  symphysis ;  a  few  teeth  clustered  at  the  head 
of  the  vomer;  palatines  with  a  single  series ;  teeth  very  stout,  recurve<l 
and  sharply  pointed ;  scales  covering  the  entire  body  and  extending  on 
the  bases  of  the  vertical  fins ;  head  and  pectoral  fins  scaleless ;  dorsal  fin 
inserted  at  less  than  one-fourth  the  entire  length  from  the  snout.  Head 
7 ;  depth  17.  D.  116 ;  A.  100.  (Qoode  &  Bean.)  Le  Have  Banks. 
(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  44.) 

1904L.  li.  veriilli  Goode  &  Bean. 

Light  grayish  brown  above;  below,  pearly  white;  sides  with  irregular 
brown  patches  bisected  by  the  lateral  line ;  abdominal  region  livid  blue; 
a  spot  of  brown  on  the  tip  of  tail.  Body  very  elongate.  Head  much 
depressed ;  maxillary  nearly  reaching  posterior  margin  of  orbit ;  upper 
jaw  much  the  longer;  profile  very  convex,  snout  obtusely  rounded 
above.  Head  5§;  depth  about  13.  D.  92;  A.  88.  {Ooode  &  Bean.) 
Coast  of  Massachusetts  and  northward,  in  deep  water. 
<Goode  and  Bean,  Amer.  Journ.  Sci.  Arts,  xiv,  1878,  474.) 

<M,  Body  moderately  elongate,  its  depth  6-10  times  in  the  length. 

1U05.  I^.vahli  Heinhardc. 

Brownish  yellow,  with  6  blaekish  cross-bands  extending  on  the  dor- 
sal fin  and  confluent  on  the  belly ;  the  first  cross-band  on  and  below  the 
anterior  dorsal  rays,  the  second  above  the  vent;  adults  nearly  uniform 
blackish.  Head  nearly  twice  as  long  as  high;  snout  long,  the  maxil- 
lary reaching  to  opposit^e  middle  of  eye;  distance  of  vent  from  ventrals 
nearly  equal  to  length  of  head;  ventral  fins  less  than  one-fourth  as  long 
as  pectorals;  vertical  fins  scaly;  body  wholly  scaly.  Head  4^;  depth 
8.    D.  116^  A.  93;  V.  4 ;  vert.  25  -|-  87.    Forth  Atlantic.    {GUnther.) 

(Heinhardt,  Dansk.  Vidensk.  SeUk.  Afhaudl.  vii,  153,  1838;  GUnther,  iv,  319;  GiU, 
Proc.  Acad.  Nat.  Sci.  Phila.  1803,  260.) 

I20ft.  li.  esmarki  Ccll«tt. 

Brownish  black,  with  a  whitish -yellow  patch  on  the  nape,  and  5-S 
transverse  bands  of  the  same  color  across  the  dorsal  and  posteriorly 
across  the  anal,  these  bands  becoming  broken  into  annular  spots,  with 
age.  Body  behind  front  of  dorsal  scaled;  vertical  fins  scaly;  nai)e 
scaly;  snout  obtuse;  maxillary  not  more  than  half  head;  lateral  line 
indistinct,  divided;  pectorals  8  in  length.    Head  4J;  depth  8.    D.  110; 
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A.  95;  P.  22;  V.  4.    Nova  Scotia  to  Finmark  and  Spitzbergen.    (Col- 

lett.) 

(Collett,  Norges  Fiske  1874,  95;  Collett,  Noreke  Nord-Hav8  Exp.  1880,  84:  Lyoodcs 
rahli  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  209,  not  of  Reinb.) 

120T.  li.  reticnlatus  Reinh. 

Brownish,  with  reticulated  black  lines  on  the  head  and  body;  those 
on  the  body  disposed  in  5  groups  or  cross-bands,  the  three  anterior 
of  which  emit  1  or  2  vertical  streaks  on  the  dorsal  fin;  dorsal  dark- 
edged.  Body  entirely  scaly;  vertical  fins  naked.  Head  twice  as  lonjj: 
as  high;  snout  long;  maxillary  extending  to  behind  middle  of  eye; 
distance  from  vent  to  ventrals  more  than  length  of  head.  Head  4 ; 
depth  about  8.  D.  94;  A.  75;  V.  4;  cceca  2.  L.  14  inches.  Green- 
and,  south  to  the  Grand  Banks. 

(Reinbarclt,  1.  c.  167;  GUnther,  iv,  3-20;  Gill,  1.  c.  2C0;  Collett,  1.  c.  84;  Lycodc8  rosffi 
Malmgr.  1864:  Lyoodes  gracilis  Sara,  Christ.  Vid.  Selsk.  Fork.  1866:  Lycodes  perspicillum 
Kroyer,  Dansk.  Vidensk.  Selsk.  Afbandl.  1845,  23iJ:  Lycodes  perspicillum  GUntber,  iv, 
320:  Lycodes  perspicillum  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1863,260.) 

1208.  li.  seminndus  Reinh. 

Color  uniform  pale  grayish  brown,  without  spots  or  bands.  Body 
naked  in  front  of  vent,  scaly  behind;  fins  naked.  Head  large.  Dis- 
tance of  ventrals  from  vent  somewhat  more  than  length  of  head. 
Head  ^;  depth  7.  D.  91;  A.  74;  P.  21;  coeca  2.  Greenland  to  Spitz- 
bergen.   {Collett,) 

(Reinbardt,  Kong.  Dansk.  Selsk.  etc.  1838,  223;  GUntber,  iv,  320;  Gill,  1.  c.  260; 
Collett,  1.  c.  113.) 

1209.  Ij.  nebulosns  Kroyer. 

Brown,  with  small,  £unt,  yellow,  transverse  bands  across  the  back 
Body  naked  anteriorly;  the  posterior  part  of  dorsal  fin  scaly;  the  anal 
naked  or  nearly  so.  D.  87;  A.  68;  P.  10;  V.  3.  Greenland.  (Kroyer,) 
An  imperfectly-described  species,  unknown  to  recent  writers. 

(Kroyer,  1.  c.  1844, 140;  GiU,  1.  c.  260.) 

1210.  li.  coccineus  Bean. 

Brown,  red  below;  pectorals  reddish  brown  above,  carmine  below; 
9  bluish- white  bauds  on  the  dorsal;  a  few  whitish  blotches  on  sides 
and  on  head;  anal  brownish  red;  head  white  below;  a  whitish  blotch 
as  large  as  eye  at  upper  angle  of  gill-opening.  Posterior  two-thirds  of 
tail  covered  with  separated  scales;  rest  of  body,. head,  and  fins,  scale- 
less;  lateral  line  visible  only  on  scaly  part  of  body,  consisting  of  a  few 
faint,  short,  linear  scratches.  Pectoral  twice  as  long  as  premaxillaiy, 
falling  short  of  the  vent  by  its  own  length;  dorsal  beginning  over 
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auteiior  half  of  pectoral;  anal  under  twenty-first  dorsal  ray;  tail  stout. 
Head  4;  depth  7^;  B.  G.    D.  87  (with  half  of  caudal);  A.  87  (with  half 
of  caudal);  P.  18;  V.  3.    L.  20  inches.    Big  Diomede  Island,  Bering\s 
Strait.    {Bean,) 
(Bean,  Proc.  IT.  S.  Nat.  Mas.  iv,  144,  18S1.) 

42§.— L.TCOBAL.EPAS  Bleeker. 
(Bleeker,  Vcrl.  Akad.  Amst.  od.  2,  viii,  369:  type  Lycodea  mucosus  Rich.) 

This  genus  differs  from  Lycodes  m  the  total  absence  of  scales. 
(Xoxmor^^^  Lycodes;  aXe-tt;,  without  scales.) 

1211.  Ii«  mncosus  (Rich.)  Bleeker. 

Blackish,  with  irregular  white  markings  in  the  form  of  5  narrow  bars 

across  the  back;  lower  parts  of  head  and  trunk  whitish.    Body  robust; 

head  very  large;  snout  long,  its  length  3  in  head;  mouth  large,  the 

maxillary  extending  to  beyond  eye;  distance  from  vent  to  ventrals 

more  than  length  of  head;  eyje  very  small,  11  in  head.    Ventrals  very 

small;  pectorals  large  and  broiul.     Head  34;  depth  8.    D.  DO;  A.  70; 

V.  3;  vert.  ^56  +  06;  coeca  2.    L.  18  inches.    Arctic  seas. 

(Lycodes  mucoaus  Rich.  Last  Arctic  Voyage,  362:  Lycodes  muoosus  Gtintber,  iv,  320: 
Lycodes  mucosus  Bean,  Bull.  U.  S.  Nat.  Mus.  xv,  112, 1879.) 

1219.  li.  tnrneri  (Beau)  J.  &  G. 

Light  brown,  grayish  below;  a  cream-colored  band  on  anal;  a  cres- 
centic  band  of  cream-color  crosses  the  nape,  and  continues  behind  the 
pectorals;  10  bands  of  cream-color,  bordered  with  brown,  from  the  tips 
of  the  dorsal  rays  to  the  lower  half  of  body,  becoming  wider,  and 
broken  below  the  middle;  caudal  tipped  with  pale.  Head  depressed; 
maxillary  reaching  to  opposite  posterior  margin  of  eye;  distance  from 
ventrals  to  vent  less  than  length  of  head.  Head  4^;  depth  8.  D.  83; 
A.  07;  P.  18;  V.  3.    Saint  Michael's,  i^laska.    {Bean.) 

{Lycodes  turneri  Bean,  Proc.  U.  S.  Nat.  Mus.  1878,  463.) 

1218.  li.  poflariH  (Sabine)  J.  <&  G. 

** Without  any  scales;  length  of  the  pectoral  exceeding  twice  its 
breadth,  having  15  rajs.  Yellowish,  lighter  on  the  belly,  with  11  large 
saddle  like  markings  across  the  back,  the  middle  of  these  markings 
being  much  lighter  than  their  edges;  the  whole  back  and  the  sides 
marbled.''  {Giinfher.)  Coast  of  North  Georgia.  An  imperfectly  de- 
scribed species,  unknown  to  late  writers. 

(Bletmius  polarls  Snbiuo,  Parry's  Jouru.  Voy.  lH19-*20,  Snppl.  212:  Lycodes  polaris 
GUnther,  iv,  321.) 
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499.— OT]«INEL.IS  Reinhardt. 

(ReiDhardt,  Daiisk.  Vidensk.  Selsk.  Afhandl.  vii,  131,  1838:  type  Ophidium  vlride  Fa- 
bricius.) 

Body  elongate,  naked  (see  G.  stignia).  Vertical  fins  witboat  spines; 
ventral  fins  none.  Small  conical  teeth  on  the  jaws,  vo;ner  and  pala- 
tines. Gill-openings  very  narrow.  No  air-bladder;  pyloric  coBca  none ; 
no  anal  papilla.    Size  small.    Arctic  seas.    ijofxvo<;^  naked;  ev;^e^t»^,  eel.) 

1214.  G.  vlridis  (Fabr.)  Reinh. 

Brownish,  sometimes  uniform,  but  generally  with  dark  roundish 
transverse  markings;  1  to  4  round  black  spots. on  anterior  part  of 
dorsal  fin;  anal  sometimes  black-edged;  lower  part  of  head  witii 
sharply-defined  whitish  markings.  Snout  subconical,  longer  than  the 
ej'e;  jaws  equal;  mouth  oblique;  maxillary  reaching  beyond  eye;  teeth 
rather  small,  conical,  in  a  single  series  on  each  side,  forming  a  patch 
anteriorly;  distance  from  snout  to  vent  2J  times  length  of  head.  Pec- 
toral rounded,  inserted  low,  its  length  less  than  half  that  of  head. 
Dorsal  commencing  over  posterior  third  of  pectorals.  Head  about  6J ; 
depth  about  13..  Eye  7  in  head.  D.  100;  A.  80.  Arctic  seas,  Alaska 
to  Nova  Scotia;  abundant. 

(Ophidium  viride  Fabr.  Faan.  GrcEnl.  141,  1780;  GUnther,  iv,  323;  Collett,  1.  c.  123: 
Gymnelis  pictus  GUnther,  iv,  324,  1862.) 

1215.  G.  f  stii^ma  (Bennett.)  Gtbr. 

Scales  present,  very  small;  no  trace  of  ventrals.  Dilute  brown,  with 
irregular  transverse  series  of  brown  spots,  besides  obscure  cross-bands 
("void  swathes");  a  large,  round,  purplish  spot  near  the  origin  of  the 
dorsal.  Vertical  fins  united  into  a  transparent  ridge;  pectoral  rather 
large.  Snout  obtuse;  chin  with  a  large  gibbosity;  teeth  small.  Depth 
about  8.  L.  5  inches.  Kotzebue  Sound.  (Lay.)  Probably  the  type  of 
a  distinct  genus. 

(Ophidium  stigma  Lay  &  Bennett,  Zool.  Beeche/s  Voy.  67;  GUntber,  iv,  325.) 

430.— URONECTES  Guntber. 
(Gttntber,  Cat.  Fisb.  Brit.  Mas.  iv,  325, 1832:  type  Ophidium parrii  Ross.) 

Body  ensiform,  compressed;  tail  long  and  tapering;  ventrals  none; 
vent  not  far  distant  from  the  head;  numerous  minute  teeth  in  jaws  and 
on  palate;  lower  jaw  the  longer;  no  barbel;  scales  and  gill-openings 
unknown.    (ot>/oa,  tail;  vi^zrr^^,  swimmer.) 

12  to.  U.  parrii  (Ross)  Gtbr. 

Color  uniform.  Head  very  obtuse,  its  length,  depth,  and  breadth 
equal;  head  broader  than  the  body,  flattened  and  grooved  between  the 
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eyes,  which  are  lateral  aud  rather  large;  greatest  depth  of  body  some- 
what more  than  length  of  head;  neck  much  arched.    Dorsal  inserted 
just  behind  head ;  pectoral  extending  beyond  vent.    Head  4.    D.  50 ;  A. 
45;  P.  37.    Baffin's  Bay.     {Giinther.) 
(Ophidium parrii  Ross,  Parry^s  Third  Voyage,  App.  109;  GUDtlier,  iv,  326.) 

Family  CXVL— CONGROGADID^. 

Body  elongate,  compressed,  eel-shaped,  naked  or  covered  with  small 
scales.  Mouth  moderate,  horizontal,  the  lower  jaw  the  longer;  teeth  in 
a  single  series  in  the  jaws  and  sometimes  on  vomer  and  palatines  also; 
no  barbels.  Branchiostegals  4  to  7 ;  gills  4,  a  slit  behind  the  fourth  ; 
pseudobranchiaB  present.  Gill-membranes  more  or  less  connected,  free 
from  the  isthmus.  Dorsal  fin  long  and  low,  of  slender  rays  imbedded 
in  the  skin ;  anal  similar  to  dorsal,  both  connected  to  the  caudal  fin ; 
tail  diphycercal.  Pectoral  fins  small;  ventral  fins  wanting.  Vent  re- 
mote from  the  head,  without  papilla.  Air-bladder  none;  pyloric  cceca 
none.    Small  fishes,  chiefly  of  the  East  Indies.    Genera  3;  species  4. 

(OphidiidWj  group  Congrogadina  Giinther,  iv,  388,  389.) 
a.  Canines  present;  dorsal  beginning  near  the  middle  of  the  body.  ..Scytalina,  431. 

431.~SCTTAL.IIVA  Jordan  &  Gilbert.. 

(Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1880,  266:  type  Scylalina  oerdale  J.  &  G.) 

Body  very  long  and  slender,  covered  with  small  scales.  Head  de- 
pressed, shaped  like  the  head  of  a  snake,  with  tnmid  cheeks  and  a  dis- 
tinct neck.  Eyes  small,  superior.  Mouth  rather  large,  the  lower  jaw 
slightly  projecting.  Teeth  conic,  in  single  series  on  jaws,  vomer,  and 
l)alatines.  Each  jaw  with  two  canines  in  front.  No  lateral  line;  pseu- 
dobranchiae  small.  Gill-rakers  almost  obsolete.  Dorsal  fin  very  low, 
its  first  ray  near  the  middle  of  the  body.  Anal  fin  similar  to  dorsal, 
nearly  as  long.  Tail  diphycercal,  the  caudal  well  developed.  (Diminu- 
tive of  Scytaley  from  trxuTaXrjj  a  viper.) 

13 IT.  S.  cerdale  J.  &  G. 

Flesh-colored,  with  much  mottling  of  purplish  in  fine  pattern;  belly 
nearly  plain;  caudal  reddish-edged.  Head  broader  than  body;  snout 
depressed,  rounded  at  tip;  cheeks  very  long;  opercle  short;  interor- 
bital  space  rather  broad,  concave  posteriorly;  eyes  small,  anterior  and 
superior;  upper  lip  separated  by  a  crease  from  the  skin  of  the  ft»re- 
head;  lower  jaw  projecting;  edge  of  lower  lip  with  pores,  and  small 
dermal  flaps  and  fringes;  maxillary  extending  a  little  beyond  eye; 
nostrils  with  small  flaps.     Lower  jaw  with  a  series  of  close-set,  even, 
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conical  teeth,  besides  two  divergent  canines  in  front;  upper  jaw  with 
giimilar  teeth  in  several  series  in  front,  the  canines  smaller  and  closer 
together.  Pectorals  little  longer  than  eye;  insertion  of  dorsal  slightly 
in  front  of  anal,  a  little  in  front  of  middle  of  body;  rays  of  vertical  fins 
low  and  weak,  those  of  caudal  most  developed;  vent  close  in  front  of 
anal,  which  is  similar  to  dorsal.  Head  8;  depth  14.  D.  41;  A.  36.  L. 
6  inches.  Straits  of  Fuca;  burrowing  among  rocks  near  low  tide-mark. 
(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  ili,  1830,  266.) 

Family  CXVII.— FIERASFERIDiE. 

Body  very  elongate,  compressed,  tapering  into  a  long  and  slender 
tail.  No  scales.  Teeth  cardiform  on  jaws,  vomer,  and  palatines;  canine 
teeth  often  present;  no  barbels;  lower  jaw  included;  vent  at  the  throat; 
gill- membranes  more  or  less  united,  free  from  the  isthmus;  no  pseudo- 
branchiae;  no  pyloric  cceca;  vertical  fins  very  low,  confluent,  without 
spines;  no  ventral  fins;  pectoral  fins  present  or  absent.  Small  fishes 
of  the  tropical  seas,  parasitic  in  shells  of  mollusks,  in  Uchinodermsj  etc. 
Genera  3;  species  12. 

(Opkidiid€Bj  group  Fierasferina  GUnther,  iv.  381-384.) 

a.  Pectoral  fins  preuent ;  caadal  fin  obsolete Fierasfer,  432. 

432.— FIERASFER  Cuvier. 
(Cnvier,  R^gne  Anim.  ii,  1817 :  type  Fieraafer  imberhia  Cuv.  =  &ymnotu8  aoua  Brtinnich.) 

No  distinct  caudal  fin;  pectoral  fins  developed.  {Fiernsfer^  the 
ancient  name,  from  4nsp6q^  sleek  and  shining.) 

121§.  F.  dubias*  Putnam. 

Color,  in  spirits,  uniform  light  brown,  with  a  short  silvery  band  along 
the  sides  of  the  abdomen,  made  by  confluent  spots.  Maxillary  extend- 
ing sli«:htly  beyond  orbit;  lower  teeth  larger  than  the  upper,  except  2-4 
front  teeth  of  upper  jaw,  which  are  about  equal  to  lower  teeth;  vomer 
with  3-6  teeth,  2  or  3  of  these  canine-like.  Pectoral  half  head;  vent 
under  base  of  pectoral.  Dorsal  fin  low,  but  distinct;  anal  much  more 
developed  than  dorsal;  its  longest  rays  about  in  the  middle  of  the  fish. 
Air  bladder  long,  slightly  constricted  behind.  Gill-membranes  not  cov- 
ering isthmus.  Head  7^;  depth  of  head  15.  {Putnam.)  Florida  Keys 
to  Cuba  and  Panama. 

{Carapus  \affinis  Poey,  Syn.  Pise.  Cub.  1868,  402,  not  of  F,  ajgHnis  GUnther;  Patnam, 

Proc.  Bost.  Soc.  Nat.  Hist.  1^74,  344.) 

. . * 

*  In  the  Museum  of  Comparative  Zoology  is  **  one  valve  of  a  pearl  oyster,  in  which 
a  specimen  of  Fierasftr  dubins  is  beautifuUy  inclosed  in  a  pearly  covering,  deposited 
on  it  by  the  oyster.''    (Putnam,) 
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Family  CXVIII.— OPHIDIIDiE. 

{TJie  Ophidioids.) 

Body  elongate,  compressed,  more  or  less  eel-shaped,  naked  or  covered 
with  very  small  scales,  which  are  not  imbricated,  but  placed  in  oblique 
series  at  right  angles  with  each  other  ^  head  large;  lower  jaw  included; 
both  jaws,  and  usually  vomer  and  palatines  also,  with  villiform  or  car- 
ditbrm  teeth;  premaxillaries  protractile;  gill-openings  very  wide,  the 
gill-membranes  separate,  anteriorly  narrowly  joined  to  the  isthmus  be- 
hind the  ventrals;  pseudobranchise  small  or  obsolete.  Gills  4,  a  slit 
behind  the  fourth;  vent  more  or  less  posterior.  Vertical  fins  low, 
without  spines,  confluent  around  the  tail;  tail  isocercal;  ventral  fins  at 
the  throat,  each  developed  as  a  long,  forked  barbel.  Air-bladder  and 
pyloric  coeca  present.  Genera  3,  species  about  12.  Carnivorous  fishes, 
found  in  most  warm  seaa. 

(Ophidiidte,  grou^p  Ophidiina  Giinther,  iv,  37&-380.) 

a.  Body  scaly. 
b.  Palatines  with  a  band  of  villiform  teeth  only OpmDiUM,  433. 

433.~OPHIDIUJXI  Linnaeus. 

(Ophidion  Artedi;  Linnteus  Syst.  Nat. :  type  Ophidion  barbatum  L.) 

Body  moderately  elongate,  compressed ;  scales  small,  not  imbricated, 
but  arranged  in  short  oblique  series,  placed  at  right  angles  with  each 
other,  much  as  in  Anguilla.  Head  naked,  or  somewhat  scaly;  teeth 
villiform,  those  of  the  outer  series  more  or  less  enlarged;  teeth  on 
vomer  and  palatines  bluntish,  some  of  them  enlarged..  Vent  well  be- 
hind pectorals.  {Ophidium^  an  ancient  name,  from  S^idtov^  a  small 
snake.) 

a.  Outer  teeth  of  jaws  fixed.     (Ophidium,) 

1319.  O.  marifinataai  Dek. 

Color  nearly  plain  brownish;  dorsal  and  anal  fins  margined  with 
black.  Maxillary  reaching  posterior  margin  of  orbit;  air-bladder  short 
and  broad,  with  a  foramen  on  the  under  side;  outer  ray  of  ventrals 
about  equalling  length  of  head;  inner  ray  half  length  of  outer.  Gill- 
rakers  4.  Head  6^;  depth  7 J.  Atlantic  coast  of  North  America  from 
^e\v  York  southward. 

CDekay,  N.  Y.  Faana,  Fish.  1842,  315;  Putnam,  Bo8t.  Soc.  Nat.  Hist.  1874,  342.) 
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19tl0.  O.Josephi  Grd. 

Pale  olive,  sprinkled  all  over  with  brownish  specks;  belly  and  sides 
of  head  plain ;  vertical  lins  edged  with  black.  Eye  moderate,  4  in  head ; 
maxillary  extending  to  opposite  its  posterior  margin;  origin  of  dorsal 
at  some  distance  behind  base  of  pectorals.  Body  shorter  and  pectorals 
more  elongate  than  in  0.  taylori.  Head  6.  Saint  Joseph's  Island,  Texas. 
(Oirard,) 

(Ophidionjosephi  Girard,  U.  S.  Mex.  Bonnd.  Surv.  Ichth.  1859,  29.) 

1221.  O.  holbrooki  Patnam. 

"  Inner  barbel  ne^-rly  two-thirds  length  of  the  outer;  outer  barbel  equal 
to  the  distance  from  the  center  of  the  eye  to  the  point  of  the  operculum ; 
maxillary  reaching  to  the  posterior  border  of  the  eye.  Length  of  the 
eye  equal  to  the  distance  from  its  posterior  margin  to  the  ridge  of  the 
preoperculum.  Head  one-sixth  of  the  total  length  of  the  fish.  Dorsal 
and  anal  with  a  black  margin.  Gill -rakers  4.  Air-bladder  long,  pointed, 
without  a  foramen.''    L.  6  inches.    Key  West,  Florida.    {Putnam.) 

(Putnam,  Proc.  Boat.  Soc.  Nat.  Hist.  1874,  342.) 

1222.  O.  taylori  Girard. 

Light  olive;  head  and  upper  parts  covered  with  cbnspicuous  round 
dark,  olive-brown  spots;  chin  dusky;  vertical  fins  edged  with  black. 
Head  large,  little  compressed,  naked;  top  of  head  with  conspicuous 
mucous  pores.  Dorsal  fin  beginning  over  the  pectorals;  outer  ray  of 
ventrals  little  more  than  half  length  of  head;  inner  about  one-third. 
Air-bladder  ovate,  not  contracted ;  seven  gill-rakers  below  the  angle  of 
the  arch;  pseudobranchise  developed.  No  spine  on  the  end  of  the 
snout.  Outer  teeth  in  both  jaws  considerably  enlarged,  the  upper 
largest.  Head  G;  depth  8.  L.  12  inches.  Coast  of  California;  not 
rare. 

(Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1859, 138.) 

€ui,  Onter  teeth  in  jawa  movable;  head  scaly  above.    (Leptopkidium*  Gill.') 

1228.  O.  profandoram  (Gill)  J.  &  G. 

Light  rufous ;  vertical  fins  margined  with  black.    Body  very  slender; 

scales  regularly  arranged  in  quincunx  order;  scales  on  head  extending 

to  forehead,  opercles,  and  cheeks;  snout  high,  projecting,  armed  with  a 

concealed  spinous  hook ;  teeth  villiform,  separated  by  an  interval  from 

an  outer  row  of  longer,  slender,  movable  teeth;  eye  longer  than  snout, 

3^  in  head;  lateral  line  obsolete  behind ;  vent  towani  end  of  first  third 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  IHGJ,  210:  type  Leptophidiumprofundarum  Gill. 
{Xejtroif  slender;  otpidtovj  Ophidiuin.) 
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of  length;  ventral  fins  short.    Head  6;  depth  10.    Gulf  Stream,  off  the 
coast  of  Florida.     ( OilL) 
(Leptophidiampro/undorum  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1863,  211.) 

Family  CXX.— GADIDiE.* 

{The  Cod-fishes,) 

Body  elongate,  more  or  less  compressed  behind;  tail  usually  isocer- 
cal  (diphycercal  in  Dinematichthys) ;  scales  cycloid,  small,  sometimes 
wanting.  Gill-openings  very  wide;  gill-membranes  separated  or  some- 
what united,  commonly  free  from  the  isthmus;  no  spines,  the  fi^n-rays 
all  articulated.  Dorsal  fin  extending  almost  the  length  of  the  back, 
forming  one,  two,  or  three  fins;  anal  fin  long,  single  or  divided; , caudal 
fin  distinct,  or  confluent  with  the  dorsal  and  anal;  ventral  fins  jugular, 
but  attached  to  the  pubic  bone,  each  of  one  to  eight  branched  rays. 
Gills  4,  a  slit  behind  the  fourth.  No  pseudobranchiae.  Edge  of  pre- 
opercle  usually  covered  by  skin  of  head.  Pyloric  coeca  usually  numer- 
ous, but  sometimes  few  or  none.  Air-bladder  generally  well  developed. 
Genera  35,  species  about  90;  an  important  family,  many  of  it«  members 
being  highly  valued  as  food.  They  inhabit  chiefly  the  northern  seas; 
one  genus  {Lota)  being  confined  to  the  fresh  waters.  Two  genera  {Sty- 
gicolaj  Lucifuga)  are  blind  and  inhabit  the  cave  streams  of  Cuba. 

{GadidcB  GUnther,  iv,  326-.369;  OphidiidcB,  group  Brotulina,  iv,  371-376.) 

a.  Body  scaly. 
b.  Vertical  fins  united  or  approximated;  pyloric  coeca  two ;  no  barbel.    (Brotulina.) 

c.  Tertical  fins  united Bythites,  434. 

CO,  Vertical  fins  separate ;  tail  diphycercal Dinematichthys,  435. 

hb.  Vertical  fius  well  separated ;  pyloric  coeca  mostly  numerous ;  tail  isocercal. 
d.  Frontal  bono  single,  nonnal.     (GadincB.) 
e.  Anterior  dorsal  composed  of  a  band  of  friu^*»«  preceded  by  a  slender  ray ; 
barbels  3  to  5. 

/.  Ventral  rays  3  to  5;  anal  fin  entire Onos,  436. 

ee.  Anterior  dorsal  composed  of  distinct  rays. 
g.  Chin  A\ith  a  barbel. 
h.  Dorsal  fins  two ;  anal  fin  one. 
i.  Ventral  fins  narrow,  filamentous,  each  composed  of  two  or  three 

slender  rays : Phycis,  437. 

a,  Ventrals  broader,  each  of  about  six  rays. 
j.  Tail  attenuate;  anal  fin  notched ;  mouth  inferior;  deep-sea  fishes. 

Haloporphyrcs,  438. 
jj.  Tail  normal ;  anal  fin  entire ;  mouth  terminal. 

k.  Vomer  toothless;  teeth  villiform Physiculus,  409. 

kk.  Vomer  with  teeth. 

I,  Vomer  and  mandible  with  canines Molva,  440. 

II,  Vomer  and  mandible  without  canines Lota,  441.  , 

•Including  family  119,  Brotulidw,  in  the  key  to  the  families,  pa^e  79. 
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AA.  Dorsal  Ad  single;  anal  fin  single;  ventrals  well  developed. 

BR08MIU8,  442. 

hhh.  Dorsal  fins  three;  anal  fins  two Gadus,  443. 

gg.  Chin  without  barbel ;  lower  jaw  projecting;  scales  large ;  dorsals  two ; 

anal  one Hypsicometes,  444. 

dd.  Frontal  bone  divided ;  top  of  head  with  a  triangular  excavated  area ;  no 
barbel.    (Merluciince.) 
p.  Lower  jaw  projecting;  dorsals  two;  anal  one;  anal  and 

second  dorsal  deeply  eroarginate Mrrlucius,  445. 

aa.  Body  naked;  mouth  very  large;  abdomen  greatly  dilatable;  teeth  very  uuequal; 
jaws  with  very  long,  depressible  canines.  {ChioBmodon- 
Uhw) ..Chiasmodon,  44(5. 

434.-BTTHITES  Reinhardt. 

(Reinhardt,  Dansk  Vidensk.  Selsk.  Afhandl.  vii,  178, 1833 ;  type  Bythites  fuscuaReinh,) 
Body  elongate,  covered  with  minute  scales.  Head  large,  thick; 
month  large;  jaws  equal;  no  barbel;  bands  of  teeth  in  the  jaws 
and  on  vomer  and  palatines.  Branchiostegals  eight;  gill-membranes 
united,  free  from  the  isthmus;  eye  moderate.  Lateral  line  interrupted. 
Vertical  tins  united ;  ventral  fins  reduced  to  simple  filaments,  each  com- 
posed of  two  rays  closely  united.  Air-bladder  large;  two  pyloric  coeca. 
A  thick,  conical,  anal  papilla  (in  the  male).  Greenland.  (/5D^eny?,  an 
animal  of  the  depths,  from  ISuOto^y  the  deep,) 

1294.  B.  faseus  Reinh. 

Uniform  dark-brown.  Head  with  minute  cirri;  snout  obtuse;  maxiU 
lary  extending  to  below  eye;  vertical  fins  enveloped  in  thick  skin;  ven- 
trals two-thirds  as  long  as  head.  Depth  less  than  length  of  head. 
Greenland.    {OUnther.) 

(Eeinhardt,  1.  c.  179;  Glinther  iv,  375.) 

435.— DUVEMATICHTHTS  Bleeker. 
(Broemophyoia  GiU:  Halias  Ay  res.) 
(Bleeker,  Batoe,  318;  type  Dinematichlhys  ilyocmUoides  Bleeker.) 

Body  moderately  elongate,  covered  with  minute  imbedded  scales; 
lateral  line  inconspicuous;  head  moderate,  conical;  opercle  with  a 
spine  posteriorly;  preopercle  unarmed,  usually  with  a  large  mucous 
pore  at  its  angle;  no  bnrbels;  jaws  subequal ;  teeth  in  the  jaws  cardi- 
form,  in  bands  anteriorly;  vomer  and  palatines  with  similar  teeth; 
'  gill-membranes  little  connected.  Dorsal  fin  low,  continuous,  its  last 
rays  contiguous  to  the  caudal,  but  nearly  or  quite  free  from  it;  anal 
fin  even,  similar  to  dorsal,  but  shorter;  rays  of  vertical  fins  slender, 
much  branched;  ventrals  reduced  each  to  a  filament  formed  of  two  rays 
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closely  joined ;  caadal  short  and  slender;  tail  diphycercal,  truncate  at 
base  of  caudal;  anal  papilla  large  (in  <J ) ;  stomach  large,  with  two  short 
pyloric  coeea.     (^t?,  two;  vjj/jia,  thread;  ixOhc^j  fish.) 

a.  Head  nearly  or  quite  scaleless.    {Halias*  Ayrcs.) 

1225.  D.  margrinatus  (Ayres)  Gthr. 

Eeddish  brown;  fins  broadly  edged  with  bright  rose  red.    Head  with 

traces  of  very  rudimentary  scales  sunken  in  the  skin ;  eye  well  forward,  li 

in  snout,  7  or  8  in  head ;  maxillary  reaching  beyond  eye  a  little  less  than 

half  length  of  head;  teeth  of  jaws  subequal,  in  broad  bands;  palatine 

teeth  in  a  short  band,  shorter  than  eye.    Fin-rays  slender,  imbedde<l 

in  skin;  pectorals  moderate,  a  little  more  than  half  length  of  head; 

ventrals  half  length  of  head ;  nape  nearer  origin  of  dorsal  than  tip  of 

snout;  vent  slightly  behind  middle  of  body;  caudal  as  long  as  eye  and 

snout;  a  conspicuous  pore  above  tip  of  maxillary;  two  pores  at  chin; 

•anal  papilla  without  homy  appendages ;  lower  lip  with  a  fringe  of 

minute  cirri.     Head  4 J  in  length;  depth  about  6.     D.  about  80;  A. 

about  65.    Coast  of  California,  rather  rare ;  in  deep  water. 

{BrwmiM  marginatus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  13,  1854:  ffalias  margi- 
tm^iM  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  I860,  52;  Gihither,  iv,  375:  Brosmaphycia  mar- 
ginatua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  168;  186:^,  253.) 

486.— OBFOSt  Ayres. 

EocJclings. 

{Motella  CnvieT:  MolvellaK&n}}:  RhinonemM  Gill:  Ciliata  Couch  and  CoucAia  Thomp- 
son, youDg  forms.) 

(Risso,  Hist.  Nat.  d'Eur.  Merid.  iii,  214, 1826:  type  Onoa  mustella  Ri8SO=Gadti«  U-icW' 
rutua  Bl.  <&  Schn.) 

Body  rather  elongate,  covered  with  very  small  scales;  head  more  or 
less  depressed;  lower  jaw  included;  chin  with  a  barbel;  snout  with  two 
to  four  barbels,  one  on  each  anterior  nostril;  teeth  in  bands  on  jaws  and 
vomer;  none  on  palatines;  some  of  the  teeth  in  upper  jaw  sometimes 
enlarged  or  canine-like;  dorsal  fins  two,  the  anterior  composed  of  small 
fringe-like  rays  concealed  in  a  groove,  in  front  of  these  a  single  long 
ray;  second  dorsal  long;  anal  similar;  caudal  tin  rounded  or  lauceo- 

*  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  ii,  52,  1860:  type  Brosmius  marginaiua  Ayres. 
{(iX?f  the  sea.) 

tWe  do  not  a<1opt  the  earjier  name  Gaidropaarua  of  Rafinesque,  because  we  find 
little  evidence  that  the  rough  figure  of  Roudclet,  on  which  Gaidropaarua  muatellaris 
Rafinesque  was  founded,  was  intended  for  a  species  of  Onoa  rather  than  of  Phifvia, 
Enchehjopua  Bloch  &  Schneider  is  a  heterogeueous  group,  includinpr  species  of  Gadua, 
of  which  genus  it  may  bo  considered  a  synonym. 
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late;  tail  isocercal ;  ventral  fins  of  5  to  7  rays.  Small  fishes  of  the 
nortliei'n  seas;  the  species  diftering  considerably  among  themselves. 
(Ono8)  an  ancient  name  of  certain  Gadoid  fishes;  from'«vt>c,  an  ass.) 

a.  Barbels  four;  head  auteriorly  high  and  compressed ;  uo  large  canines.    (Rhinone-- 
mu8  Gill.) 

1326«  0«  cinibrius  (L.)  Goodc  &  Bean. — Four-hearded  Rockling. 

Brownish,  posterior  part  of  dorsal  and  anal,  and  lower  margin  of  cau- 
dal abruptly  black ;  inside  of  mouth  black.  Head  oblong,  compressed, 
the  snout  high,  its  anterior  profile  blunt;  mouth  large,  inferior;  a  barbel 
at  chin,  one  at  end  of  snout,  and  one  on  each  anterior  nostril;  maxillary 
reaching  much  beyond  eye;  teeth  in  narrow  bands,  some  of  them  con- 
siderably enlarged;  lateral  line  stitch-like,  developed  at  intervals. 
First  (free)  ray  of  dorsal  as  long  as  head;  veutrals  about  half  length 
of  head;  caudal  somewhat  acute.  Head  5;  depth  G.  D.  50;  A.  43; 
Y.  5.    L.  12  inches.    North  Atlantic,  on  both  coasts. 

{Gadu8  cimbrius  Linnceas,  Syst.  Nat.:  Motella  caudacuta  Storer,  Hist.  Fish.  Mass. 
361:  Motella  dmbna  GUntheF;  iv,  367:  RhinoncmuH  caudacuta  Gill,  Proc.  Acad.  Nat. 
Set.  Phila.  1863,  241.) 

aa.  Barbels  three.     {Ono8.) 

I3d7.  O.  relnhardtl  (Kroyer)  Gill. 

Uniform  reddish  brown;  cirri  and  tips  of  fins  red.  Head  d<»pressed, 
but  rather  pointed  anteriorly;  snout  rather  short,  with  two  barbels; 
chin  with  one;  teeth  in  villiform  bands,  those  of  one  series  in  each  jaw 
longer  than  the  rest.  First  ray  of  first  dorsal  short,  little  longer  than 
snout.  Vent  near  middle  of  length.  Distance  from  snout  to  first  dor- 
sal A  of  length.    Head  5.    3).  5G;  A.  45;  V.  8.    Greenland.    (ColleU.) 

{IMotella  argentata  Reinh.  Selsk.  Nat.  Math.  Afh.  1837,  110:  Motella  reinhardU 
Kroyer  MSS. ;  Collett,  Norske  Nord-Havs.  Exp.  18H0,  131:  Onos  reinhardti  OiUj  Proc. 
Acad.  Nat.  Sci.  Phila.  1863,  241:  ICouckia  argentata  Giluther,  iv,  363,  the  young  of 
this  or  other  species  of  Onos;  small,  silvery  tisbes,  swimming  at  the  surface  iu  the 
opeu  sea.) 

I32§.  O.  ensis  (Reinh.)  Gill. 

Head  small;  snout  with  two  barbels;  chin  with  one;  teeth  feeble, 
uniform,  in  villiform  bands;  palatine  teeth  villiform.  Vent  nearly  me- 
dian; distance  to  front  of  dorsal  |  of  length.  First  dorsal  ray  pro- 
duced, as  long  as  head.  Head  5f ;  D.  59;  A.  46.  Greenland.  {Col- 
lett) 

(Motella  ensis  Reinh.  Dansk.  Vidensk.  Selsk.  Nat.  vii,  115, 1838:  Onoa  cnwaGill,  Proc. 
Acad.  Nat.  Sci.  Phila.  1863,  241;  CoUett,  1.  c.  134.) 
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487.— PHYCIS*  Bloch  &  Scbneider. 

Codlings. 

(Bloch.  &  Schneider,  Syst.  Ichth.  1801,  56:  type  Phycis  tinea  Bloch  &  Schneider.) 

Body  rather  elongate;  head  subconic;  moutli  rather  large,  the 
maxillary  reaching  to  below  eye;  lower  jaw  included ;  chin  with  a  small 
barbel;  jaws  and  vomer  with  broad  bauds  of  subequal,  pointed  teeth; 
palatines  toothless.  Dorsal  fins  two,  the  first  sometimes  produced  at 
tip;  second  dorsal  long,  similar  to  the  anal.  Ventrals  wide  apart, 
filamentous,  each  of  2  or  3  slender  rays.  Gill-membranes  somewhat 
connected,  narrowly  joined  to  the  isthmus,  (^poxt-:^  an  ancient  name  of 
some  fish  living  in  the  Fucus,  ipdxo^,) 

a.  Dorsal  rays  scarcely  prodaced.    (  Urophyoiai  Gill.) 
Idd9.  P.  renins  (Walb.)  J.  <&  G. 

Pale  brownish  tinged  with  yellowish,  the  lateral  line  dark  brown,  in- 
terrupted by  white  spots;  inside  of  mouth  white;  first  dorsal  largely 
black,  this  color  surrounded  by  white;  second  dorsal  olivaceous,  with 
irregular  round  dark  spots;  caudal,  anal,  and  pectorals  dusky;  ven- 
trals and  lower  edge  of  pectorals  white;  two  vertical  series  of  round 
dark  spots  on  the  sides  of  the  head.  Body  rather  stout;  head  broad; 
mouth  large,  the  maxillary  reaching  posterior  margin  of  eye.  Eye  less 
than  snout  or  interorbital  width;  first  dorsal  low,  its  height  about  equal 
to  half  length  of  head;  ventral  fin  longer  than  head,  about  3J  in  length 
of  body;  caudal  fin  subtruncate.  Head  4J;  depth  4^.  D.  8-43;  A. 
about  45;  scales  rather  large,  about  90  in  the  lateral  line.  North 
Atlantic,  south  to  Cape  Fear.    Said  to  exhibit  electric  powers  in  life. 

{Blennius  regius  Walb.  Art.  Pise.  1792,  183:  Phycis  punctatua  Dek.  N.  Y.  Fanna,  Fish. 
292:  Enohtlyopus  regalis  Bloch.  &  Schn.  1801,  53:  Phyds  regalut  Giinther,  iv,  355.) 

1980.  P.  earlll  Bean. 

Brown,  with  some  li^'ht  spots  on  the  second  dorsal  fin  and  on  tba 
sides;  anal  and  both  dorsals  margined  with  brown.  Body  about  and 
stout;  maxillary  extending  beyond  front  of  eye;  barbel  one-third 
length  of  upper  jaw,  which  is  half  length  of  head ;  interorbital  space 
equal  to  length  of  snout;  pectorals  as  long  as  postorbital  part  of  head; 

*  ^'Hypaiptera  argentea^^  Giinther  (ii,  386 ;  iv,  362) ;  a  very  small  silvery  fish,  occasion- 
ally taken  on  our  coasts  as  well  as  on  those  of  Earope,  is  now  snpposed  to  he  the  young 
of  species  of  Pkyeis. 

♦  Gill,  Pro<5.  Acad.  Nat.  Set.  Phila.  1863,  240:  type  Gadu8  regius  Walb.  (ovpd,  inM'y 
<pihciif  Phycis.) 
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ventrals  reaching  nearly  to  vent;  none  of  the  rays  of  first  dorsal  pro- 
duced, the  fin  not  higher  than  second  dorsal.    Head  3%',  depth  4^.    D. 
10-62;  A.  53;  P.  15;  Lat.  1. 155.    L.  14  inches.    Charleston,  South  Car- 
olina. 
(Bean,  Proc.  U.  S.  Nat.  Mns.  iii,  69, 1880.) 

aa.  One  of  the  rays  of  the  first  dorsal  more  or  less  produced.    (Phycia,) 

1231.  P.  Chuss  (Walb.)  Gnh—Codling  ;  Squirrel-hake, 

Brownish  above,  sides  lighter  and  tinged  with  yellowish;  thickly 
puuctulate  with  darker;  below  pale;  inside  of  mouth  white;  vertical 
fins  somewhat  .dusky;  anal  tin  margined  with  pale;  lateral  line  not 
dark.  Body  rather  slender;  head  depressed;  eye  large,  about  equal  to 
interorbital  widtli ;  maxillary  reaching  posterior  margin  of  pupil.  Fila- 
mentous dorsal  ray  about  two-sevenths  length  of  body,  when  perfect; 
pectorals  ^  length  of  head;  ventral  fins  extending  beyond  the  vent; 
scales  comparatively  large.  Head  4J;  depth  5.  D.  9-57;  A.  50;  Lat. 
1. 110.    Atlantic  coast,  chiefly  northward. 

(Blennitis  ditiM  Walb.  Art.  Pise.  1792,  186:  Enchelyopus  americanm  Bl.  &  Schn.  1801, 
53:  Phycis  americanu8  Gtinther,  iv,  3.'>3:  Phycia  fllamentoaus  Storer,  Fish.  Mass.  367; 
Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  237.) 

13tt2.  P.  tenuis  (Mitch.)  Bek.^CodUng ;   White  hake;  Squirrel-hake. 

Brownish,  lighter  and  yellowish  below;  fins  very  dark.  Snout  longer 
than  eye,  narrower  and  more  pointed  than  in  P.  chu88.  Eye  large, 
usually  wider  than  interorbital  space;  maxillary  reaching  beyond  pupil. 
Filamentous  dorsal  ray  about  two-thirds  length  of  head;  ventral  fins 
about  reaching  vent.  Scales  very  small.  Head  4J;  depth  5 J.  D.  9- 
57 ;  A.  48;  Lat.  1.  138.  Distinguished  from  the  preceding  chiefly  by  the 
smaller  scales.  North  Atlantic,  south  to  Virginia;  abundant  north- 
ward. 

{Gadus  tenuis  Mitch.  Trans.  Lit.  <fe  Phil.  Soc.  N.  Y.  1815,  372;  Gill,  Proc.  Acad.  Nat. 
Sci.  Phila.  1863,  238:  Phycia  dekayi  Kaup,  Archiv.  Naturg.  i,  89,  1858.) 

1233.  P.  Chester!  Goode  and  Bean. 

Eye  3 J  in  length  of  head;  maxillary  twice  in  head ;  barbel  one  third 
diameter  of  orbit ;  vent  equidistant  from  tip  of  snout  and  end  of  second 
dorsal;  distance  from  snout  to  dorsal  fin  equals  twice  the  length  of  the 
mandible;  the  third  ray  of  the  second  dorsal  extremely  elongate,  its 
length  more  than  twice  that  of  head,  and  more  than  four  times  that  of 
the  longest  of  the  other  rays ;  ventral  fins  with  the  first  ray  one-third 
length  of  body,  the  second  about  three  times  the  length  of  the  head, 
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the  third  shorter  than  the  diameter  of  orbit ;  pectorals  foar  times  as 
long  as  the  opercle.    Scales  large  and  thin;  lateral  line  mnch  broken 
posteriorly.      Head  4J;  depth  5.     D.  9  or  10,  56;  A.  56;  Lat.  1.  90. 
(Ooode  and  Bean.)    Coast  of  Massachusetts,  in  deep  water. 
(Goode  and  Bean,  Proc.  U.  8.  Nat.  Mus.  i,  1878,  256.) 

48§.— HALOPOBPHYRCS  GUnther. 

(Lepidion  Swainson;  preoccopied  ad  Xepufia.) 
(Gtlnther,  Cat.  Fish.  Brit.  Mus.  iv,  3r>8,  1862:  type  Gadus  Upidion  Risso.) 

Body  elongate,  compressed,  tapering  into  a  slender  tail.  Scales  veiy 
small.  Head,  entirely  scaly,  even  to  the  gill-membranes.  Snout  de- 
pressed, thin  and  flat,  projecting  beyond  the  mouth;  mouth  rather  large; 
chin  with  a  barbel;  jaws  with  bands  of  villiform  teeth;  a  small  round- 
ish patch  of  teeth  on  vomer,  none  on  palatines.  Dorsal  fins  two ;  the 
first  short,  its  anterior  ray  produced  into  a  long  filament;  anal  fin 
deeply  notched,  almost  separated  into  two  fins;  ventral  fins  with  six 
rays,  one  of  them  filamentous;  caudal  truncate.  Branchiostegals  7. 
Deep-water  fishes.  (dk<;y  sea;  T^optpopoq^  purple,  from  the  deep  colora- 
tion.) 

1938.  H.  viola  Goode  &  Bean. 

Color,  deep  violet  or  blue-black ;  inside  of  mouth  and  opercles  blue- 
black  ;  snout  broad,  pointed  at  tip,  much  depressed,  forming  a  roof-hke 
projection  above  mouth;  a  conspicuous  keel  extending  backward  from 
tip  of  snout  along  the  suborbital  to  the  posterior  margin  of  the  eye. 
Mouth  U-shaped,  wholly  inferior;  maxillary  nearly  reaching  posterior 
margin  of  orbit;  interorbital  space  flat,  as  wide  as  the  large  eye,  the 
orbital  ridges  somewhat  elevated ;  barbel  about  one-half  diameter  of 
orbit.  First  dorsal  with  its  first  ray  much  produced,  longer  than  head; 
anal  fin  deeply  notched  near  its  middle.  Caudal  peduncle  as  long  as 
eye;  its  depth  more  than  half  its  length;  longest  ray  of  ventrals  reach- 
ing about  half  way  to  vent;  pectoral  IJ  in  head.  Head  4J;  depth  5. 
D.  4-53;  A.  40;  V.  0;  Lat.  1.  115.  Banks  of  Newfoundland  and  south- 
ward, in  deep  water.. 

{Haloporphyrua  viola  Goode  and  Bean,  Proc.  U.  S.  Nat.  Mns.  i,  256,  1878.) 

439.-PHYSICULUS  Kaiip. 

(Kaup,  Wicgmann^s  Archiv.  1658,  88:  type  Phy»iculu8  daltcigkii  Kaup.) 

Body  elongate,  covered  with  small  scales;  head  entirely  scaly ;  snoat 
broad,  obtusely  rounded,  projecting  beyond  the  mouth;  mouth  of  mod- 
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erate  size;  chin  ^ith  a  barbel 5  jaws  with  bands  of  villiform  teeth; 
vomer  and  palatines  toothless.  Dorsals  2;  anal  fin  single,  not  notched; 
ventral  fins  with  5  rays,  the  outer  rays  filamentous;  caudal  rounded, 
slender,  free;  branchiostegals  7.    (A  diminutive  of  Phycis.) 

1984.  P.  dalwiskil  Kaup. 

Color  uniform  brownish;  pectoral  and  anal  whitish;  axil  of  pectoral, 
chin,  and  belly  blackish ;  inside  'of  month  white.  Head  broad,  de- 
pressed; cleft  of  mouth  oblique;  maxillary  extending  beyond  vertical 
from  pupil;  interorbital  space  flat,  its  width  rather  less  than  vertical 
diameter  of  orbit;  a  concealed  spine  on  each  side  of  nape.  Height  of 
first  dorsal  equalling  half  length  of  head;  second  dorsal  somewhat 
lower,  nearly  uniform  in  height;  anal  similar  to  second  dorsal,  but 
lower;  pectorals  two-thirds  length  of  head;  filamentous  ventral  ray 
not  reaching  anal.  Eleven  series  of  scales  betweeen  anterior  dorsal 
and  lateral  line. '  Head  4  in  leligth;  depth  5J.  D.  7-67 ;  A.  69;  V.  6. 
{Ounther.)  Madeira;  lately  taken  in  deep  water  off  the  coast  of  Massa- 
chusetts. 

(Kaup,  Wiegm.  Arch.  1858,  88;  GUnther,  iv,  348.) 

440.— raOI^VA  Nileson. 
Lings, 

(Nilsson,  Skandinav.  Faona,  1832,  iv,  57:\:  type  GadM  molva  L.) 

Body  elongate,  covered  with  very  small  scales.  Chin  with  a  barbel; 
lower  jaw  included;  bands  of  teeth  on  jaws  and  vomer;  lower  jaw  with 
large  canines  which  are  arrow-shaped  and  movable;  vomer  with  a  curved 
series  of  canines,  mixed  with  small  teeth,  these  mostly  fixed;  no  teeth 
on  palatines.  Gill-membranes  broadly  united.  Two  dorsal  fins,  both 
well  developed;  one  anal  fin;  ventrals  of  several  rays.  Northern  seas. 
(An  old  name  of  M.  vulgaris.) 

1S85.  M.  vulgaris  Fleming.— Z^iw^. 

Barbel  longer  than  eye;  a  short  barbel  at  the  nostril;  eye  as  wide 
as  interorbital  space.  D.  15-66;  A.  62 ;  V.  6;  vertebrae  27  +  37.  (Oun- 
ther,)   Greenland  and  Northern  Europe. 

(Gadus  fiwlva  L.  Syst.  Nat. ;  Fleming,  Brit.  Anim.  192;  Gttnther,  iv^  361.) 

441.— I4OTA  Cuvier. 
Burbots. 

(Cnvier,  Rfegne  Anim.  ii,  1817:  type  Gadua  lota  'L,z=zLota  vulgaris  Ji&ikjnR,) 
Body  long  and  low,  compressed  behind.     Head  smaU^  depressed/ 
Bull.  Nat.  Mus.  TSo.  16 51  ^  . 
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rather  broad;  anterior  nostrils  each  with  a  small  barbel j  chin  with  ^ 
long  barbel;  snout  and  lower  parts  of  head  naked;  mouth  moderate^ 
the  lower  jaw  included;  both  jaws  with  broad  bands  of  equal,  villifomi 
teeth,  vomer  with  a  broad,  crescent-shaped  band  of  similar  teeth;  no 
teeth  on  palatines.  Gill-openings  wide,  the  membrane  somewhat  con- 
nected, free  from  the  isthmus.  Scales  very  small,  imbedded;  vertical 
fins  scaly.  Dorsal  fins  two,  the  first  short,  the  second  long,  similar  to 
the  anal;  caudal  rounded,  its  outer  rays  procurrent;  ventrals  of  several 
rays.  One  species,  living  in  fresh  waters  of  northern  regions.  (Jtota, 
the  ancient  name.) 

1336.  li«  maculosa  (Le  8,)C.  &  Y. ^Burbot;  Lake  Lawyer;  Ling, 

Dark  olive,  thickly  marbled  and  reticulated  with  blackish;  yellowish 
or  dusky  beneath;  young  often  sharply  marked,  the  adult  becoming 
dull-grayish;  vertical  fins  with  dusky  margins.  Maxillary  reaching  to 
posterior  margin  of  eye;  barbel  longer  than  the  very  small  eye;  pec- 
toral If  in  head;  ventrals  reaching  half  way  to  vent.  Head  4f ;  depth 
6.  D.  13-76 ;  A.  68 ;  V.  7 ;  vertebrse  21  +  38 ;  coeca  30.  L.  2  feet.  New 
England  and  Great  Lake  region,  north  to  the  Arctic  seas;  abundant 
northward;  also  (var.  vulgaris)  throughout  Northern  Europe  and  Asia. 

(Oadue  lota  L.  Syst.  Nat. :  Gadm  maculoeue  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila. 
i,  83, 1873:  Lota  oompreeeaj  inornata,  and  maouloea  Dekay,  New  York  Fauna,  Fish.  1842, 
283-285:  Lota  vulgaris  Jenyns,  Manual  Brit.  Vert.  448:  Lota  vulgaris  GUnther,  iv,  359.) 

443.— BROSmiUS  Cuvier. 
Cuska. 

(Cuvier,  B^gne  Anim.  ii,  1817:  type  Gadus  hrosme  Mtnier.) 

Body  moderately  elongate,  covered  with  very  small  scales.  Mouth 
rather  large,  with  teeth  in  the  jaws,  vomer,  and  palatines,  some  of 
those  on  the  vomer  and  palatines  enlarged;  chin  with  a  barbel; 
branchiostegals  7.  Dorsal  fin  single,  continuous,  not  elevated;  anal 
fin  similar,  but  shorter;  caudal  fin  rounded;  ventral  fins  several-rayed. 
Fishes  of  the  Northern  seas.  (A  latinization  of  the  vernacular  name 
hrosnie.) 

128T.  B.  brMme  (MUMer)  White.— Ciwik. 

Brownish,  mottled;  young  uniform  dark  slate-color,  or  with  trans- 
verse yellow  bands;  vertical  fins  bordered  with  blackish,  and  with  a 
white  edg^.  Head  flattened  above;  upper  jaw  slightly  longer  than 
lower;  mouth  huge,  oblique;  maxillary  reaching  beyond  orbit.    Head 
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4 J;  depth  5|.     D.  98;  A.  71.    {Storer.)    Polar  regions,  south  to  Cape 
Cod  and  Denmark. 

(Gadus  brosme  Miiller,  Prodr.  Zool.  Dan.  41, 1776:  Gadus  hrosme  Fabr.  Faun.  Groenl. 
140;  Brosffiiua  flavescens  Giinther,  iv,  369:  Brosmim  flavescens  Storer,  Fish.  Mass.  368: 
Bro67MU8  hrosme  Gttntber,  iv,  369:  Brosmius  vulgarU  Dekay,  New  York  Fauna,  Fish. 
289.) 

448.— OADUS  LinnsBus. 

Codfishes. 

(Artedi ;  Linnaeus,  Syst.  Nat. :  type.Gadw  callarias  or  marrhua  L.) 

Body  moderately  elongate,  compressed  and  tapering  behind.  Scales 
very  small;  lateral  line  present.  Head  narrowed  anteriorly;  month 
moderate  or  large;  chin  witli  a  barbel,  which  is  sometimes  minate; 
teeth  cardiform,  snbequal,  or  with  those  of  one  series  more  or  less  en- 
larged; vomer  with  teeth;  none  on  the  palatines.  Dorsal  fins  three, 
well  separated;  anal  fins  two;  ventral  fins  well  developed,  of  about 
seven  rays.  Species  of  the  Northern  Seas;  highly  valued  as  food. 
{Gadus J  the  Latin  name,  akin  to  the  English  word  Cod.) 

a.  Lower  jaw  included ;  barbel  weU  developed. 

b.  Vent  below  second  dorsal;  species  of  large  size, 
c.  Lateral  lino  black;  mouth  small,  the  maxillary  not  reaching  eye;    (Mclanth 
grammus*  Gill.) 

193§.  O4  cegrimnus  h.— Haddock. 

Dark  gray  above,  whitish  below;  lateral  line  black;  a  large  dark 
blotch  above  the  pectorals;  dorsals  and  caudal  dusky.  Snout  long 
and  narrow,  overlapping  the  small  mouth;  maxillary  barely  reach- 
ing front  of  orbit;  teeth  subequal,  large,  in  a  cardiform  band  in  upi)er 
jaw;  in  a  single  series  on  lower  jaw  and  oh  vomer;  occiput  carinated;  a 
ridge  extending  backward  from  each  orbit;  eye  very  large,  two-thirds 
length  of  snout,  4  in  head.  Anterior  rays  of  first  dorsal  elevated, 
three  fourths  length  of  head,  the  fin  i>ointed,  higher  than  second  and 
third  dorsals;  cauclal  lunate;  vent  below  fiM)nt  of  second  dorsal.  The 
skull  in  this  species  is  more  depressed  than  in  Oadus  callariasj  broader, 
and  thinner  in  texture;  occipital  crest  exceedingly  high,  much  higher 
than  in  OaduSy  the  wing-like  projections  at  its  base  anteriorly  spread- 
ing widely,  raised  above  the  surface  of  the  skull.  Head  3f ;  depth  4J. 
D.  15-24-21;  A.  23-21.  Korth  Atlantic,  on  both  coasts;  an  important 
food-fish,  reaching  a  considerable  size. 

{Gadus  a^glifinvs  Linnseus,  Syst.  Nat. :  Gadus  ceglifinus  Giinther,  iv,  332:  Melanogramr 
mus  (sglifinus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863, 237.) 

*  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863, 237 :  type  Gad^LS  agHfinus  L.  {jueXai,  black ; 
ypa^MVt  hn«-) 
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cc.  Lateral  line  pale;  month  rather  large,  the  maxillary  reaching  past  front  of  eye. 
d,  Yertebrffi  normal.    (Oadva,) 

1289.  O.  callarias  Ij,— Common  Cod-fish, 

Greenish  or  brownish,  subject  to  many  variations,  sometimes  yellow- 
ish or  reddish  5  back  and  sides  with  numerous  rounded  brownish  spots  f 
lateral  line  pale;  fins  dark.  Head  large,  but  varying  much  in  size; 
maxillary  about  reaching  middle  of  orbit;  occipital  keel  not  greatly 
developed;  teeth  strong,  cardiform,  in  narrow  bands,  those  of  the  outer 
row  in  the  upper  jaw,  and  of  the  inner  row  in  the  lower  jaw,  somewhat 
enlarged.  Eye  moderate,  about  half  length  of  snout.  First  dorsal 
little  elevated,  its  height  about  half  length  of  head;  vent  under  front 
of  second  dorsal;  caudal  slightly  emarginate;  pectorals  half  length  of 
head.  Head  3 J  to  4J;  depth  about  4.  D.  14-21-19;  A.  20-18.  North- 
ern Seas,  south  to  Virginia,  Oregon,  and  Japan,  one  of  the  most  impor- 
tant of  all  food-fishes.  The  fish  of  the  Pacific  Ocean  (var.  macrocephalus) 
is  said  to  have  the  air-bladder  ("sounds'')  smaller;  it  is  wholly  similar 
externally.  The  Greenland  form  (var.  ogac)  is  very  dark,  with  slender 
caudal  peduncle,  longer  barbel,  larger  eye,  broader  interorbital  space, 
longer  pectorals,  and  more  advanced  ventrals.  Great  variations  occur 
in  size  of  head  and  in  color  among  individuals  from  different  regions. 

{G(idtt8  callarias  et  morrhua  Linn.  Syst.  Nat.;  GUntber,  iv,  328:  Moirhua  americana 
Storer,  Hist.  Fish.  Mass.  343:  Gadus  macrocephalus  Tiles.  Mem.  Acad.  Sci.  St.  Petersb. 
i\y  360,  IHIO:  Gadus  macrocephalut  Giinther,  iv,  330:  Gadus  ogak  Richardson,  F.  B.  A* 
Fish.  246:  Gadus  ogac  Bean,  Bull.  U.  S.  Nat.  Mas.  xv,  110:  Gadus  auratus  CojyQf  Proc. 
Am.  Pbilos.  Soc.  Pbila.  1873.) 

dd.  Vertebrse  peoaliarly  modified,  somewhat  as  in  Merluoius,    {Itlesia*  Swainson.) 

1240.  O.  gracilis  Tiles. 

Dusky  bluish  above,  yellowish  white  below,  without  spots.  Form  of 
a  haddock,  the  body  subterete,  compressed,  the  belly  prominent.  Head 
oblong,  the  snout  rounded  and  depressed ;  upper  jaw  longer  and  broader 
than  lower;  barbel  moderate;  outer  teeth  setaceous;  eye  large.  Scales 
very  small,  little  imbricated.  First  dorsal  subtriangular;  second  dor- 
sal lower;  third  obtusely  triangular;  pectorals  large;  ventrals  with  the 
second  ray  produced;  caudal  equal.  Head  4^;  depth  4J.  D.  14-17-19; 
A.  21-20;  P.  19;  V.  6;  B.  6.  (Pallas.)  Alaska  to  Japan.  An  insulfi. 
ciently-described  species,  which,  accoiding  to  Dr.  Bean,  who  has  lately 
obtained  it  in  Bering's  Sea,  is  very  distinct  from  the  other  members  of 
the  genus.    It  differs  from  Oadus  callarias  in  the  structure  of  its  ver* 

•Swainson,  Nat.  Hist.  Fish.  etc.  1839,  300:  type  Gadus  gracilis  Tiles.  (Dedicated 
to  William  Theophilos  Tilesius.) 
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tebrsB,  resembling  the  structure  found  in  Merlucius.  This  difference,  in 
Dr.  Bean's  opinion,  may  necessitate  the  revival  of  the  genus  Tilesia  of 
Swainson. 

(Gadud  gracilis  Tilesius,  Mem.  Acad.  Imp.  St.  Peterab.  ii,  354,  1810:  Gaduswachna 
PalloS)  Zoogr.  Ross.-Asiat.  iii,  182, 1811:  Tilettia  gracilia  SwainsoD,  1.  c. :  Tilesiu  gracilis 
Bean,  Proc.  U.  S.  Nat.  Mas.  1881,243). 

hb.  Vent  in  front  of  second  dorsal;  species  of  small  size.    (Microgadus*  Gill.) 

Id41.  O.  proximus  Grd.— Tom-ood. 

Olivaceous  above,  pale,  or  slightly  translucent,  white  below;  dorsal 
flns  dusky,  paler  at  base;  first  anal,  and  ventrals  uncolored;  second 
anal  dusted  with  dark  points.  Head  long,  convex  above,  somewhat 
compressed,  with  vertical  sides;  eye  moderate,  about  6  in  head;  mouth 
rather  large;  maxillary  reaching  to  below  pupil;  barbel  small;  teeth 
in  each  jaw  in  a  band,  the  outer  row  a  little  enlarged.  Gill-membranes 
a  little  connected,  free  from  the  isthmus.  First  dorsal  highest,  some- 
what falcate,  its  height  three-fifths  length  of  head;  first  anal  longer 
and  higher  than  second;  pectorals  moderate,  reaching  anal;  ventrals 
filamentous,  scarcely  reaching  anal;  caudal  slightly  emarginate.  Lat- 
eral line  very  distinct,  wavy,  high  anteriorly,  slightly  internipted  pos- 
teriorly. Vent  below  first  dorsal.  Head  4;  depth  4§.  D.  14-18-19; 
A.  21-21;  V.  6  or  7.  L.  1  foot.  Monterey  to  Alaska;  abundant;  a 
food-fish  of  some  importance. 

The  Tom-cods  {Microgadus)  differ  considerably  from  the  true  cods 
(Oadu8)  in  the  structure  of  the  cranium.  The  following  is  Professor 
Gill's  account  of  the  skull  of  0.  proximua^  the  italicised  portions  indi- 
cating the  differences  from  Oadus  callarias : 

"The  cranium  is  proportionally  broader  towards  the  front  and  less 
flattened,  while  the  brain-case  is  flattened  below,  decidedly  swollen  on 
each  side  of  a  depressed  sphenoidal  groove,  and  has  an  ovate  cardi- 
form  shape;  the  paraoccipital  or  epiotic  is  not  proiluced  into  an  angle 
behind,  but  is  obtusely  rounded,  and  its  posterior  or  outwardly-descend- 
ing ridge  blunt;  the  opisthotic  is  well  developed,  oblong,  and  with  its 
re-entering  jungle  high  up,  and,  on  a  line  with  it,  the  surface  is  divided  • 
into  two  parts — a  narrow  and  flattened  one,  and  a  lower  expanded 
one,  much  swollen;  the  alisphenoid  or  pro-otic  is  oblong^  acutely  emar- 
ginate in  front,  swollen  from  the  region  of  the  high  anterior  sinus, 
and  above  a  little  produced  forwards;  the  gre^t,  frontal  is  a  little  longer 

•Gill,  Proc.  Acad.  Nat.  Sol.  Phila.  1865,  69:  type  Gadus  proximus  Grd.  {^iHp6%^ 
smaU;  yadoc,  Gadus.) 
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than  broad,  with  supraoccipital  crest  continued  forwards  on  the  bone, 

and  near  the  front  expanded  upwards,  and  \rith  the  expanded  portion 

behind  dividing  into  narrow  lateral  wings;  the  lateral  testiform  ridges 

of  the  frontal  are  continued  forwards  and  curved  outwards  towards  the 

antero-lateral  angles;  the  anterior  frontals  are  mostly  covered  in  front 

by  the  great  frontal,  and  are  much  developed  in  the  direction  of  the 

antero-lateral  angles,  the  inferior  expanded  axillary  portion  being  very 

narrow;  the  nasal  has  a  rounded  ridge  in  front,  continued  well  below, 

and  its  posterior  crest  is  laminar  and  trenchant.'^ 

(Gadus  proximus  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  liiM,  141,  and  in  U.  S.  Pac.  R.  R. 
Surv.  142:  Morrhua  calif  arnica  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1854,  9:  Gadus  calif  or- 
nicus  Gilnther,  iv,  332:  Micfogadus praximtts  Gill.) 

1942.  O.  tomcod  WaJb.^Tom-cod;  FrosUJUh. 

Olive  brown,  distinctly  blotched  and  spotted  with  darker,  lighter  on 
the  belly;  more  opaque  than  in  O.proximus;  back  and  sides  profusely 
punctnlate;  dorsals  and  caudal  blotched  with  darker;  anals  coarsely 
punctulate  anteriorly,  colorless  jwsteriorly ;  t^entrals  and  pectorals 
dusky.  Snout  rounded,  less  produced  than  in  6.  proximus;  mouth 
short;  maxiUary  2^  in  head,  reaching  pupil;  eye  large,  3|  in  head; 
barbel  small;  pectorals  reaching  vent;  ventrals  filamentous,  not  reach- 
ing vent.  Vent  under  interval  between  first  and  second  dorsals. 
Head  3§;  depth  5.  D.  13-17-18;  A.  20-17.  L.  11  feet.  Virginia  to 
Labrador;  common  northward. 

(Gadwi  tom-cod  Walbaum,  Artedi,  Pise.  1792,  133:  Morrhua  pruinosa  Storer,  Fish. 
Mass.  357:  Gadus  iomcodus  GUnther,  iv,  331:  Microgadus  tomoodus  Gill.) 

aa.  Lower  jaw  projecting;  barbel  small,  sometimes  obsolete. 
e.  Upper  jaw  with  its  teeth  snbequal.    {Follachius  Nilss.*) 

1943.  O.  Tirens  h.— Pollack;  Coal-fish;  Green  Cod» 

Greenish  brown  above;  sides  and  below  somewhat  silvery;  lateral 
line  pale;  tins  mostly  pale;  sometimes  a  black  spot  in  the  axil.  Body 
rather  elongate,  compressed;  snout  sharp  and  conic;  mouth  rather 
small,  oblique;  maxillary  reaching  beyond  front  of  orbit;  lower  jaw 
slightly  the  longer;  teeth  in  the  upper  jaw  nearly  equal,  the  outer 
series  not  being  especially  enlarged;  barbel  rudimentary  or  obsolete. 
Gill -membranes  considerably  united,  free  from  isthmus.  Vent  under 
first  dorsal.     Caudal  fin  lunate.     Pectorals  short,  scarcely  reaching 

*Nil88on;  Bonaparte,  Catologo  Metodico,  1846,  45:  type  Gadua  pollachius  L. 
(7CoXXS:i}Xi  many-fashioned;  an  old  name,  with  no  obvious  application;  perhaps 
merely  a  latinized  form  of  the  common  name.) 
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anal;  ventrals  short.  Head  4;  depth  4^.  D.  13-22-20;  A.  25-20;  Lat. 
1.  about  150;  vertebrae  54.  North  Atlantic;  common  northward  on 
both  coasts. 

{Gadus  virem  and  G,  carbonarias  Linn.  Syst.  Nat. :  Merlangus purpiireua  Storer,  Fish. 
Mass.  358:  Gadwt  virtna  Giinther,  iv,  339:  Follachius  oarhonarius  Gill.) 

1944.  O.  clialcog^ranimiils  Pallas. 

Blackish  above,  with  silvery  luster;  everywhere  punctulate  with 
black;  fins  also  puuctulate;  ventrals  and  first  anal  pale.  Snout  conic, 
sharp,  rounded  in  profile;  mouth  oblique;  maxillary  reaching  middle 
of  pupil;  chin  with  a  minute  barbel;  teeth  small,  those  of  the  outer 
row  above  slightly  enlarged;  eye  large,  wider  than  the  flat  interorbital 
space,  4  in  head.  Gill-membranes  somewhat  united,  the  posterior  out- 
line deeply  emarginate;  vent  under  interspace  between  first  and  sec- 
ond dorsal;  first  dorsal  higher  than  the  others,  the  second  lowest; 
ventrals  filamentous,^  reaching  two-thirds  distance  to  vent ;  pectorals 
long,  reaching  past  front  of  anal;  caudal  somewhat  concave.  Head 
4;  depth  5.  D.  12-17-18;  A.  18-18;  V.  7.  North  Pacific,  south  to 
Monterey. 

{Gadus  chalcogrammus  Pallas,  Zoogr.  Ro8S.-A8iat.  iii,  198, 1811-1831:  Gadus perUco^ 
pus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873:  Gadus  chalcogrammus  GUuther,  iv,  340.) 

ee.  Upper  jaw  with  an  outer  series  of  rather  larger  teeth.    (Boreogadus*  GUuther.) 

13<15.  O.  saida  Lepechiu. 

Brownish  above,  silvery  below;  head,  body,  and  fins  minutely  dotted 

with  black;  the  dorsals  and  pectoral  almost  entirely  black,  as  is  the 

lower  half  of  the  anal  fins;  lateral  line  pale.    Barbel  minute  or  absent; 

teeth  extremely  minute,  sharp,  those  in  the  outer  series  a  trifle  larger; 

snout  longer  than  eye,  which  is  equal  to  interorbital  space,  and  about 

one-fourth  head;  body  elongate;   tail  slender;  caudal  deeply  forked, 

the' upper  lobe  the  longer;  ventrals  long,  IJ  in  head;  pectorals  1^; 

vent  below  front  of  second  dorsal.    Scales  very  minute,  non-imbricate. 

Head  3g;  depth  5 J.    D.  13-15-21;  A.  16-21.    {Collett.)    Greenland  to 

Alaska  and  Eussia. 

(Gadus  saida  Lepechiu,  Nov.  Comm.  Acad.  Sclent.  Petrop.  1774,  512:  Gadus  saida 
GUuther,  iv,  337;  Collett,  Norske  Nord-Havs  Exp.  1880,  126:  Merlangus  polaris  Sa- 
hiue,  App.  Parry's  Voyage,  ccxi,  1824:  Gadus  fabricii  Kich.  Fanua  Bor.-Amer.  iii,  245: 
Gadus  fabricii  GUuther,  iv,  336:  Boreogadus  polaris  GiU,  Proc.  Acad.  Nat.  Sci.  Phila, 
1863,  233:  Boreogadus  saida  Bean,  BuH.  U.  S.  Nat.  Mus.  iv,  108:  1  Gadus  pygmceus  Pal- 
las, Zoogr.  Ross.-Asiat.  iii,  190, 1811:  Gadus  agilis  Reiuk,  Kgl.  D.  Vid.  Selsk.  1838, 126: 
f  Gadus  glacialis  Peters,  Nord-Pol  Exp.  ii,  172,  1874.) 

•GUuther,  Cat.  Fish.  Brit.  Mus.  iv,  336,  1862:  type  Gadus  fabricii  Rich.  {/Sopeoi, 
-northern;  Gadus.) 
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4<14.-HYP8I€0]n[ETES  Goode. 

(Goode,  Proc.  U.  8.  Nat.  Mus.  1880,  347:  type  Hypsioometes  gohioides  Goode.) 

Body  elongate,  covered  with  large  scales;  mouth  rather  small,  bori- 
zontal,  the  lower  jaw  much  projecting  5  2  or  3  rows  of  feeble  teeth  on 
jaws  and  vomer;  none  on  palatines.  Eyes  large,  superior,  near  to- 
gether. N"o  barbel;  no  pseudobranchi®.  Caudal  fin  separate;  2  dor- 
sal fins,  the  first  of  a  few  long  rays,  the  second  with  a  longer  base, 
entire,  and  similar  to  the  anal;  ventrals  well  developed,  each  of  6  rays. 
Deep-sea  fishes.  .  (wv^c,  in  deep  water;  zoi/xi^nj^,  dweller.) 

1246.  H.  gobloUes  Goode. 

Color  grayish,  clouded  with  darker;  belly  pale;  a  large  dark  blotch 
at  base  of  upper  rays  of  caudal.  Head  rather  broad  and  depressed, 
its  width  about  equal  to  greatest  depth  of  body;  maxillary  reaching 
front  of  orbit;  snout  broad,  rounded,  as  long  as  eye.  Caudal  truncate; 
longest  rays  of  first  dorsal  as  long  as  the  snout;  ventrals  wide  apart, 
with  broad  bases,  inserted  far  in  advance  of  the  pectorals.  Head  3; 
depth  8.  D.  6-17;  A.  16;  V.  6;  Lat.  1.  58.  L.  2  inches.  Gulf  Stream, 
off  the  coast  of  Ehode  Island.    (Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Mus.  iii,  348, 1880.) 

445.— MEBIiUCIlJS  Bafinesqae. 
HaJcea. 

(Rafinesqne,  Caratteri  di  Alcnni  Nuovi  Generi,  etc.  1810, 26:  type  Gadvs  merludua  L.) 
Body  elongate,  covered  with  small  deciduous  scales.  Head  slender, 
conical,  the  snout  long,  depressed;  a  well-defined,  oblong,  triangular 
excavation  at  the  forehead,  bounded  by  the  ridges  on  the  separated 
frontal  bones;  these  ridges  converge  backwards  into  the  low  occipital 
crest;  eye  rather  large;  edge  of  preopercle  free;  preopercle  with  a 
channel  behind  its  crest,  crossed  by  short  radiating  ridges;  mouth 
large,  oblique;  maxillaries  exteiiding  to  opposite  the  eyes;  lower  jaw 
longest;  no  barbels;  jaws  with  slender  teeth,  of  various  sizes,  in  about 
2  series,  those  of  the  inner  row  longer  and  movable;  vomer  with  sim- 
ilar teeth;  palatines  toothless.  Branchiostegals  7.  Gill- rakers  long; 
gill-membranes  not  united.  Dorsal  fius  2,  well  separated,  the  first 
short,  the  second  long,  with  a  deep  emargination ;  anal  emarginate, 
similar  to  second  dorsal;  ventral  fins  well  developed,  with  about  7 
rays;  vertebrae  peculiarly  modified,  the  neural  spines  well  developed 
and  wedged  into  one  another;  frontal  bone  double  and  the  skull  oth- 
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erwise  peculiar  ia  several  respects.  Species  several,  very  similar. 
Large,  voracious  fishes,  little  valued  as  food.  {MerluciuSj  the  ancient 
name,  meaning  "  Sea-Pike.'') 

1947.  ra.  Mllnearis  (Mitch.)  QiU.—Hake. 

Grayish,  darker  above,  dull  silvery  below;  axil  and  edge  of  pectoral 
somewhat  blackish;  inside  of  opercle  dusky  silvery;  inside  of  month 
dusky  bluish;  peritoneum  nearly  black.  Top  of  head  with  the  W- 
shaped  ridges  very  conspicuous;  eye  shorter  than  snout,  and  less 
than  interorbital  width;  maxillary  reaching  posterior  border  of  pupil; 
teeth  not  very  large,  smaller  than  in  M.  smiridTis.  Scales  larger  than 
in  other  species;  pectorals  and  ventrals  long,  the  latter  reaching  three- 
fourths  distance  to  vent,  their  length  about  three-fifths  that  of  head. 
Head  3|;  depth  GJ.  D.  13-41;  A.  40;  Lat.  1.  100-110.  Coasts  of  New 
England  and  northward;  rather  common. 

(Stomodon  biUnearis  MitchiU,  Rept.  Fish.  N.  Y.7, 1814:  Gadus  albidus  Mitqhill,  Journ. 
Acad.  Nat.  Soi.  Phi  la.  i,  409:  Merlucius  albidus  Storer,  Hist.  Fish.  Mass.  30:);  Goode  &, 
Bean,  Bull.  Kssex  lust,  xi,  9.) 

134§.  M.  smlridus  Had,— European  Hake, 

Dusky  above,  silvery  below;  dorsal,  caudal,  and  distal  part  of  pec- 
toral blackish;  inside  of  opercle  black;  inside  of  mouth  black  poste- 
riorly, pale  in  front;  peritoneum  black.  Ventrals  a  little  more  than 
half  head;  t?eth  very  long.  Head  large,  3J;  depth  6 J.  D.  10-36;  A. 
36;  vert.  25  +  26;  Lat.  1. 150.  Coasts  of  Europe;  abundant;  straying 
to  Greenland.  Here  described  from  specimens  taken  at  Genoa.  The 
identity  of  the  northern  species  with  M.  smiridus  is  perhaps  uncertain. 

(Gadas  merlarxiius  L.  Syst.  Nat. ;  Rafinesquo,  Caratteri  di  Alcuni  Nuovi  Geueri,  1810, 
26:  Merluolus  vulgaris  Fleming,  Brit.  Anim.  193:  Merlucius  pulgaris  GUuther,  iv,  344: 
£picopu8  gayi  Giiuther,  ii,  248.) 

1349.  M.  productus  (Ayres)  QWl.—Merluocio, 

Silver  gray;  head  dusted  with  coarse  black  dots;  inside  of  mouth  and 

opercle  jet  black;  peritoneum  silvery,  with  black  specks.     Head  with 

the  W'Shaped  ridges  less  strongly  marked ;  maxillary  reaching  center 

of  pupil;  eye  large;  pectorals  long  and  narrow,  reaching  vent;  ventrals 

much  smaller  than  in  M.  biUnearis^  reaching  half  way  to  vent;  their 

length  about  f  that  of  head ;  caudal  somewhat  forked.    Scales  quite 

small,  deciduous.    Teeth  moderate.    Head  3^;  depth  7.    D.  11-41;  A. 

43;  V.  7.     Lat.  1. 136.     L.  3  feet.     Pacific  coast,  from  Santa  Barbara 

northward;  abundant. 

(Merlangue  productiis  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  IBSiS,  64:  Homalapomne  trouh 
bridgii  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 132:  Gadua  productu$G\intheT,  iv,  338; 
GUI,  Proc.  Acad.  Nat.  ScL  Phila.  1863,  247.) 
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446.— CHIASMODON  Johnson. 

(Johnson,  Proc.  Zool.  Soc.  Lond.  1863,  408:  type  Chia»modon  niger  Johnson.) 

Body  elongate,  compressed,  and  tapering  posteriorly,  naked ;  belly 
pendent,  its  walls  membranaceous,  capable  of  great  dilation.  Mouth 
very  large;  lower  jaw  longer  than  upper,  without  barbel;  both  jaws 
with  two  series  of  lairge,  poiilted  teeth,  some  of  the  anterior  being  very 
large  and  movable;  vomerine  teeth  none;  palatines  with  teeth  similar 
to  those  in  the  jaws.  Gills  4.  No  pseudobranchisa.  GiU-openings 
very  wide,  the  membranes  joined  to  the  isthmus  for  a  short  distance. 
Doi-sal  fins  two;  anal  single;  ventrals  inserted  below  pectorals,  each  of 
five  soft  rays.  Tail  not  isocercal,  truncate  at  base  of  caudal.  Caudal 
forked,  free  from  dorsal  and  anal.  Singular  fishes  of  the  deep  sea,  re- 
markable for  their  ability  to  swallow  fishes  of  many  times  their  own 
size  by  means  of  the  great  distensibility  of  the  walls  of  the  body.  The 
position  of  this  genus  in  the  family  Oudidce  is  doubtful,  {-/tdtrfiay  a  mark 
of  the  form  of  the  letter  X;  odwv,  tooth;  the  two  anterior  canines  cross- 
ing each  other  when  depressed.) 

Id50.  €•  nigger  Johnson. 

Entirely  black.  Bead  compressed,  elongate,  the  crown  flat,  its  depth 
less  than  half  its  length;  maxillary  reaching  angle  of  preopercle ;  both 
jaws  armed  with  long,  pointed,  wide-set  teeth,  nearly  all  of  which  are 
movable;  two  anterior  teeth  of  upper  jaw  very  long,  crossing  each  other 
when  depressed ;  three  anterior  pairs  of  teeth  in  lower  jaw  likewise  pro- 
longed, the  third  pair  the  longest;  palatines  with  a  longer,  fixed  tooth 
in  front.  Eye  moderate,  above  the  anteiior  part  of  maxillary,  4J  in 
head,  shorter  than  snout,  as  wide  as  interorbital  space.  Lateral  line  in 
a  longitudinal  groove.  First  dorsal  of  slender  rajs,  its  base  2^  in  that 
of  second  dorsal;  anal  commencing  behind  second  dorsal,  its  anterior 
rays  without  connection  with  vertebral  column;  posterior  rays  of  anal 
and  dorsal  very  feeble;  pectoral  as  long  as  head  without  snout;  ven- 
tral half  as  long  as  pectoral.  Head  3^.  D.  11-28;  A.  27;  P.  13;  Y.  5. 
L.  12  inches.  {Gilnther.)  Deep  seas;  taken  at  Madeira  and  oft*  the 
coast  of  Massachusetts. 

(Johnson,  1.  c.  408:  ChiasmodHS  niger  Gilnther,  v,  435.} 

Family  CXXI.— MACRURID^. 

{The  Grenadiers.) 

'   Body  elongate,  tapering  into  a  very  long  compressed  tail,  which  ends 
in  a  point;  scales  moderate,  very  rough,  usually  keeled  or  spinous. 
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Teeth  villiform  or  cardiform,  in  bands,  on  the  jaws  only;  tip  of  lower 
jaw  with  a  barbel;  premaxillary  protractile.  Dorsals  two,  the  first 
short  and  high,  of  stiff,  spine-like  branched  rays;  the  second  dorsal 
very  long,  of  very  low  feeble  rays,  continued  to  the  end  of  the  tail ; 
anal  fin  similar  to  the  second  dorsal,  but  much  higher;  no  caudal  fin; 
ventrals  small,  subjugular,  each  of  about  8  rays.  Branchiostegals  6 
or  7.  Lateral  line  i)resent.  Gills  4,  a  slit  behind  the  fourth.  Gillr 
rakers  very  small;  gill-membranes  narrowly  united  to  the  isthmus;  no 
pseudobranchise;  pyloric  coeca  numerous;  air-bladder  present.  Genera 
about  5;  species  about  15,  chiefly  of  the  northern  seas,  in  deep  water. 
(Macruridw  Gunther,  iv,  390-398.) 

a.  Scales  of  moderate  size. 

h.  Snoat  produced,  conical;  cleft  of  month  entirely  inferior IdACBURUS,  447. 

bb,  Snont  short,  obtuse,  truncated;  cleft  of  mouth  lateral. 

C0RTPK£N0IDES,  448. 

44Y.~IIIA€RURUS  Bloch. 
(Lepidoleprtis  Risso.) 
(Maoraurua  Bloch,  Ichth.  v,  152, 1787:  type  Maorourua  rupeatrU  Bloch,  not  of  Gunner.) 
Snout  broadly  conical,  high,  projecting  beyond  mouth;  mouth  mod- 
erate, its  cleft  horizontal,  U-shaped,  entirely  inferior;  teeth  of  the  outer 
series  not  enlarged;  head  sometimes  with  roughened  bony  ridges,  one 
of  which,  on  the  suborbital  and  preorbital,  simulates  the  suborbital 
stay  of  the  Oottoids;  eyes  very  large;  scales  very  rough,  keeled,  the 
keels  usually  ending  in  spines.  Deep  water  fishes ;  mostly  northern. 
This  genus  grades  into  the  next,  and  is  perhaps  unworthy  of  retention. 
(fxaxpoq^  long;  do/>a,  tail.) 

a.  Suhorbital  region  with  a  conspicuous  bony  ridge  extending  from  the  preoperole 
along  the  suborbital  and  preorbital  to  the  end  of  the  projecting  snout. 

1251.  in.  fabricil  Sundevall.— ^^tot^;  Grenadier, 

Dusky,  inside  of  mouth  and  gill-openings  black;  peritoneum  black. 
Snout  sharp,  nearly  as  long  as  eye,  3 J  in  head;  an  area  of  loose,  rough- 
ish,  naked  skin  between  the  suborbital  ridge  and  the  mouth;  supra- 
ocular and  occipital  ridges  present,  the  interocular  space  concave. 
Scales  each  with  a  longitudinal  serrate  ridge  ending  in  a  spine;  first 
ray  of  dorsal  denticulated  toward  the  tip;  vent  behind  origin  of  second 
dorsal;  5  rows  of  scales  between' first  dorsal  and  lateral  line.  Head  4J; 
depth  6.  Eye  3  in  head.  D.  12-124;  A.  148;  V.  8;  Lat.  1.  ca.  125. 
Massachusetts  to  Greenland  and  Norway,  in  deep  water;  not  rare. 

(Coryphmna  rupesiria  Mttller,  Zool.  Dan.  Prodr.  1776,  443  (not  of  Gunner) :  Maorourua 
rupeairia  Bloch,  i,  152:  Maorurua  rupeatria  Giinther,  iv,  390:  Maerurua  fahrUsii  Sunde^ 
vaU,  Vet.  Akad.  Handl.  1840,  6.) 
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19«I2.  in.  carminatus  Goode. 

Silver-gray.  Body  stoater  than  in  M.  hairdij  the  tail  less  attenuate. 
Scales  heavy,  covered  with  long  spines  arrangied  in  nine  or  ten  rows, 
like  wool-cards  (carmen),  those  of  the  middle  row  similar  to  the  others. 
Eye  as  deep  as  width  of  interorbital  space,  5  in  head.  Snout  long, 
sharp,  depressed,  triangular,  3  in  head,  its  lateral  ridges  well  devel- 
oped, running  in  a  straight  line  under  the  eyes;  a  strong  horizontal 
ridge  from  supraorbital  to  gill-openings  parallel  with  subocular  ridges; 
barbel  very  short.  Long  ray  of  dorsal  unarmed;  anal  rather  high,  its 
longest  rays  equal  to  half  width  of  interorbital  space;  pectoral  not 
reaching  anal;  ventral  behind  pectoral,  its  filament  not  reaching  anal. 
Head  6;  depth  8.  D.  10-80  + ;  A.  76  + ;  P.  13;  V.  7;  scales  ca.  5-100- 
312. '  Gulf  Stream,  off  the  coast  of  Rhode  Island.    {Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  346.) 
aa.  Saborbital  re^on  without  conspicnoos  bony  ridge. 

12«I3«  M*  bairdi  Goode  &  Bean. 

Brownish  gray,  bluish  below;  membrane  of  first  dorsal  and  under 
surface  of  snout  pink;  throat  and  branchiostegals  deep  violet;  front 
of  dorsal  and  anal  blackish.  Snout  sharp^  quadrate,  shorter  than  eye, 
with  4  radiating  ridges;  bony  ridge  of  preorbital  and  suborbital  obso- 
lete, this  region  unarmed  and  soft  to  the  touch ;  mouth  less  distinctly 
inferior  than  in  other  species.  Scales  keeled;  first  long  ray  of  first 
dorsal  strongly  serrate  anteriorly;  vent  under  middle  of  first  dorsal. 
Head  6i;  depth  8.  D.  12-137;  A.  120;  scales  G-:i  52-20.  Deep  water, 
off  the  coast  of  !N^ew  England.  This  species  approaches  CoryphcenoideSj 
and  renders  the  distinction  of  the  genus  Macrurus  doubtful. 

(Goode  &  Bean,  Amer.  Joum.  Sci.  Arts,  xiv,  471,  1877.) 

44§.— CORYPHJBIVOIDIIS  Gunner. 
(Ganner,  Trond^j.  Selsk.  Sknft.  iii,  50,  1765:  type  CoryphcBnoides  rupestria  Ganner.) 

Snout  short,  obtuse,  high,  obliquely  truncated,  soft  to  the  touch, 
except  its  bony  center;  cleft  of  the  mouth  lateral;  head  without  prom- 
inent ridges,  the  membrane  bones  of  the  side  of  the  head  soft  and 
pai)ery;  teeth  in  the  outer  series  of  upper  jaw  somewhat  enlarged. 
Scales  smooth  or  spinous.  Lower  jaw  with  a  barbel,  {xopuipaivay  Cory- 
phcena;  i{do<:y  resemblance.) 

1954*  €•  rupestris  Gunner. 

Bones  of  front  and  sides  of  head  thin  and  papery;  no  bony  ridges 
on  sides  of  head;  angle  of  preopercle  with  a  conspicuous  four-angled 
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process.     Eyes  very  large,  longer  than  snoat,  3J  in  head;  maxillary 

extending  to  below  posterior  edge  of  pupil.    Pectorals  inserted  above 

ventrals  and  below  first  ray  of  dorsal,  which  is  strong,  compressed, 

and  armed  anteriorly  with  sharp  teeth  directed  upward;  vent  under 

last  ray  of  first  dorsal.    Scales  small,  rough,  but  not  keeled.    Head  4; 

depth  6 J.     First  D.  11;  A.  ca.  110;  V.  8.     Banks  of  Newfoundland  to 

Norway,  in  deep  water. 

(Corffphanoides  rupeBtris  Gunner,  Trondl^.  Selsk.  Skrifb.  iii,  50,  1765:  Caryphcenoides 
norregicM  Giinther,  iv,  396:  Macrourtts  norvegicM  Nilsson,  Skand.  Fauna  Fiske  600, 
1832:  MacrourM  atromi  Relnh.  Dansk.  Yidensk.  Afhandl.  vii,  129.) 

Order  U.-HETEROSOMATA. 

{The  Flat-fishes.) 

"Cranium  posteriorly  normal;  anteriorly  with  twisted  vertex,  to  allow 
two  orbits  on  the  same  side,  or  one  vertical  and  one  lateral;  basis  cranii 
not  quite  simple.  Dorsal  fin  long,  of  jointed  rays.  Superior  pharyn- 
geals 4,  the  third  longest,  much  extended  forward,  the  inferior  sepa- 
rate.'^ {Cope.)  This  order  includes  the  single  family  of  Pleuronectidce. 
{irspoq^  different;  <Ta>/xa,  body.) 

(Anacanthini pleurotiectoidei  Giinther,  iv,  399-504.) 

Family  CXXII  and  CXXIII.— PLEURONECTIDiE. 

{The  Flounders.) 

Body  strongly  compresse<l,  oval  or  elliptical  in  outline;  head  unsym- 
metrical,  the  cranium  twisted,  both  eyes  being  on  the  same  side  of  the 
body,  which  is  horizontal  in  life,  the  eyed  side  being  uppermost  and 
colored,  the  blind  side  lowermost  and  usually  plain.  In  very  young 
fishes  the  bones  of  the  head  are  symmetrical,  one  eye  on  each  side,  and 
the  body  vertical  in  the  water.  In  some  species  the  cranium  becomes 
twisted,  bringing  the  upper  eye  over  with  it;  in  others  the  upper  eye 
moves  through  the  cranium.  Mouth  small  or  large,  the  dentition 
various;  premaxillaries  protractile;  no  supplemental  maxillary  bone; 
pseudobranchise  present.  Gills  4,  a  slit  behind  the  fourth;  lower  pha- 
ryngeals separate;  no  air-bladder;  vent  not  far  behind  head.  Scales 
various,  rarely  absent,  usually  small.  Lateral  line  usually  present, 
extending  on  the  caudal  fin,  sometimes  duplicated  or  wanting.  Dorsal 
fin  long,  continuous,  of  soft  rays  only,  beginning  on  the  head ;  anal 
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similar,  shorter;  caudal  various,  sometimes  coalescent  with  dorsal  and 
anal;  pectorals  inserted  rather  high,  sometimes  wanting;  ventrals 
under  the  pectorals,  usually  of  several  soft  rays,  sometimes  wanting. 
Fishes  mostly  carnivorous,  inhabiting  sandy  bottoms  in  all  seas,  some 
species  ascending  rivers.  Many  of  them  are  important  food-fishes. 
Genera  about  40;  species  nearly  400. 

{PleunmectidcB  GUnther,  iv,  39^-604.) 

a.  Pectoral  and  ventral  fins  both  present ;  caudal  distinct;  marginof  prcopercle  more 

or  less  free. 
h.  Month  large;  teeth  nearly  equally  developed  on  both  sides  of  the  month. 
0.  Ventral  fin  of  the  left  side  inserted  nearly  on  the  ridg«  of  the  abdomen ;  body 
sinistraL 
d.  Vomer  with  teeth ;  lateral  hue  arched  in  front ;  scales  smaU  or  obsolete. 

BoTHUS,  449. 
dd.  Vomer  toothless;  lateral  line  not  arched;  scales  well  developed,  mostly 

ciliated Citharichthys,  450. 

CO,  Ventral  fins  both  lateral;  vomer  and  palatines  toothless. 
e.  Caudal  fin  lunate. 

/.  Lateral  line  arched  in  front;  scales  cycloid Hippoglossus,  451. 

ff.  Lateral  line  not  arched. 

g.  Teeth  not  arrow-shaped;  gill-rakers  few,  short. 

Platysomatichthys,  458. 
gg.  Teeth  arrow-shaped;  gill-rakers  numerous,  long. 

Atheresthes,  453. 
ee.  Caudal  fin  not  lunate,  the  middle  rays  produced. 

K  Lateral  line  arched  in  front;  body  usually  sinistral. 

Parauchthyb,  454. 
kh.  Lateral  line  not  arched ;  bodydextral. 

HiPPOGLOSSOIDES,   455. 

hh.  Month  small;  teeth,  if  present,  most  developed  on  the  blind  side. 

j.  Teeth  small,  acute,  in  several  series;  lateral  line  nearly  straight, 
with  an  accessory  branch;  scales  small,  cycloid; 
eyes  dextral. 
k.  Lips  longitudinally  plicate;  dorsal  fin  beginning  on  the  blind 

side Pleurontchthys,  456. 

kk.  Lips  simple;  dorsal  fin  beginning  on  the  median  lino. 

Hypsopsetta,  457. 
jj.  Teeth  in  one  series. 

h  Teeth  rather  large,  bluntish  or  trenchant;  eyes  dextral  (some- 
times sinistral  in  one  species) ;  ventrals  ( usually)  both 
lateral, 
m.  Dorsal  fin  with  less  than  80  rays;  anal  with  less  than  60. 

Pleuroxegtes,  *>8. 
mm.  Dorsal  fin  with  more  than  95  rays ;  anal  with  more  than  80; 
body  unusually  elongate. 
ft.  Left  side  of  skuU  with  strong  mucous  cavities;  anal  spine 

present Glyptocephalus,  459. 

«fi.  Left  side  of  skull  without  conspicuous  mucous  cavities; 

anal  spine  obsolete Cynicoglossus,  460. 

R.  Teeth  small,  acute,  in  one  series;  lateral  line  nearly  straight, 
simple;  scales  thin,  ctenoid;  eyes  sinistral;  left  ven- 
tral on  ridge  of  abdomen Etropus,  46L 
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jjj.  Teeth  none ;  eyes  sinistral ;  candal  fin  sttbsessile ;  body  transln- 

cent Thyris,  462. 

oa.  Pectoral  fins  one  or  both  reduced  or  wanting ;  margin  of  preopercle  usually  not  free. 
0.  Vertical  fins  free  from  the  caudal. 
p.  Eyes  sinistral;  candal  snbsessilc;  left  pectoral  only 
present;  lateral  line  present,  arched  on  eyed  side, 

straight  on  blind  side Monolkne,  463. 

pp.  Eyes  dextral;  ventral  of  right  side  continuous  with 
anal;  pectoral  fin  single  small,  or  wanting;  scales 
very  rough ;  lateral  line  single.straight ;  teeth  villi- 

form,  on  blind  side  only Achirus,  464. 

00,  Vertical  fins  confluent  around  the  pointed  tail;  body 
sinistral;  no  pectoral  fins;  one  ventral  present;  eyes 
very  small. 
q.  No  lateral  line;  ventral  free  from  anal;  teeth 
minute,  on  blind  side  only;  snout  not  hooked; 
scales  ctenoid Aphoristia,  465. 

449.— BOTHITS  Rafinesque. 

Turlota. 

{Rhombus  Cuvier,  not  of  Lac^pMe :  *Xe/n<IorAomiii«  Gthr. :  Scophthalmns  Raf. :  Lophcp' 

eeita  Gill.) 

(Rafinesque,  Caratteri  di  Alcuni  Nuovi  Oeneri,  1810,  23:  type  Bothua  rumolo  Raf.= 
FleuronecieB  rhomhm  L. ) 

Eyes  and  color  on  the  left  side.  Body  broadly  ovate,  strongly  com- 
pressed; month  large,  oblique,  the  maxillary  reaching  to  beyond  eye; 
teeth  fciubequal,  in  vilUform  or  cardiform  bands,  sometimes  in  single 
series;  a  small  patch  of  teeth  on  the  vomer.  Scales  small,  ctenoid  or 
cycloid,  sometimes  obsolete;  skin  sometimes  with  bouy  tubercles.  Lat- 
eral line  strongly  arched  in  front,  without  accessory  branch.  Dorsal 
fin  beginning  on  the  snout;  anal  fin  not  preceded  by  a  spine;  ventral 
of  left  side  free  from  the  anal,  inserted  nearly  on  the  ridge  of  the  ab- 
domen, its  base  broad,  the  rays  well  separated.  Species  sometimes  of 
large  size,  mostly  of  the  Atlantic.    (/5o<?«c,  deep.) 

a.  Scales  developed,  cycloid;  no  bony  tubercles.    {Bothva,*) 

19«I5«  B.  macnlatvs  (Mitch.)  J.  &  G. — Sand-flottndcr ;  Window-pane. 

Light  olive  brown,  almost  translucent,  everywhere  marbled  with 
paler,  and  with  many  roundish  irregular  blackish  blotches;  fins  spot- 
ted. Body  broadly  rhomboid,  very  strongly  compressed;  interorbitel 
area  flattish;  eye  rather  large,  about  equal  to  snout;  teeth  in  both 
jaws  in  one  series  laterally,  in  a  very  narrow  band  in  front ;  maxillary 
nearly  half  length  of  head.  Gill-rakers  rather  long  and  slender,  na- 
merous,  about  25  below  the  angle  of  the  arch.    Scales  well  developed, 

^'^zLophopeetta  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  216:  type  Pleuronectea  maou- 
latMi  MitchUl. 
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cycloid,  loosely  imbricated;  those  of  the  blind  side  a  little  smaller;  no 
bony  tubercles;  vertical  fins  scaly.  Anterior  rays  of  dorsal  elevated, 
branched,  with- free  tips.  Head  3|;  depth  If.  D.  65^  A.  52;  liat.  1. 
85.  L.  18  inches.  Atlantic  coast  of  United  States,  very  common  north- 
ward; size  rather  small. 

(Pleuroneote9  maculatus  Mitch.  Rept.  in  Part  Fish.  N.  Y.  1814, 9:  PUwromectes  aquosus 
Mitch.  Trans.  Lit.  Sc  Phil.  Soc.  i,  389, 1815:  Rhombus  aquosus  Giinther,  iv,  411 :  Lopkop- 
9etta  maoiUata  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 216.) 

450.— CITHARICPTHYS  Bleeker. 
{Hemirhombtu  Sleeker:  Orthopsetta  and  Metoponop$Qil\.) 

(Bleeker,  in  Gttnther,  iv,  420,  1832,  and  in  Compt.  Rend.  Acad.  Sci.  Amsterdam,  xiii, 
1882:  tjpe  Citharichthya  cayennensia  Bleeker,) 

Eyes  and  color  on  the  left  side.  Body  oblong ;  mouth  of  the  large  type, 
but  comparatively  small,  with  one  or  two  series  of  small,  sharp  teeth  in 
each  jaw ;  no  teeth  on  vomer  or  palatines.  Gill-rakers  moderate,  slender. 
Dorsal  tin  beginning  just  in  front  of  eye;  all  the  flu  rays  simple;  vent- 
rals  of  colored  side  on  the  ridge  of  the  abdomen;  no  anal  spine;  caudal 
fin  convex  or  double-truncate  behind.  Scales  thin,  slightly  ctenoid. 
Lateral  line  nearly  straight,  simple.  Lower  pharyngeals  separate,  each 
with  a  single  row  of  teeth.  {Citharus,  an  allied  genus;  ix^tx;,  fish — a 
fish  which  lies  on  its  xcOapo^  or  ribs — that  is,  on  its  side.) 

a.  Teeth  in  upper  jaw  in  two  rows,    (ffemirhombm*  Bleeker.) 
b.  In terorbital  space  broad;  left  pectoral  filamentons, 

1956.  €•  aramaca  (Cnv.)  J.  &,  G. 

Light-brown,  with  blackish  blotches;  fins  mottled;  left  pectoral 
barred.  Body  elliptic-ovate,  the  anterior  profile  regularly  decurved, 
forming  an  angle  above  the  snout.  Mouth  rather  large,  arched;  max- 
illary 2|  in  head,  extending  to  below  eye;  teeth  in  upper  jaw  in  two 
series,  some  of  the  outer  forming  small  canines;  lower  teeth  in  one  row. 
Eye  large,  4  in  head;  lower  eye  in  advance  of  upper,  especially  in  the 
adult;  interorbital  space  broad,  concave,  as  broad  as  eye  in  adult,  much 
narrower  in  the  young.  Gill-rakers  short,  flattish.  Dorsal  rather  low, 
the  longest  rays  2 J  in  head;  anal  without  spine;  pectoral  of  left  side 
with  two  filamentous  rays,  its  length  1 J  to  2  times  head.  Scales  small, 
thin,  weakly  ciliate,  with  smaller  ones  intermingled.    Head  3§;  depth 

•Bleeker  MSS,  Gttnther,  Cat.  Fish.  Brit.  Mns.  iv,  4'^,  1862:  type  Hemirhomlms 
guineenais  Bleek.    (e//t,  half;  fiofifio^j  Bhomhua,) 
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2t.    D.  81;  A.  63;  Lat.  1.  53  (Lat.  1.  70,  OUniher).    West  Florida  to 
Gaba;  abundant  in  deep  water. 

(Pleurontctea  ammooa  Cuvier,  S^gne  Anim.:  Hemirkombu$  m'omaoa  Gthr.  iy,  422: 
1  HniUrh4}mhus  fu8cuB  Poey,  Syn.  Pise  Cub,  1868,  406. 
aa.  Teeth  in  both  Jaws  in  single  series  (CUhariohtkjfa)^ 

195T.  €•  sordldns  (Grd.)  Othr. 

Dull  olive  brownish  of  varying  shade,  the  males  with  dull  orange 
spots  and  blotches;  each  scale  with  a  darker  edge;  dorsal  and  anal 
fins  in  the  male  blackisb,  with  dull  orange  blotches,  and  edged  ante- 
riorly with  yellowish ;  female  paler,  the  fins  nearly  plain.  Form  ellip- 
tical; interocular  space  concave,  scaly,  a  conspicuous  sharp  ridge  above 
the  lower  eye;  mouth  not  large,  the  maxillary  about  3  in  length  of  head ; 
teeth  anteriorly  subequal,  growing  much  smaller  behind.  Gill-rakers 
about  16  below  the  angle.  Lower  pharyngeals  narrow,  each  with  one 
row  of  slender  teeth.  Scales  rather  large,  thin,  and  membranaceous, 
readily  deciduous,  their  edges  slightly  ciliate;  accessory  scales  numer- 
ous. Eye  large,  much  longer  than  snout,  3^  in  head;  depth  of  caudal 
peduncle  less  than  one- third  head;  pectorals  long,  nearly  two-thirds 
length  of  he^.  Head  3f ;  depth  2J.  D.  95;  A.  77;  Lat.  1.  70.  Coast 
of  California  north,  to  Vancouver  Island ;  very  abundant;  a  small,  soft- 
fleshed,  dull-colored  si>ecies. 

(Pmtthhthys  mrdidus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 142;  Glinther,  iv,  421  ; 
Lockington,  Proc.  U.  S.  Nat.  Mus.  1879,  83:  Metoponops  cooperi  QUI,  Proo.  Acad.  Nat. 
Sci.  Phila,  1864, 198:  Orthopsetta  sordida  Gill.) 

12«l§«  €•  spiloptems  Giinther. 

Olive  brownish,  usually  with  large  blotches  of  darker;  a  series  of 
distant,  obscure,  blackish  blotches  along  the  basal  portions  of  the  anal 
and  dorsal  fins.  Body  ovate.  Mouth  small,  very  oblique,  the  gai)e 
curved;  maxillary  2|  times  in  length  of  head,  reaching  beyond  middle 
of  orbit;  snout  projecting;  eyes  small,  even,  shorter  than  snout,  about 
6  in  head,  separated  by  a  narrow  ridge,  which  is  concave  and  scaleless 
anteriorly;  teeth  all  small;  front  teeth  of  upper  jaw  wide-set,  much 
larger  than  the  posterior,  which  are  close  together  and  very  small; 
teeth  of  lower  jaw  few,  wide  apart.  Gill-rakers  short  and  strong,  13 
below  angle.  Pectorals  short,  less  than  half  length  of  head.  Scales 
large,  those  on  middle  of  sides  posteriorly  largest.  Head  3^;  depth 
2^.  D.  80;  A.  61;  Lat  1.  45.  Size  small.  Tropical  America,  north 
to  Florida  and  Louisiana  (here  described  from  specimens  obtained  at 
Panama). 

(Giinther,  iv,  421;  Gttnther,  Trans.  Zool.  Soc.  Lond.  1866,  471:  CitharidUhy$  mioroi' 
tomus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  223.) 

Bull.  Nat.  Mus.  No.  16 52  C^r^r^n]^ 
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1259.  €•  arctiArons  Goode. 

Light  brown.  Body  comparatively  elongate.  Scales  cycloid,  de- 
ciduous. Lateral  line  sharply  defined,  straight.  Eye  4  in  head;  inter- 
orbital  space  very  narrow,  its  width  4  in  snout;  maxillary  Si  in  head. 
Dorsal  fin  beginning  above  front  of  upper  eye,  its  greatest  height 
more  than  half  the  length  of  the  head;  anal  beginning  below  axil  of 
pectoral;  caudal  triangular,  subsessile,  as  long  as  head;  rays  of  ver- 
tical fins  all  much  exserted;  pectorals  inserted  very  low,  that  of  the 
colored  side  being  twice  the  length  of  the  other.  Head  4;  depth  2J. 
D.  83;  A.  67;  P.  10  (left),  7  (right);  Lat.  1.  40.  L.  6  inches.  Gulf 
Stream,  off  the  coast  of  Rhode  Island;  abundant.    {Ooode.) 

(Goode,  Proc.  U.  8.  Nat.  Mus.  1880,  341.) 

I960.  €•  unicornis  Goode. 

Ashy  gray,  with  dark  lateral  line;  eyes  black.  Body  comparatively 
deep,  its  greatest  height  over  the  pectorals.  Scales  thin,  deciduous. 
Eye  3  in  head,  equal  to  snout,  and  more  than  twice  the  interorbital 
space,  which  has  a  strong  ridge;  maxillary  less  than  half  length  of 
head;  teeth  minute,  close- set,  in  a  single  series,  stronger  on  the  blind 
side.  A  strong,  sharp  spine  on  the  snout  at  the  anterior  termination 
of  the  ridge  at  lower  "margin  of  upper  eye.  Highest  rays  of  dorsal 
half  length  of  head;  caudal  pointed,  triangular,  subsessile;  pectoral 
of  left  side  twice  as  long  as  the  eye,  not  half  longer  than  right  pec- 
toral. Head  4;  depth  2.  D.  74;  A.  60;  P.  4  (right),  10  (left);  Lat.  L 
40.    L.  3  inches.    Gulf  Stream,  off  the  coast  of  Bhode  Island.    {€h>ode.) 

(Goode,  Proc.  U.  8.  Nat.  Mas.  1880,  342.) 

451.— HIPPOOI.OSSUS  Cayier. 

Halibut 

(Cuvier,  R^goe  Anim.  ii,  1817:  type  Pleur<mecte$  hippoglossus  L.) 

Eyes  and  color  on  the  right  side.  Form  oblong,  not  strongly  com- 
pressed. Mouth  wide,  oblique;  teeth  in  the  upper  jaw  in  two  series, 
those  below  in  one;  anterior  teeth  in  upper  jaw,  and  lateral  teeth  in 
lower,  strong;  no  teeth  on  vomer  or  palatines;  lower  pharyngeal  teeth 
in  two  rows.  Dorsal  flu  beginning  above  the  eye,  its  middle  rays  ele- 
vated, the  posterior  rays  of  dorsal  and  anal  bifid;  caudal  fin  lunate; 
ventral  fins  both  lateral.  Scales  very  small,  cycloid;  lateral  line  with 
a  strong  curve  in  front.  Gill-rakers  few,  short,  compressed,  wide-set. 
Vertebrae  16  +  34.    Largest  of  the  flounders;  the  single  species  abound- 
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ing  in  the  Northern  seas.    (The  ancient  name,  from  fjrjco?,  horse;  yXwciTQiy 
tongue.) 

i261«  H.  vnliraris  Fleming.— ^aH(u«. 

N'early  uniform  dark  brown;  blind  side  white.  Body  comparatively 
elongate,  not  strongly  compressed,  deep  mesiaJly,  thence  rapidly  taper- 
ing each  way;  head  broad;  eyes  large,  separated  by  a  very  broad  flat- 
tish  area;  lower  eye  slightly  advanced;  mouth  large,  the  maxillary 
reaching  middle  of  orbit.  Head  3|;  depth  3.  D.  105;  A.  78.  In  all 
Northern  seas,  south  to  France,  Gape  Cod,  and  San  Francisco.  One 
of  our  most  important  food-fishes,  reaching  a  weight  sometimes  of  400 
I>ounds. 

(PleuroHecUs  hippoglossua  L.  Syst.  Nat.;  Fleming,  Brit.  Anim.  1828,  WT;  GQnther, 
iv,  403:  HippogloHSua  amencanua  6iU,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  220.) 

459.~PI.ATFSO]IIATI€HTH¥S  Bleeker. 

(Reinhardtiu8  Gill.) 

(Bleeker,  Comptes  Rendns  Acad.  Sci.  Amsterd.  xiii,  1862:  type  Fleuronecies  plnguit 
Fabricm8= Pfewroncctes  hippoglossoides  Walbanm.) 

Eyes  and  color  on  the  right  side.  Body  more  or  less  elongate,  com- 
pressed; head  long  and  large;  month  large;  maxillary  reaching  be- 
yond eye;  jaws  with  strong,  unequal  teeth;  the  upper  with  2  series  in 
front,  these  converging  behind ;  lower  jaw  with  a  single  series  of  strong, 
distant  teeth;  no  teeth  on  vomer  or  palatines.  Gill-rakers  few,  short, 
stout,  and  rough.  Fins  rather  low;  caudal  fin  lunate.  Lower  pha- 
ryngeal teeth  in  1  row.  Scales  small,  cycloid;  lateral  line  without 
anterior  curve.  One  species  known.  {itXaru^j  flat;  tr&fiaj  body;  ^;^^6c, 
fish.) 

1262.  P.  hippoirlossoides  (Walbanm)  Bean.— 6rreenlaii<2  Halibut, 

Yellowish  brown.  Snout  more  than  twice  as  long  as  the  orbit,  the 
diameter  of  which  is  one-eighth  the  length  of  the  head;  eyes  even  in 
front ;  interorbital  space  flat,  scaly,  wider  than  the  orbit ;  lower  jaw 
prominent;  length  of  maxillary  2 J  in  head;  teeth  conical,  pointed; 
upper  jaw ^ with  2  series,  convergent  posteriorly;  those  of  the  outer 
series  gradually  smaller  posteriorly;  a  pair  of  strong  canine  teeth 
anteriorly  in  the  inner  series,  the  other  teeth  of  this  series  being  very 
small;  lower  jaw  with  a  series  of  strong,  distant  teeth.  Gill-rakers 
short,  thick,  and  strongly  dentate.  Fins  naked.  Longest  dorsal  rays 
one-third  length  of  head;  no  anal  spine;  dorsal  and  anal  rays  all 
simple,  the  dorsal  beginning  over  posterior  third  of  the  eye.    Scales 


Digitized  by  VjOOQIC 


820      CONTRIBUTIONS   TO  NORTH  AMERICAN  ICHTHTOLOGY^IV. 

very  small,  not  ciliated.     Head  4;  depth  3.     D.  100;  A.  75.    Green- 
laud  to  Gape  Cod,  common  northward,  reaching  a  very  large  size. 

(Pleuroneotea  hippogloss<nde9  Walbaam,  Artedi,  Piso.  1792,  115:  JIippoglo$9u$  yfcm- 
landioHS  Gttnther,  iv,  404.) 

498.— ATHERESTHES  Jordan  &  Gilbert. 

(Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  51:  type  PlaijfsomaHchthyB  BtomioB 
J.  &G.) 

Eyes  and  color  on  the  right  side.  Body  very  long  and  slender, 
closely  compressed,  tapering  into  a  long  and  slender  caudal  peduncle; 
head  elongate,  narrow;  mouth  extremely  large,  oblique,  the  long  and 
narrow  maxillary  extending  beyond  the  eye;  both  jaws  with  2  irreg- 
ular series  of  sharp,  unequal,  arrow-shaped  teeth,  some  of  them  long 
and  wide-set,  .the  others  short  and  close-set,  sharp;  the  long  teeth 
fieely  depressible.  Gill-rakers  numerous,  long,  slender  and  stiflF, 
strongly  dentate  within.  Scales  rather  large,  thin,  and  readily  decid- 
uous, slightly  ciliated;  those  on  the  blind  side  similar,  smooth;  lateral 
line  without  arch.  Fins  low'  and  fragile.  Dorsal  commencing  over  the 
eye,  its  anterior  rays  low,  the  posterior  rays  somewhat  forked;  no  anal 
spine;  pectorals  and  ventrals  small,  both  of  the  latter  lateral;  caudal 
lunate.    (a^/>,  arrow;  odatvj  tooth;  from  the  arrow-shaped  teeth.) 

1963.  A.  Stomias  Jordan  &  Gilbert. 

Plain  olive  brown,  the  margins  of  the  scales  darker;  blind  side  dusted 
with  black  points.  Head  long,  the  snout  protruding,  somewhat  truncate 
at  tip;  mouth  excessively  large;  the  maxillary  more  than  half  the  length 
of  the  head,  and  reaching  behind  the  eye;  teeth  in  upper  jaw  anteriorly 
in  a  single  series,  long,  slender,  and  wide-set,  much  smaller  and  closer- 
set  behind;  on  sides  of  jaw  the  teeth  are  very  small,  and  in  2  distinct 
series,  the  inner  of  which  corresponds  to  the  single  series  in  front,  the 
teeth  thus  gradually  increasing  in  size  forwards;,  teeth  in  inner  series  of 
lower  jaw  very  shai*p  and  slender,  longer  than  the  upper  teeth,  wide- 
set,  alternating  with  shorter,  depressed  teeth;  outside  of  these  larger 
teeth  is  a  series  of  fixed  small  teeth;  all  of  the  long  teeth  in  both  jaws 
depressible  and  conspicuously  arrow-shaped  towards  their  tips;  inner 
series  of  small  teeth  in  upper  jaw  also  arrow-shaped,  depressible;  eye 
large,  4J  in  head;  interorbital  space  scaly,  ridged,  not  a  third  the  width 
of  the  eye.  Gill -rakers  long  and  strong,  about  17  in  number  (in  total), 
the  longest  more  than  half  the  diameter  of  the  eye.  Upper  eye  with 
its  range  entirely  vertical.    Scales  extremely  thin,  irregular  in  size,  not 
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evenly  imbricated;  lateral  line  very  prominent.    Dorsal  fin  beginning' 
jnst  behind  the  middle  of  the  eye;  caudal  peduncle  nearly  as  long  as 
the  pectoral  fln,  about  two-fifths  the  length  of  the  head.     Head  3f ; 
depth  3^.     D.  103;  A.  86;  Lat.  1.  135.     San  Francisco  to  Alaska,  in 
deep  water;  reaching  a  length  of  2  feet. 

{Platysamatichihya  sfamiae  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,301.) 

454.~PARAIiI€HTHFS  Girard. 

(PseiUbrhoTiibuB  Bleeker:  An4}ulopBeitay  Ch^Bnopseita,  and   Urapseita  Gill:  Xyatreuryi 
J.  &  G:  Hippoglossina  Steindachuer.) 

(Girard,  U.  S.  Pac.  E.  R.  Surv.  Fish.  1858, 146:  type  Paralichthys  nutculoaus  Girard.) 

Eyes  and  color  on  the  left  side  (except  in  Paralichthys  mdculostis  and 
Paralichthys  UolepiSy  reversed  examples  of  which  species  are  about  as 
common  as  sinistral  ones).  Body  obloDg;  mouth  large,  oblique;  each 
jaw  with  a  single  row  of  usually  slender  and  shaip  teeth,  which  are 
more  or  less  enlarged  anteriorly;  no  teeth  on  vomer  or  palatines.  Gill- 
rakers  various.  Scales  small,  ctenoid  or  cycloid;  lateral  line  simple, 
with  a  strong  curve  anteriorly.  Dorsal  fin  beginning  above  or  before 
the  eye;  both  ventrals  lateral;  caudal  fln  double  truncate,  or  double 
concave,  its  middle  rays  produced ;  no  anal  spine.  Species  numerous, 
found  in  all  warm  seas.     {r^apaXXtloq^  parallel ;  ixOo^^  fish.) 

1364.  P.  californicns  (Ayres)  J.  &,  O, —Monterey  halibut;  Bastard  halilmt. 

Grayish  brown,  uniform,  or  mottled  with  blackish  and  pale,  the  head 
sometimes  sprinkled  with  bla<5k  dots;  young  brownish,  with  bluish 
spots.  Body  rather  long  and  thickish;  head  small;  eye  small,  little 
wider  than  the  broad,  flattish  interorbital  space;  maxillary  as  long  as 
l>ectoral,  half  length  of  head,  reaching  beyond  eye ;  teeth  slender,  sharp, 
rather  long,  the  canines  moderate.  Scales  small,  finely  ciliate,  each 
scale  surrounded  by  narrow,  accessory  scales ;  scales  on  blind  side  simi- 
lar; fins  with  ctenoid  scales.  Dorsal  low,  beginning  over  front  of  upper 
eye.  Gill-rakers  very  long  and  slender,  numerous,  a«  long  as  eye,  23 
below  the  angle.  Lower  pharyngeals  narrow,  with  small,  slender  teeth. 
Anal  spine  small,  concealed.  Head  3|  to  4 J ;  depth  2§.  D.  70;  A.  55; 
Lat  1. 100.  Body  indifferently  dextral  or  sinistral.  Coast  of  California; 
abundant  southward;  an  important  food-fish,  reaching  a  weight  of  60 
pounds. 

(Paralichthys  maculosus  Girard,  Proc.  Acad.  Nat.  Sci.  Phil.  1854,  147,  young  (not 
Hhombus  maculosus  Cuvier,  which  is  also  a  species  of  Paralidtthya):  Paralichthys  macu- 
losus  Girard,  U.  S.  Pac.  R.  B.  Surv.  Fish.  147:  Paralichthys  maculosus  Gtinther,  iv,  431: 
JSippoglossus  calif omicus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  29:  Paralichthys  macu' 
losus  and  Dropsttta  califontica  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.  1864, 197:  Pseudorhombus 
oalifomicus  Gttnther,  iv,  426.) 
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1205.  P.  ophryas  J»  &  O-  (sp.  dov.) 

Color  brownish  gray,  mottled  with  darker;  fins  dusky,  with  round, 
dark  blotches.  Body  moderately  elongate,  thickish  j  month  not  very 
large,  oblique;  each  jaw  armed  with  a  single  row  of  large,  sharp,  wide- 
set  teeth,  the  front  teeth  enlarged  and  canine-like,  abont  8  on  each  side 
of  lower  jaw;  lateral  teeth  of  upper  jaw  minnte,  close-set;  chin  promi- 
nent; maxillary  not  reaching  beyond  eye,  scarcely  half  length  of  head. 
Diameter  of  eye  about  equal  to  length  of  snout,  5  J  in  head.  Dorsal  flu 
low,  beginniug  over  front  of  eye,  its  first  rays  about  5  in  head;  anal 
spine  obsolete.  Gill-rakers  rather  long  and  slender,  5  + 14' in  number, 
the  longest  two-thirds  eye,  3f  in  maxillary,  their  length  4  to  6  times  their 
breadth  at  base.  Scales  very  small,  not  ctenoid,  with  few  accessory 
smaller  ones ;  curve  of  lateral  liue  4^  in  straight  part.  Interorbital  space 
a  rather  narrow  bony  ridge,  anteriorly  naked,  not  wider  than  pupil  (in 
specimen  8  inches  long),  the  ridge  extending  backward,  forming  a  con- 
spicuous elevated  rim  behind  upper  eye.  Pectoral  about  half  length  of 
'head;  caudal  J.  Head  3f ;  depth  2^.  D.  88;  A.  67;  Lat.  1.  90.  One 
specimen  known;  from  Charleston,  S.  G. 

1366*  P.  dentatus  (L.)  J.  <Sr  Q. ^Common  flounder. 

Blackish  olive,  mottled   and  blotched  with  darker;   fins  similarly 

marked,  the  pectorals  more  or  less  distinctly  barred.     Body  oblong, 

moderately  compressed;  mouth  wide,  oblique,  the  mandible  very  heavy 

and  much  projecting;  8  to  10  teeth  on  each  side  of  lower  jaw,  the  two 

anterior  teeth  very  long ;  anterior  teeth  of  upper  jaw  strong,  but  smaller 

than  those  in  the  lower  jaw;  the  lateral  teeth  very  small  and  close-set 

Eyes  small,  shorter  than  snout,  about  one  sixth  length  of  head,  and 

in  the  adult  as  wide  as  the  broad,  flattish,  scaly,  interorbital  area;  the 

latter  is  much  narrower  in  the  young.    Scales  small,  cycloid ;  accessory 

scales  few.    Gill-rakers  lanceolate,  dentate,  stoutish,  wide-set,  much 

shorter  than  eye,  the  longest  2^  times  as  long  as  broad  at  base,  5J  in 

in  maxillary,  about  2  + 10  in  number ;  pectoral  fin  about  as  long  as 

maxillary,  which  extends  beyond  eye,  and  is  rather  more  than  half 

length  of  head.    Dorsal  low,  its  anterior  rays  somewhat  exserted,  but 

short;  caudal  double  concave,  the  middle  rays  produced.    Anal  spine 

obsolete;  ventrals  small.     Fins  all  scaly.    Head  3§;  depth  2|^.    D.  SS 

(S5  to  93) ;  A.  60  (05  to  73) ;  Lat.  1.  about  100.    New  England  to  Texas 

and  West  Indies;  everywhere  one  of  the  commonest  species. 

(Plmronectes  dentatus  L.  Syst.  Nat.  i,  458:  Platesm  ocellaris  Dokay,  New  York  Fauna, 
Fish.  1812:  Pseudorhombua  dentatus  and  P.  ocellaris  Giinther,  iv,  425-430:  Chamopsetta 
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ocellaris  GUI,  Proc.  Acad.  Nat.  Sci.  Phil.  1864,  218:  Pleuronectea  mtHan(^aster  Mitchill, 
TraoB.  Lit.  and  Phil.  8oc.  N.  Y.  (doubled  example):  Plateasa  oblonga  Dekay,  Ne^ 
York  Fauna,  Fish.  1642,  299,  pi.  48,  f.  156,  not  Pleuroneotea  oblongua  Mitch. :  Fseudo- 
rhombus  oblongtu  Giinther,  iv,  426:  Fseudorhombua  dentatue  Goode  &  Bean,  Proc.  U.  S. 
Nat.  Mu8.  1879,  123.) 

1907.  P.  albigntta  J.  <&  G. 

Dark  olive,  mottled  with  dusky,  and  marked  by  numerous  more  or 
less  distinct  pale  spots,  which  are  sometimes  obsolete.  Body  moder- 
ately elongate,  elliptical;  mouth  large,  the  maxillary  reaching  past 
lower  eye,  its  length  half  head;  teeth  rather  strong,  slender,  about  7 
on  each  side  of  lower  jaw;  3  or  4  moderate  canines  in  front  of  upper 
jaw;  the  lateral  teeth  being  minute,  close-set;  interorbital  space  nar- 
row, scaled  posteriorly,  the  upper  ridge  prominent  behind  upper  orbit; 
eye  53  in  head.  Gill  rakers  broad,  the  longest  2^  in  eye;  about  10  be- 
low angle.  Fins  low;  anterior  rays  of  dorsal  not  elevated  nor  exserted; 
the  longest  rays  behind  the  middle,  2f  in  head;  caudal  rounded,  IJ  in 
in  head.  Scales  moderate,  cycloid.  Lateral  line  with  a  high  curve,  its 
length  3i  in  straight  part.  Head  3^;  depth  2f.  D.  77  (75  to  80);  A. 
60  (59  to  61);  Lat.  K  90  (pores).  South  Atlantic  and  Gulf  coast,  rather 
common;  readily  distinguished  from  P.  dentatus^  by  the  smaller  num- 
ber of  fin  rays. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1H82.) 

1968.  P.  sauamilentas  J.  &  G. 

Brownish ;  body  and  fins  spotted  with  darker ;  caudal  mottled  with 
white;  pectorals  banded,  with  dark  spots.  Body  deep,  strongly  com- 
pressed; caudal  peduncle  very  short.  Head  wide,  the  eyes  large,  wide 
apart.  Mouth  very  large,  oblique,  the  broad  maxillary  reaching  well 
beyond  pupil,  its  length  more  than  half  the  head.  Lower  jaw  project- 
ing; teeth  few,  unequal,  in  a  single  row,  about  8  in  each  jaw  canine- 
like, the  two  in  front  of  lower  jaw  longest;  lateral  teeth  of  upper  jaw 
minute.  Interorbital  space  flat,  scaly,  nearly  as  broad  as  eye.  Scales 
very  small,  smooth,  adherent;  curve  of  lateral  line  4J  in  straight 
part.  Gill-rakers  short,  3  +  9  in  number,  triangular,  roughly  toothed, 
little  higher  than  wide,  the  longest  nearly  half  eye.  Dorsal  beginning 
over  front  of  eye,  the  anterior  rays  4 J  in  head;  pectoral  short,  shorter 
than  maxillary.  Anal  spine  obsolete.  Caudal  double-rounded.  Head 
3| ;  depth  2.  D.  78;  A.  59;  Lat.  1. 123  (pores).  West  coast  of  Florida 
to  South  Carolina. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882.) 
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1969.  P.  oMonffUS*  (Mitch.)  J.  <&  G. 

Grayish,  thickly  mottled  with  darker  and  somewhat  translacent; 
four  large,  horizontally-oblong,  black  ocelli,  each  sorroanded  by  a 
pinkish  area;  one  just  behind  middle  of  the  body  below  the  dorsal, 
one  opposite  this  above  anal;  two  similar  smaller  spots  below  last 
rays  of  dorsal  and  above  last  of  anal.  Body  comx>aratively  elongate, 
strongly  compressed.  Eyes  large,  nearly  4  in  head,  separated  by  a  prom- 
inent narrow,  sharp  ridge.  Upper  jaw  with  very  numerous  small,  close- 
set  teeth  laterally,  and  4  or  5  canines  in  fi*ont;  the  lateral  teeth  abruptly 
smaller  than  the  anterior;  each  side  of  lower  jaw  with  7  to  10  teeth* 
Chin  prominent.  Maxillary  narrow,  reaching  past  middle  of  pupil,  2^ 
in  length  of  head.  Gape  curved.  Scales  weakly  ctenoid  or  cycloid. 
Gill-rakers  thick,  rather  long,  few,  about  8  below  angle.  Dorsal  low, 
beginning  over  front  of  eye,  some  of  the  anterior  rays  exserted,  but  not 
elongate;  the  longest  rays  behind  middle  of  fin,  not  quite  half  head. 
Caudal  1|  in  head ;  pectoral  If.  Anal  spine  obsolete.  Head  4 ;  depth  2^. 
D.  72;  A.  60;  Lat.  1.  93.  (D.  79;  A.  59,  according  to  Mitchill;  D-  86; 
A.  76,  according  to  Storer).    Atlantic  coast,  northward;  not  abundant. 

{Pleuronectes  ohlangua  Mitcliill,  Trans.  Lit.  and  Phil.  Soc.  i,  391,  1815 :  Platessa  quad- 
rocellata  Storer,  Proc.  Boat.  Soc.  Nat.  Hist.  1847,  242,  and  in  Hist.  Fish.  Mass.  397^  pL 
xxxi,  f.  3.) 

1270«  P*  om^iatUB  Jor.  &  Gilb.  nom.  sp.  nov. 

Brownish  olive,  with  four  large,  oblong,  ocellated  spots,  the  first  above 
the  arch  of  the  lateral  line ;  the  three  posterior  forming  an  isosceles 
triangle,  the  hindmost  being  on  the  lateral  line.  Body  oval,  com- 
pressed, very  deep;  an  abrupt  angle  above  eye.  Mouth  very  small, 
the  maxillary  reaching  to  below  middle  of  orbit,  2 J  in  length  of  head; 
teeth  comparatively  small,  about  14  on  each  side  of  lower  jaw;  no 

*  A  specimen  in  our  collection  from  Wood's  HoU,  Mass.,  provisionally  referred  to 
this  species,  shows  the  following  characters : 

Brownish,  somewhat  mottled,  without  traces  of  ocelli  (possibly  faded) ;  £nssimila^. 
Body  rather  elongate,  slenderer  than  in  other  species  and  more  compressed;  mouth 
rather  large,  obliqne,  the  lower  jaw  not  projecting,  the  maxillary  2^  in  head,  reaching 
to  opposi  te  posterior  border  of  pnpil ;  aboat  12  teeth  on  each  side  of  lower  jaw,  the  an- 
terior rather  long,  about  equal  to  anterior  teeth  of  upper  jaw ;  lateral  teeth  of  upper 
jaw  becoming  gradually  smaller  posteriorly,  much  larger,  less  numerous,  and  more 
.  widely  set  than  in  other  species  of  this  genus.  Eyes  large,  longer  than  snout,  4  to  4^  in 
bead,  separated  by  a  narrow,  elevated,  bony  ridge,  narrower  than  pnpil;  anteriorly 
scaleless,  and  curved  behind  the  upper  eye  posteriorly.  Scales  moderate,  cycloid^ 
rather  thin;  curve  of  lateral  line  4f  in  straight  part.  Gill-rakers  2-1-8  in  number, 
rather  long  and  slender,  about  4|  in  maxillary.  Dorsal  beginning  above  middle  of 
eye,  its  anterior  rays  not  longer  than  others;  the  middle  rays  a  little  longer  than 
longest  of  anal,  which  are  about  half  head;  caudal  as  long  as  head;  anal  spine  ob- 
solete; ventrals  small;  i>ectoral  1^  in  head.  Head  4^;  depth  2}.  D.  77;  A.  63;  Lat 
1.  90.    L.  about  14  inches. 

Digitized  by  VjOOQIC 


118.   PLEUEONECTID-fi — ^HIPPCtoLOSSOroES,  825 

strongly  differentiated  canines  in  either  jaw.  Eyes  moderate,  sepa- 
rated by  a  very  narrow,  sharp,  scaly  ridge.  Gill-rakers  very  short, 
thick,  few  in  number  ^  abont  8  below  angle,  the  longest  less  than  one- 
balf  diameter  of  papiL  Scales  rather  small,  very  strongly  ctenoid,  those 
on  blind  side  also  roagh;  carve  of  lateral  line  rather  low.  Dorsal  be- 
ginning in  front  of  pupil,  its  anterior  rays  long  and  filiform,  much  ex- 
serted,  the  third  ray  half  head;  caudal  short  and  rounded.  If  in  head; 
ventral  iin  of  colored  side  elongate,  as  long  as  i>ectoral,  half  length  of 
head.  Anal  spine  wanting.  Head  3§;  depth  1§.  D.  70;  A.  55;  Lat.  L 
about  85.    South  Atlantic  and  Gulf  coasts;  not  common. 

{Ancylopselta  quadrocellata  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1864,  '2Sli,  not  Plate$9a 
quadrooeUata  Storer,  whicli  is  also  a  species  of  Pardlichthysi  Paeudarhonibus  quadrocel- 
latua  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1878,  370.) 

1971.  P.  Uolepis  Jor.  &  GUb. 

Color  olive  brown,  mottled  with  darker;  sometimes  with  very  distinct 
round  black  blotches;  vertical  fins  blotched  with  dark;  pectoral  of 
colored  side  with  oblique  bars.  Body  elliptical  ovate,  broad  and  com- 
pressed, its  curves  regular;  mouth  small,  very  oblique,  the  lower  jaw 
included;  maxillary  reaching  about  to  pupil,  2§  in  head;  eyes  rather 
large,  4^  in  head,  separated  by  a  very  narrow,  blunt  scaly  ridge ;  teeth 
small,  conical,  blunt,  in  a  single  row;  those  in  lower  jaw  subequal, 
close-set;  those  upper  jaw  more  distant,  decreasing  in  size  backwards; 
teeth  }^^i|.  Gill-rakers  very  short,  broad,  and  strong,  minutely  ser- 
rate on  inner  margin,  about  seven  below  angle,  the  longest  scarcely 
one-fourth  as  long  as  the  eye.  Scales  small,  oblong,  cycloid,  the  smaller 
accessory  scales  extremely  numerous;  branchial  arches  and  skin  of  the 
shoulder  girdle  with  small,  cup-shaped,  tubercular  scales.  Dorsal 
rather  high,  firm,  low  in  firont,  highest  near  the  middle  of  the  body; 
caudal  peduncle  very  short  and  deep,  its  depth  4  times  its  length. 
Pectoral  of  eyed  side  falcate,  usually  much  longer  than  head,  its  length 
varying  considerably.  Anterior 'nostril  of  blind  side  with  a  long  flap. 
Head  3^;  depth  If.  D.  80;  A.  62;  Lat.  1. 123.  L.  15  inches.  Coast 
of  Southern  California;  indifferently  dextral  or  sinistral. 

(Xystreurys*  iiolepU  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  34.) 

459.~HIPPOOI.OSSOIDES  Gottsche. 
(P$ettichthy8  Girard:  Pomatopsetta  Gill.) 

(Gottsche;  Wiegmann's  Archiv.  1835,  168:  type  Hippogloisoides  Hmanda  Gott8clie=a 
Pleuronectes  platessoidea  Fabricias.) 

Eyes  and  color  on  the  right  side  (except  sometimes  in  S.  elassodon), 
'Jordan  &  Gilbert  1.  c. :  type  X.  liolepis  J.  &  G.    (^vdrpov,  raker;  evpvi,  wide.) 
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Body  oblong,  moderately  compressed;  mouth  rather  large,  with  ond 
row  of  sharp  teeth  on  each  jaw,  besides  which,  in  the  upper  jaw,  is  often 
an  inner  row  of  small  teeth ;  no  teeth  on  vomer  or  palatines;  gill-rakers 
rather  long  and  slender;  scales  ctenoid;  lateral  line  nearly  straight, 
simple,  or  with  an  accessory  dorsal  branch.  Dorsal  fin  low  in  firont, 
beginning  over  or  before  the  eye;  ventrals  both  lateral;  caudal  double 
truncate,  produced  behind.  Species  found  in  the  Northern  seas. 
(lKito)'X(0(;(;o<:j  Hippoglossus ;  6cdo(;y  resemblance.) 

a.  Lateral  line  Bimple;  dorsal  beginning  above  eye. 

h.  Upper  jaw  with  one  series  of  teeth.    (Hippoglossoides,) 

1379.  H.  platessoides  (Fabricins)  GiU.— Bough  Dab. 

Beddish  brown,  nearly  plain.    Body  ovate;  month  moderate,  oblique; 

maxillary  narrow,  reaching  to  below  pupil,  2§  in  length  of  head;  teeth 

ratber  small,  conical,  larger  anteriorly 3^  in  one  row  in  each  jaw,  those  in 

the  lower  largest.    Eyes  rather  large,  tbe  upper  longer  than  snout,  4^ 

in  head;  lower  jaw  included,  but  with  a  projecting  knob  at  the  chin. 

Snout  thick,  scaly;  interorbital  space  narrow,  with  a  raised,  obtuse 

ridge,  entirely  covered  with  rough  scales  in  about  6  series ;  mandible 

with  a  series  of  scales.    Gill-rakers  rather  short  and  robust,  not  toothed, 

about  ten  below  angle;  longest  raker  less  than  one-third  length  of  eye; 

fins  with  small,  rough  scales;  a  strong  pre-anal  spine;  pectoral  not  quite 

half  length  of  head.     Head  3J;  depth  2 J.     D.  88  (80  to  93);  A.  70  (64 

to  75);  Lat.  1. 90  (pores).    North  Atlantic;  abundant  northward  on  both 

coasts.    Southern  specimens  (var.  limandoides)  have,  as  a  rule,  a  smaller 

number  of  fin-rays  than  northern  specimens. 

{PUuroneoies  plateasaides  Fabricins  Fanna  Groenlandica,  1780,  164:  Phunmectes 
limandoides  Blocb.  Ausl.  Fische,  iii,  24,  tab.  106 :  Pomatopsetta  dentaia  Gill,  Proc. 
Acad.  Nat.  Sci.  Phila.  1864,  217:  Hippoglossoides  limandoides  GiXntheTf  iv,  405:  Hippo- 
glossoides  dentatus  Giinther,  iv,  406;  CoUett,  Norske  Nord-havs.  Exp.  Fiske,  1880, 144.) 

1973.  H.  elassodon  Jor.  <&  Gilb. 

Brownish,  nearly  uniform,  sometimes  spotted  with  darker;  fins  gray- 
ish, irregularly  blotched  with  dusky.  Body  oblong-elliptical;  caudal 
peduncle  about  as  long  as  deep;  mouth  rather  large,  the  gape  curved; 
lower  jaw  projecting,  with  a  symphyseal  knob;  maxillary  narrow, 
reaching  beyond  middle  of  pupil,  2^  in  head;  teeth  small,  close-set, 
nearly  uniforb,  in  a  single  row.  Gill-rakers  slender,  smooth,  about 
16  below  arch,  the  longest  nearly  half  diameter  of  orbit.  Eyes  large, 
separated  by  a  narrow,  knife-like  ridge,  which  is  naked  or  with  a  single 
series  of  scales.    Scales  small,  firm,  rough,  those  on  tail  roughest,  those 
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on  blind  side  similar,  mostly  smooth  anteriorly.  Anal  preceded  by  a 
spine;  caudal  long;  pectoral  of  eyed  side  half  length  of  head;  ventral 
reaching  past  front  of  anal;  pectoral  and  ventral  of  eyed  side  with 
prickle-like  scales.  Head  3J;  depth  2 J.  D.  77-84;  A.  59-64;  V.  6; 
scales  45-100-40.  L.  18  inches.  Body  sometimes  sinistral.  Puget 
Sound  to  Alaska;  rather  common.  Very  closely  allied  to  the  preceding 
species. 
(Jordan  &  Gilbert,  Proo.  U.  S.  Nat.  Mas.  1880,  278.) 

aa.  Upper  jaw  with  2  rows  of  teeth. 
0.  Scales  small,  firm. 

1374.  H.  Jordan!  Lockington. 

Olive  brown,  nearly  uniform;  membrane  of  dorsal  and  anal  fins 
clouded  with  darker.  Body  broadly  elliptical.  Dorsal  and  ventral 
outline  equally  and  regularly  curved.  Mouth  oblique,  the  jaws  about 
even,  the  symphyseal  knob  but  little  projecting;  gape  curved;  maxil- 
lary broad,  reaching  to  behind  pupil,  2§  in  head;  teeth  in  2  series  in 
the  upper  jaw,  the  inner  series  small  and  dista^nt  from  the  out^r,  which 
is  considerably  enlarged  in  front;  lower  jaw  with  a  single  series  similar 
to  the  outer  series  in  the  upper  jaw,  but  larger.  Gill-rakers  roughish, 
strong,  about  15  below  angle,  the  longest  about  half  as  long  as  eye. 
Lower  pharyngeals  rather  narrow,  each  with  a  single  row  of  sharp 
teeth.  Eyes  large;  interorbital  space  a  narrow,  blunt,  scaly  ridge. 
Dorsal  beginning  over  anterior  margin  of  pupil,  the  rays  all  simple; 
caudal  fin  with  the  middle  rays  slightly  produced ;  anal  preceded  by  a 
spine;  pectoral  half  length  of  head.  Scales  of  colored  side  small,  firm^ 
strongly  ciliated,  nearly  uniform  over  head  and  body;  lower  jaw  and 
snout  scaleless;  scales  on  blind  side  smooth.  Head  3^;  depth  2t^.  D. 
94;  A.  72;  Lat.  1. 9G.  L.  20  inches.  Point  Concepcion  to  Puget  Sound; 
abundant;  an  importiint  food-fish. 

(Lockington,  Scientific  Press  Supplement,  April,  1879,  i,  20;    Lockington,  Proo. 
U.  S.  Nat.  Mas.  1879,  73.) 
00.  Scales  rather  large,  thin,  and  deciduous. 

1975.  H.exilis  Jor.  <&Gilb. 

Pale  olivaceous  brown,  with  dark  i)oints,  forming  edgings  on  each 
scale;  bronze  spots  sometimes  present;  fins  mostly  dasky;  dorsal  and 
anal  edged  anteriorly  with  yellowish;  ventrals  largely  yellow.  Body 
slender,  compressed,  the  flesh  soft;  mouth  not  large,  very  oblique,  the 
gape  curved;  lower  jaw  scarcely  projecting,  with  a  knob  at  symphysis; 
iciaxillary  rather  narrow,  reaching  middle  of  pupil,  2§  in  length  of 
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head;  teeth  small,  slender,  close-set,  nearly  uniform;  above  in  2  series,  . 
below  ill  1.  Eyes  large,  separated  by  a  sharp,  scaly  ridge;  lower  eye 
advanced.  Scales  comparatively  large,  thin  and  deciduous,  ctenoid, 
but  not  so  rough  as  in  the  other  species;  those  on  blind  side  similar, 
less  rough.  Lateral  line  prominent.  Fins  low,  fragile;  anal  preceded 
by  a  spine;  caudal  fin  loug,  rather  pointed;  pectorals  small,  the  right 
pectoral  little  more  than  half  length  of  head.  Gill-rakers  short,  slen- 
der, toothed,  9  below  angle,  the  longest  about  one-third  diameter  of 
orbit  Head  4;  depth  3^.  D.  78;  A.  62;  V.  6;  scales  16-71-18.  L. 
12  inches.  A  small,  weak  species,  abundant  in  deep  water,  from  San 
Francisco  to  Alaska. 
(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1880,  154.) 

aa.  Lateral  line  with  an  accessory  dorsal  branch;  teeth  in  one  row;  dorsal  beginning 
before  eye.    { Psettickthys*  Grd.) 

Itl76.  P.  melanosUctns  (Grd.)  J.  <&  O. 

Grayish  brown,  finely  speckled  with  darker  on  body  and  fins.  Body 
not  very  deep,  elliptical;  mouth  rather  small,  the  maxillary  extending 
to  below  pupil,  2^  in  head;  teeth  large,  in  a  single  series  in  each  jaw, 
those  in  lower  jaw  largest ;  a  few  large  canines  in  the  front  of  each 
jaw.  Eyes  very  small,  separated  by  a  broad,  flat,  scaly  space,  without 
ridge;  lower  eye  slightly  in  advance  of  upper.  Gill-rakers  rather 
stout,  weak,  hooked  at  tip,  14  below  the  angle.  Scales  very  small, 
ctenoid  on  colored  side.  Lateral  line  nearly  straight,  with  a  long  acces- 
sory dorsal  branch.  Dorsal  commencing  in  advance  of  upper  eye,  the 
anterior  rays  elevated,  slender  and  cxserted,  the  longest  about  one-third 
length  of  head.  First  ray  of  dorsal  nearly  free  from  its  membrane. 
Pectoral  fin  short,  2^  in  head ;  anal  fin  preceded  by  a  spine;  caudal  large, 
strongly  convex.  Lower  pharyngeals  very  narrow,  each  with  one  row 
of  sharp  recurved  teeth.  Head  4;  depth  2J.  D.  85;  A.  60;  Lat.  1. 112. 
Puget  Sound  to  Point  Concepcion,  common. 

{PsetUchthya  melanostictus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 140:  PaettiMhya 
melanoatictm  GUuther,  iv,  420:  Psettichlhya  melanostiotua  LockLngton,  Proc.  U.  8.  Nat. 
Mus.  1879,  73.) 

456.~PLEURONICTH¥S  Girard. 

(Heteroproaopon  Bleeker.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 139:  type  Pleuronichthifs  ocenoaua  Girard.) 
Eyes  and  color  on  the  right  side.    Body  deep;  head  short,  with  very 

*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  140:  type  Paettickthys  melanoatiotua 
Girard.    (^erra,  flounder;  tx^vi,  iish.) 
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short,  blant  snout;  mouth  small,  with  several  series  of  slender,  acute 
teeth,  which  are  most  developed  on  the  blind  side,  and  are  often  want- 
ing in  one  or  both  jaws  on  the  colored  side;  no  teeth  on  vomer  or  pala- 
tines; lips  thick,  with  several  lengthwise  folds,  within  which  is  a  series 
of  short  fringes.  Lower  pharyngeals  narrow,  each  with  a  double  row 
of  very  small  teeth.  Gill-rakers  wide-set,  very  short  and  weak.  Lat- 
eral line  nearly  straight,  with  a  dorsal  bi*anch  in  our  species.  Scales 
small,  cycloid,  non-imbricate,  imbedded.  Dorsal  fin  anteriorly  twisted 
from  the  dorsal  ridge  toward  the  blind  side;  anal  fin  preceded  by  a 
spine;  caudal  fin  convex  behind.  Intestinal  canal  elongate.  Herbiv- 
orous species,  feeding  chiefly  on  algsB.  Pacific  Ocean.  {itXeupo>y  side; 
i^Oo^j  fish.) 

a.  Dorsal  fin  beginning  on  the  level  of  the  lower  lip;  interocnlar  ridge  with  blont 
or  shieirpish  tubercles. 

1277.  P.  decnrrens  J.  &  6. 

Color  brownish,  usaally  much  mottled  with,  chocolate  and  grayish, 
often  finely  spotted  with  brownish  on  body  and  fins.  Eyes  very  large, 
3 J  in  head ;  a  blunt  tubercle  in  front  of  upper  eye,  another  at  each  end 
of  the  narrow  interorbital  ridge,  the  posterior  largest,  but  usually  not 
spine-like;  two  or  three  above  the  latter  behind  the  upper  eye;  some 
prominences  above  the  opercle;  a  band  of  teeth  on  the  right  side  of 
the  lower  jaw,  similar  to  that  on  the  blind  side,  but  narrower.  Ver- 
tical fins  high,  the  longest  dorsal  and  anal  rays  two-thirds  the  length 
of  the  head.  Dorsal  beginning  very  low,  on  level  of  end  of  maxillary, 
its  first  nine  rays  on  the  blind  side.  Head  3§;  depth  1|.  D.  72;  A.  46 
L.  12  inches.    Coast  of  California;  rather  common  in  deep  water. 

(Pleuronichthy8  ccenosva  Lockington,  Proc.  TJ.  S.  Nat.  Mas.  1879,  97:  Pleuronichthym 
qwidrituheroulatus  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mns.  1880,  50,  neo  Pallas;  Jordan  <fc 
Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  453.) 

aa.  Dorsal  fin  beginning  on  the  level  of  the  npper  lip. 

h.  Interocnlar  ridge  posteriorly  with  a  strong,  backward-directed  spine. 

I37§.  P.  verticalis  Jordan  &  Gilbert. 

Color  dark  olive  brown,  mottled  with  lighter  and  darker,  sometimes 

with  light  grayish  spots ;  middle  of  sides  often  with  a  dark  spot  ocel- 

lated  with  light  olive,  this  again  surrounded  by  darker;  fins  light,  often 

tinged  and  margined  with  reddish,  and  mottled  with  blackish.    Eyes 

large,  3^  in  head ;  a  tubercle  in  front  of  each  eye,  and  one  at  anterior 

end  of  interorbital  ridge;  posterior  end  of  ridge  with  a  strong,  sharp, 

backward  directed  spine;  a  tubercle  behind  upper  eye;  right  side  of 

lower  jaw  without  teeth.    Dorsal  and  anal  fins  lower  than  in  P.  decur- 
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rens,  the  longest  rays  Ij  length  of  the  head;  dorsal  fin  beginning  oppo- 
site or  slightly  below  the  premaxillary,  aboat  five  rays  being  on  the 
blind  side.  Head  4;  depth  IJ.  D.  65-72;  A.  45-48.  Coast  of  Cali- 
fornia; not  rare, 

(Jordan  &  Gilbert,  Proc.  U.  8.  Njit.  Mas.  1880,  49.) 
blf.  Iiiterorbital  ridge  without  distinct  spine. 
1370.  P.  CODBOSUS  Girard. 

Color  light  brown,  blotched  with  chocolate  color  and  yellowish,  some- 
times nearly  plain,  but  usually  profusely  mottled;  sometimes  with  ocel- 
lated  blotches,  sometimes  with  the  light  colors  replaced  by  purplish  red. 
Interorbital  ridge  prominent^  bat  without  spine  or  conspicuous  tuber- 
cles, the  tubercles  of  the  other  species  being  represented  by  slight 
elevations.  Vertical  fins  very  high,  the  longest  rays  of  dorsal  and 
.anal  two-thirds  the  length  of  the  head.  A  narrow  band  of  te«th  on 
the  colored  side  of  the  lower  jaw.  Dorsal  fin  beginning  on  the  level 
of  the  premaxillar^'^,  its  iftrst  five  rays  on  the  blind  side;  caudal  longer 
than  head.  Head  4^;  depth  IJ.  D.  68-,  A.  48-50.  San  Diego  to 
Alaska,  not  generally  common,  but  widely  distributed;  usually  in 
d^p  water. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 139:  Parophrys  canosus  Glinther,  iv,  456.) 

457.~HYPS0PSC:TTA  GiU. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 195:  type  Pleuronichthys  gnttulaius  Grd.) 

Eyes  and  color  on  the  right  side.  Body  broad,  ovate,  rhomboid; 
mouth  very  small ;  teeth  slender,  equal,  acute,  in  several  series;  lips 
thick,  not  plicate.  Lateral  line  nearly  straight,  with  an  accessory 
dorsal  branch.  Scales  small,  smooth.  Dorsal  fin  beginning  on  the 
dorsal  ridge,  not  turned  to  the  blind  side;  anal  spine  present;  caudal 
fin  convex.    Gill-rakers  little  developed.    {Oifn^  deep;  v^crra,  flounder.) 

i^SO.  H.  §runulata  (Grd.)  GiU. --Diamond  Flounder;  *'  TurhotJ^ 

Brown,  with  numerous  pale-bluish  blotches  in  life,  these  disappearing 
in  spirits;  blind  side  white, with  a  strong  tinge  of  yellow  along  profile 
of  head ;  fins  plain,  sometimes  with  black  specks.  Body  very  deep, 
somewhat  angulated  near  middle  of  back  and  belly;  eyes  moderate, 
separated  by  a  flattish,  raised  area;  head  without  spines  or  tuber- 
cles ;  scales  of  opercular  region  little  developed ;  those  of  blind  side 
reduced ;  no  teeth  on  right  side  of  either  jaw.  Accessory  lateral  line 
long,  half  length  of  body.  Anal  spine  small;  pectorals  about  half 
length  of  head;  ventrals  rather  short;  caudal  peduncle  much  deeper 
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than  long;  candal  large,  nearly  as  long  as  head.  Head  33;  depth  15. 
D.  08;  A.  50;  Lat  1.  95.  L.  12  inches.  A  variable  species.  Coast  of 
California;  abundant. 

(Pleuronichthys  guttulatus  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1856, 137:  Plem-onectes 
guttulatus  Gunther,  iv,  445:  Parophrys  ayrm  Giinther,  iv,  456;  Gill,  Proc.  Acad.  Nat. 
Sci.  Phila.  1854, 195:  PUaronichthys  guttulatus  Lockington.  Proc.  U.  S.  Nat.  Mus.  }879, 
94.) 

45§.— PLEVROIVECTES*  LiDDSBas. 

Plaices, 

(Platewa  Cuvier:  Platichthys  and  Parophrys  G'lT&Td:  Lepidopsetta,  Myzopaetta,  lAopsetUiy 
and  Euchalarodus  Gill:  Clidoderma  and  Peeudopleuroneciea  Bleeker:  Limanda 
Gottsche:  Flesus  MoTeskii.) 

(Artedi;  Linnaeus  SystemaNaturfle:  ty^  PUuronectes pl^iteaaa  "L.) 

Eyes  and  color  on  the  right  side  (except  in  P.  stellatusj  which  is  indif- 
ferently dextral  or  sinistral).  Body  ovate,  elliptical,  compressed;  head 
moderate,  sometimes  tuberculate;  mouth  small,  the  small,  narrow  max- 
illary reaching  front  of  eye  or  beyond ;  blind  side  with  one  (rarely  two) 
series  of  close-set,  conical  or  incisor-like  teeth ;  colored  side  of  both 
jaws  usually  toothless.  Scales  small,  ctenoid  or  cycloid,  often  imper- 
fectly imbricated,  sometimes  tubercular  or  obsolete.  Lateral  line 
nearly  straight,  or  more  or  less  arched  anteriorly,  simple,  or  with  an 
accessory  branch.  Gill-rakers  small,  widely  set.  Species  very  numer- 
ous in  northern  seas.    {nXeupdvy  side;  vijxt7}<;j  swimmer.) 

a.  Lateral  line  with  an  accessory  dorsal  branch,  long  or  short. 
b.  Lateral  line  straight  or  with  a  slight  arch. 

c.  Scales  mostly  cycloid,  small,  imbricated.    {Parophryai  Girard.) 

ld§l«  P.  vetolns  (Grd.)  J.  <&  G. 

Uniform  light  olive  brown;  the  young  somewhat  spotted  with 
blackish.  Body  elongate-elliptical ;  snout  very  prominent,  much  pro- 
truding, forming  an  abrupt  angle  with  the  descending  profile;  depth 
of  head  opposite  middle  of  upper  eye  about  equalling  distance  from 
middle  of  orbit  to  snout;  eyes  large,  separated  by  a  very  narrow,  high 

*  **  If  we  were  to  attribute  to  some  of  the  characters  the  same  generic  value  as  in 
other  PleuroneciidcB,  we  should  be  obliged  to  establish  a  genus  for  almost  every  species, 
and  to  separate  fishes  which  evidently  form  one  natural  group"  {GUniherj  iv,  438), 
The  curvature  of  the  lateral  line  is  here  subject  to  much  variation ;  the  accessory 
lateral  line,  characteristic  of  so  many  Pacific  species,  disappears  by  degrees,  while  the 
gradations  in  dentition  and  squaniation  are  so  numerous  as  to  be  apparently  useless 
for  generic  characters.  We  are  unable  to  follow  Dr.  Gttnther  in  referring  to  Pleuroneo 
ieSy  the  species  of  Glyptocephalus  and  CyniooglosauSf  which  seem  to  us  to  represent  a 
well-diflferentiated  type. 

t Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  139:  type  Parophrya  vctulus  Girard. 
{TtapUf  near  together;  o(ppvij  eyebrow;  in  aUusion  to  the  narrow  interocular  space.) 
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ridge;  oye  large,  4}  in  head,  the  upper  with  vertical  range;  month  v^ 
small;  maxillary  not  reaching  pnpil;  teeth  trenchant,  small,  and  rather 
narrow,  widened  at  tip;  about  45  teeth  on  left  side  of  lower  jaw;  few 
teeth  on  right  side  of  lower  jaw.  Accessory  lateral  line  long.  Pec- 
toral about  half  length  of  head;  candal  truncate,  1^  in  head.  Fin  rays 
entirely  scaleless.  Scales  on  body  all  cycloid,  those  on  cheeks  often 
slightly  ciliated.  Head  3^;  depth  2^.  D.  74  to  86;  A.  54  to  68;  Lat  L 
105  (tubes).    Santa  Barbara  to  Alaska;  an  abundant  species. 

{Parophrysveiulus  Girard,  Proc.  Acad.  Nat.  Soi.  Phila.  1854, 140:  Parophrys  vMlia 
GUnther,  iv,  455:  Pleuranecies  digrammua  Gtinther,  iv,  445:  Parapkrys  kulfhardi  Gill) 
Pioc.  Acad.  Nat.  Sci.  Phila.1862,  281.) 

00.  Scales  everywhere  strongly  ctenoid,  well  imbricated.    {iBopsetta*  Lock.) 
d,  Scalea  closely  imbricate;  accessory  lateral  line  long. 

Id§3.  P.  isolepis  (Lockington)  J.  &  G. 

Color  brownish,  mottled  and  blotched  with  darker.  Body  elliptical, 
much  compressed,  moderately  deep,  the  curvature  very  regular;  head 
moderate,  strongly  compressed,  the  profile  little  depressed  above  the 
eye;  eyes  rather  large;  interorbital  space  broad,  flattish,  with  several 
series  of  scales.  Scales  on  cheeks  similar  to  those  on  body,  rather 
large,  ctenoid,  and  closely  imbricated.  Mouth  comparatively  large; 
maxillary  reaching  pupil,  3§  in  head;  teeth  not  large,  about  >|^Jt,. con- 
ical, close-set,  in  one  somewhat  irregular  series,  or  partly  in  two  series; 
those  on  colored  side  small.  Lower  pharyngeals  each  with  a  double 
row  of  bluutish  teeth.  On  the  blind  side  the  scales  are  more  or  less 
ctenoid,  sometimes  smooth;  those  on  the  cheeks  weakly  ctenoid;  most 
of  the  opercle,  the  preopercle,  interopercle,  and  subopercle  on  blind 
side  naked.  Lateral  line  with  a  very  slight  arch  in  front,  the  depth  of 
which  is  less  than  one-fifth  the  length;  accessory  branch  nearly  as  long 
as  head.  Fins  rather  low,  mostly  covered  with  ctenoid  scales.  Head  4 ; 
depth  2J.  D.  88;  A.  65;  Lat.  1.  8S.  L.  12  inches.  Point  Concepcion 
to'Puget  Sound;  rather  common  in  deep  water.  This  species  bears 
some  re^sembrance  to  jRippoglossoides  melanostictiM. 

{Lepidopsetta  umhrosa  Lockington,  Proc.  U.  8.  Nat.  Mns.  1879,  106  (not  of  Girard): 
Lepidopaelta  iwlepis  Lockington,  Proc.  U.  8.  Nat.  Mas.  1880,  325.) 

dd.  Scales  loosely  imbricate;  accessory  lateral  line  very  short. 
19§3.  P.  ischyrus  J.  <&  G. 

Light  olive  brown,  vaguely  clouded  with  light  and  dark;  fins  reddish 
brown;  a  few  roundish  dusky  blotches  on  dorsal  and  anal;  pectoral  and 

"Lockington  MSS. :  type  Lepidop$etta  iaolepis  Lock,    (ido^,  eqoal;  ^erra,  flounder.} 
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caadal  tipped  with  dusky;  blind  side  white,  iminacnlate,  or  with  small 
round  rusty  spots;  left  side  of  head  sometimes  rusty  tinged.  Body 
oblong,  robust;  caudal  peduncle  rather  long;  snout  projecting;  form- 
ing an  angle  with  the  profile;  mouth  oblique,  the  chin  projecting; 
teeth  i^^,  narrowly  incisor-like,  bluntish,  in  a  single,  rather  close-set 
series;  maxillary  reaching  past  front  of  orbit,  5%  in  head;  eyes  large; 
interorbital  space  rather  broad,  scaly,  continuous  with  a  ridge  above 
opercle.  Head  mostly  covered  with  scales  like  those  of  the  body,  but 
smaller  and  rougher.  Gill-rakers  feeble.  Lower  pharyngeals  each 
with  two  rows  of  coarse  blunt  teeth.  Scales  thick  and  firm,  adherent, 
not  closely  imbricated ;  those  in  front  well  apart;  all  the  scales  strongly 
ctenoid;  blind  side  with  similar  scales,  almost  as  strongly  ctenoid.  Ver- 
tical fins  mostly  scaly.  Lateral  line  conspicuous,  its  scales  less  rough 
than  the  others;  a  distinct  short  accessory  lateral  line  on  both  sides, 
extending  to  about  the  tenth  dorsal  ray,  less  than  one-sixth  head;  a  series 
of  pores  around  lower  eye  behind.  Borsal  beginning  over  pupil,  its  ante- 
rior rays  low;  its  highest  rays  nearly  half  length  of  head;  caudal 
large,  double  truncate;  pectoral  of  right  side  about  half  head.  Head 
3J;  depth  2.  D.  70  to  76;  A.  52  to  57;  V.  6;  Lat.l.  85.  L.  15  inches. 
Puget  Sound. 

(Parophrya  ischyrus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  276.) 
hh.  Lateral  line  with  a  strong  arcli  in  front;  scales  rough.    (Lepidopseita*  61U.) 
19§4.  P.  bilineatns  (Ayres)  Gthr. 

Yellowish  brown,  with  numerous  round  pale  blotches.  Body  broadly 
ovate,  thickish;  mouth  moderate,  turned  toward  the  left  side;  teeth 
stout,  conical,  little  compressed,  bluntish,  in  one  series,  rather  irregu- 
larly placed.  Lower  pharyngeals  broad,  with  two  rows  of  blunt  teeth. 
Gill-rakers  few,  very  short,  thick  and  weak,  without  teeth.  Snout  pro- 
jecting; eyes  large,  separated  by  a  prominent  ridge,  which,  like  the 
cheeks  and  upper  portion  of  the  opercle,  is  covered  with  rough  stellate 
scales;  lower  eye  advanced;  opercle,  subopercle,  and  interopercle  of 
left  side  scaly;  preopercle  naked.  Scales  rather  small,  mostly  ctenoid, 
not  closely  imbricated;  those  on  the  blind  side  smooth;  scales  on  the 
cheeks  and  other  parts  of  the  head  very  rough ;  scales  of  body  smoother 
and  less  closely  imbricated  anteriorly,  the  degree  of  roughness  varia- 
ble, northern  specimens  (var.  umbroaus)  being  roughest.    Lateral  line 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  195:  type  Platichtkys  umhroaua  Girard= 
Platesaa  hillneata  Ajrres,    (Xetcidoi,  scaly;  t/ferra,  flounder.) 

Bull.  Nat.  Mus.  No.  16 53 
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moderately  arched  anteriorly,  with  an  accessory  dorsal  branch,  which  is 
less  than  half  length  of  head.  Height  of  arch  less  than  one-third  its 
length.  Dorsal  beginning  over  the  eye,  its  anterior  rays  lowj  caudal  con- 
vex; anal  preceded  by  a  spine;  a  concealed  spine  behind  ventrals;  rays 
of  dorsal  and  anal  all  simple;  dorsal  and  anal  somewhat  scaly;  candal 
three-flfths  length  of  head ;  pectoral  half  head.  Lower  pharyngeals 
broad,  each  with  two  rows  of  blunt  teeth.  Head  3f ;  depth  2 J.  D.  80; 
A.  60;  teeth  §^;  Lat.  1.  85.  L.  20  inches.  San  Francisco  to  Alaska; 
abundant  northward.    A  food-fish  of  some  importance. 

{Plateasa  bilineata  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  40:  Pleuronectes  hiliMatnt 
GU other,  Iv,  444:  Lepidopsetta  bilineata  Lockington,  Proc.  U.  S.  Nat.  Mus.  1879,  103: 
Plaiichthys  umbroatis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 138:  Pleuronectes  urn- 
hrosiM  Giinther,  Iv,  454:  Pleuronectes  perarcuatus  Cope,  Proc.  Amer.  Phil.  Soc.  1873.) 

aa.  Lateral  line  without  accessory  branch. 

0.  Lateral  Une  strongly  arched  in  front;  scales  ctenoid.    (^Limanda^  Gottsohe.) 

138tl.  P.  ferra§rinens  (Storer)  J.  &>  G.—Sand  Dab. 

Brownish  olive,  with  nnmerons,  irregular,  reddish  spots;  fins  simi- 
larly marked;  left  side  with  caudal  fin,  caudal  peduncle,  and  margins 
of  dorsal  and  anal  tins  lemon  yellow.  Body  ovate-elliptical,  strongly 
compressed;  teeth  small,  conical,  close-set,  in  a  single  series  on  each 
side  in  each  jaw.  Snout  projecting,  forming  a  strong  angle  above 
upper  eye,  with  the  descending  profile.  Gill-rakers  of  moderate  length, 
very  weak,  not  toothed.  Eyes  moderate,  4J  in  head,  the  lower  slightly 
in  advance  of  upper,  separated  by  a  high,  very  narrow  ridge,  which  is 
scaled  posteriorly,  and  is  continued  backward  as  an  inconspicuous  but 
rough  ridge  to  the  beginning  of  the  lateral  line.  Scales  imbricate, 
nearly  uniform,  those  on  right  side  rough-ctenoid,  those  on  left  side 
nearly  or  quite  smooth ;  scales  on  body  rougher  than  on  cheeks.  Cau- 
dal peduncle  short,  higher  than  long.  Dorsal  inserted  over  middle  of 
eye,  its  middle  rays  highest;  pectoral  less  than  two-fifths  length  of 
head;  caudal  fin  rounded;  anal  spine  present.  Lateral  line  simple, 
with  a  rather  low  arcli  in  front,  the  depth  of  which  is  barely  two-fifths 
the  length.  A  concealed  spine  behind  ventrals ;  ventral  of  colored  side 
partly  lateral,  the  other  wholly  so;  anal  spine  strong.  Head  4  in 
length;  depth  2^.  D.  85;  A.  62;  Lat.  1.  100.  Atlantic  coast,  chiefly 
northward. 

( Platessa  ferruginea  Storer,  Report  Fish.  Mass.  1839,  141:  Plateesa  rostrata  H.  R 
Storer,  Bost.  Journ.  Nat.  Hist,  vi,  268:  Myzopeeita  ferruginea  GiU,  Proc.  Acad.  Na*. 
Sci.  Phila.  1'^,  217.) 

*Gott8che,  Wiegroann's  Archiv.  1835,  100:  type  Pleuronectes  limanda  Ij,=  Limanda 
vulgaris  Gottsche.  (Limanda,  an  ancient  name  of  X.  vulgaris;  perhaps  from  XtMTfVj 
a  small  bay  or  creek.) 
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I9§6«  P.  asper  Pallas. 

Brown,  nearly  plain,  the  blind  side  with  tinges  of  lemon-yellow* 
Form  of  P.  bilineatus.  Teeth  small,  almost  conical,  on  both  sides  of  the 
mouth;  interorbital  space  narrow,  scaly;  opercle  and  preopercle  nakfdd 
below.  Gill-rakers  very  feeble.  Pharyngeals  not  very  broad,  their  teeth 
blantish,  not  paved.  Scales  small,  wide  apart,  partly  imbedded,  each 
one  with  1-4  spinnles,  which  are  almost  erect;  anterior  scales  with  3-4 
of  these  spinules;  posterior  mostly  with  1;  scales  of  blind  side  smoother; 
middle  rays  of  dorsal  and  anal  only  scaly.  No  accessory  lateral  line. 
Anal  spine  present;  twentieth  anal  ray  and  thirty-seventh  dorsal  ray 
longest;  caudal  double  truncate.  Head  3^;  depth  2.  D.  69;  A.  53. 
Alaska  to  Kamtschatka. 

{Pleuronectes  asper  Pallas,  Zoogr.  Ross.-Asiat.  iii,  425, 1811  ^  Plei^roneotea  asper  Gilxi' 
ther,  iv,  454:  Limanda  aapera  Bean,  Proc.  U.  S.  Nat.  Mus.  1881,  242.) 

1987.  P.  beant  (Goode)  J.  <&.  6. 

Grayish,  mottled  with  darker;  a  conspicuous  black  blotch  on  the 
outer  rays  of  caudal  on  each  side.  Body  elliptical,  with  angular  out- 
lines, strongly  compressed;  head  very  short;  snout  abbreviated;  mouth 
small,  subvertical;  teeth  small,  apparently  in  two  rows,  chiefly  on  the 
blind  side  of  lower  jaw;  eyes  large,  as  long  as  mandible;  interorbital 
space  very  narrow.  Dorsal  fin  beginning  about  pupil,  its  rays  long, 
wide  apart,  exserted ;  right  ventral  near  the  median  line.  Caudal  broad, 
fan-shaped.  Lateral  line  with  an  abrupt  curve,  the  length  of  which  is 
twice  its  height  and  about  equal  to  length  of  head,  its  scales  highly 
specialized;  lateral  line  on  colored  side  less  developed.  Scales  small, 
strongly  ctenoid  on  the  right  side ;  larger  and  cycloid  on  the  blind  side. 
Head  5J;  depth  2f.  D.  64;  A.  63;  Lat.  1.  88,  27  scales  in  its  curve. 
Deep  water  off  the  Ehode  Island  coast.    (Ooode.) 

{Limanda  heani  Goode,  Proo.  U.  S.  Nat.  Mas.  1880,  473.) 

ee.  Lateral  line  without  anterior  arch. 

/.  Eyes  and  color  on  either  side ;  scales  coarse,  stellate;  lower  pharyngeals  hroacl^ 
with  paved  teeth.    {Plaiichthya*  Grd.) 

I98§.  P.  stellatus  PaWas,— California  ** Flounder.*' 

Dark  brown  or  nearly  black,  with  lighter  markings;  fins  reddish 
brown;  dorsal  and  anal  with  four  or  five  vertical  black  bands;  caudal 
with  three  or  four  black  longitudinal  bands.  Body  broad  and  short, 
the  snout  forming  a  slight  angle  with  the  profile;  lower  jaw  projecting; 
interocular  space  rather  broad,  with  very  rough  scales.    Large  rough 

•Gifard,  Proc.  Ac.  Nat.  Sci.  Phila.  1856, 136 :  type  PiatichthyB  rugonu  Grd.  (irAari;?, 
flat;  ix^v^i  ^h.) 
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scales  at  base  of  dorsal  and  anal  rays  and  on  sides  of  head;  similar 
but  smaller  scales  scattered  over  the  body.  Lateral  line  smooth.  Fins 
without  scales ;  a  cluster  of  bony  prominences  above  opercle.  Teeth 
incisor-like,  truncate,  rather  broad,  ^~^'  Lower  pharyngeals  broad, 
with  coarse,  paved  teeth.  Head  3| ;  depth  2.  D.  58 ;  A.  42.  L.  30 
inches.  San  Luis  Obispo  to  Kamschatka;  very  abundant  northward; 
one  of  the  largest  and  most  important  of  the  flounders  of  the  Pacific 
coast. 

(Pallas,  Nov.  Act.  Petropol.  1,  347:  PlaHchthys  rugoaus  Girard,  U.  S.  Pac.  R.  R.  Sarv. 
Fish.  148;  GHnther,  iv,  443:  Flatichthys  stellatus  Lockington,  Proc.  U.  S.  Nat.  Mus. 
1879,  91.) 

ff.  Eyes  and  color  strictly  on  the  right  side. 

g.  Scales  not  imbricated,  usually  ctenoid  in  the  male,  cycloid  in  the  female ;  lower 
pharyngeals  broad,  with  paved  teeth.    (Pleuronectea,) 

13§9.  P.  qnadritabercnlatus  Pallas. 

Grayish,  mottled  with  paler  and  with  round  black  spots;  fins  very 
(lark.  Form  of  P.  glaher.  Month  very  small,  with  small,  incisor-like 
teeth,  rounded  at  tip.  Eyes  separated  by  a  narrow  ridge;  about  five 
small,  prominent,  conical,  obtuse  bony  tubercles  in  a  row  above  the  op- 
ercle, continuous  with  the  direction  of  the  lateral  line,  which  is  straight, 
without  accessory  dorsal  branch ;  tubercle  above  oi>ercle  largest.  Scales 
small,  cycloid  in  all  specimens  examined.  Anal  spine  present.  Head 
3f ;  depth  2.  D.  08;  A.  50;  Lat.  1.  78.  Coasts  of  Alaska  and  Kam- 
tschatka. 

(PallaS;  Zoogr.  Ross.-Asiat.  iii,  423,  1811:  Parophrya  quadriiuberoulatus  Giintherf  iv, 
45(5;  Bean,  Proc.  U.  S.  Nat.  Mus.  1881,  241:  Pteuronectes  pallasi  Steindachner,  Ichth. 
Beitrage,  viii,  45,  1879.) 

1290.  P.  §rlaber  (Storer)  GiU. 

Grayish  brown,  mottled  with  darker  brown  5  fins  with  blackish  spots. 
Body  oblong,  ovate.  Eyes  rather  small,  separated  by  a  naked  elevated 
ridge.  Jaws  sometimes  each  with  two  distinct  rows  of  teeth;  the  inter- 
rupted outer  series  of  truncate,  close-set,  thickish  incisor-like  teeth, 
which  are  sometimes  movable;  the  inner  row  of  similar  teeth  more 
widely  set  and  rather  distant  from  the  outer  row  (and  often  or  generally 
wanting);  about  20  teeth  in  outer  row  in  lower  jaw;  right  side  of  both 
jaws  toothless;  interorbital  ridge  continuous  with  a  broad,  naked, 
smoothish,  tuberculose  ridge,  which  joins  the  lateral  line.  Scales  small, 
distant,  non-imbricate,  smooth  in  the  female  and  more  or  less  ctenoid  in 
the  male;  those  on  blind  side  smaller.  Fins  moderate,  somewhat  scaly; 
anterior  rays  of  dorsal  low;  pectoral  a  little  more  than  half  head;  bases 
of  vertical  fins  not  tuberculate.  Anal  spine  present.  Lower  pharyngeals 


uiyiu^eu  uy   '^^^j  ^^^  ^^^ 
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separate,  broad,  with  coarse  teeth.    Head  3J;  depth  2.    D.  55;  A.  40; 
Lat.  1.  70  (pores).    L.  10  inches.    Atlantic  coast;  chiefly  northward. 

{PlaiesM  glabra  Storer,  Proc.  Boet.  Soo.  Nat.  Hist,  i,  130, 1843,  and  Fish.  Mass.  393, 
pi.  31,  f.  1:  Euchalarodus  puinami  Gill,  Proc.  Acad.  Nat.  8ci.  Phila.  1864,  222— male; 
Bean,  Proc.  U.  8.  Nat.  Mtis.  1878,  347:  Liopsetta  glabra  Gill,  Proc.  Acad.  Nat.  Sci. 
Phila.  1864,  217.) 

I301.  P.  §rlaciaUs  Pallas. 

Dark  brown,  the  fins  spotted.  Form  of  P.  glaber.  A  ronghened  ridge 
above  the  cheeks  and  opercles  on  the  eyed  side.  Eyes  separated  by  a 
narrow  smooth  bony  ridge.  Scales  minute,  imbedded,  non-imbricate, 
ctenoid  in  the  males,  smooth  in  the  females;  scales  on  blind  side  sim- 
ilar, less  developed;  scales  of  lateral  line  a  little  larger.  Teeth  col- 
ored, incisor-like,  forming  an  even  edge,  mostly  on  blind  side.  An 
anal  spine;  pectorals  short.  Head  4;  depth  2^.  D.  56-^  A.  42.  Alaska 
to  Northern  Siberia. 

(Pallas,  Itin.  iii,  App.  706;  Pallas,  Zoogr.  Ross.  Asiat.  iii,  424:  Plewronectes  glacialis 
Richardson,  Fauna,  Bor.-Amer.  Fish.  258;  Beau,  Proc.  U.  S.  Nat.  Mus.  1H8I,  241:  Pltit- 
ronectes  cicatrioosus  Pallas,  Zoogr,  Ross.-Asiat.  iii,  424  (<y,  D.  59;  A.  36):  Pleuroneoies 
franklifU  Gtinther,  iv,  442,  1862  (  9,  D.  56;  A.  37). 

gg.  Scales  well  imbricated,  strongly  ctenoid;  lower  pharyngeals  narrow,  with  conic 
teeth.    (Pseudopleuroneotes  Bleekev,**) 

1902*  P.  americanns  WuXbanm.— Winter  flounder ;  Mud  dab. 

Dark  rusty  brown,  spotted  or  nearly  plain ;  young  olive  brown,  more 
or  less  spotted  and  blotched  with  reddish.  Body  elliptical,  an  angle 
above  eye.  Head  covered  above  with  imbricated,  strongly  ctenoid  scales 
similar  to  those  on  the  body;  blind  side  of  head  nearly  naked;  inter- 
orbital  space  rather  broad,  strongly  convex,  its  width  half  eye;  the 
space  entirely  scaled;  teeth  compressed,  incisor-like,  and  widened  to- 
wards tips,  close-set,  forming  a  continuous  cutting  edge;  some  of  teeth 
often  emarginate,  sometimes  movable;  right  side  of  both  jaws  tooth- 
less. Highest  dorsal  rays  less  than  length  of  pectorals,  and  more  than 
half  length  of  head;  anal  spine  present.  Head  4  in  length;  depth  2^. 
D.  65;  A.  48;  Lat.  1.  83.    Coast  of  Kew  York,  northward;  abundant. 

(Walbaum,  Artedi,  Pise.  1792,  113;  Gttnther  iv,  443:  Plateasa  plana  Storer,  Fish. 
Mass.  373.) 

450.-~GI.rPTOCEPHAl.lJS  Gottsche. 

(Gottsche,  Wiegmann*8  Archiv.  1835,  156:    type  Glyptocephalus  saxicola  Gottsche=3 
Pleuronectea  cynoglusauH  L.) 

Eyes  and  color  on  the  right  side.  Body  extremely  elongate,  more 
than  twice  as  long  as  deep ;  much  compressed.    Head  very  small  and 

*Bleeker,  Comtes  Rendus.  Acad.  Sci.  Amst.  xiii,  1862:  tyj^e  Platessa  plana  Stoier, 
{^evdoi,  false;  nXevpdvrfxrTfSf  Pleuroneotes,) 
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short;  its  blind  side  with  many  excavations  and  mucous  cavities  in  the 
skull,  mandible,  and  preopercle.  Mouth  very  small ;  teeth  moderate, 
incisor-like,  broad,  equal,  close-set,  in  a  single  series;  no  teeth  on 
vomer  or  palatines.  Gill-rakers  short,  weak.  Lower  pharyngeals  nar- 
row, with  one  or  two  rows  of  conical  teeth.  Lateral  line  nearly 
straight,  simple;  scales  very  small,  smooth;  dorsal  and  anal  very  loDg, 
there  being  more  than  90  rays  in  the  dorsal  and  more  than  80  in  the 
anal;  caudal  fin  rounded;  anal  spine  present.  YertebrsB  in  increased 
number.    Korthem  seas.    {^Xu7:Td<;j  sculptured;  xs^aXij^  head.) 

1293*  O.  cyilO§rlOSSUS(Linn.)  GilL^Craig-flounder, 

Grayish  brown;  membranes  of  the  fins  with  dark  spots;  pectoral  of 
the  colored  side  dark,  about  half  as  long  as  the  head.  Upper  jaw  with 
about  30  teeth;  eyes  large,  separated  by  a  narrow,  scaly  ridge;  opercle 
adnate  to  shoulder-girdle  for  a  short  distance  only.  ^  Pectorals  very 
short,  not  falcate,  that  of  right  side  about  half  length  of  head.  Head 
5  in  length;  depth  2|.  D.  105  (101  to  112);  A.  95  (87  to  99).  Lat.  l. 
125.  North  Atlantic,  on  both  sides;  abundant  in  deep  water  north- 
ward. 

{Pleuronectes  cynoglmsm  Linn.  Syst.  Nat.  i^  259, 1758:  Olyptocephalw  acadianus  GUI, 
Proc.  Acad.  Nat.  Sci.  Phila.  1873,  361:  Pleuronectes  cynoglossus  Gllntlier,  iv,  449:  PfcM- 
ronectes  eUmgatus  GUuther,  iv,  450:  Collett,  Norske  Nord-Havs.  Exp.  2()0.) 

1 994*  O.  zachirus  Lockington. 

Uniform  brownish,  fins  darker ;  blind  side  everywhere  dusted  with 
dark  points.  Body  elongate;  snout  very  blunt;  interorbital  space  a 
very  narrow,  scaly  ridge;  mouth  somewhat  twisted  toward  the  blind 
side;  teeth  on  both  sides  of  jaws,  broad  and  compressed,  in  a  single 
row,  forming  a  blunt,  continuous  edge;  about  34  in  the  lower  jaw. 
Eyes  very  large,  3f  in  head.  Opercle  nearly  free  from  shoulder-girdle. 
Pectoral  of  the  colored  side  falcate,  longer  than  the  head,  more  than 
twice  as  long  as  the  pectoral  of  the  blind  side.  Body  not  slimy.  Head 
4f;  depths.  D.  94  to  106;  A.  79  to 89;  Lat.  1.138.  L.  15  inches.  Coast 
of  California;  in  deep  water. 

(Lockington,  Proc.  U.  S.  Nat.  Mus.  1879,  88.) 

460.— CYNICOOLOSSUS  Bonaparte. 
(Microstomus  Gottsche,  preoccupied  by  Microstoma:  Brachyprosopon  Bleeker.) 

(Bonapaite,  Fauna  Italica,  1837,  fasc.  xix:  type  Pleuronectes  microstomus  Don.) 

This  genus  agrees  with  Olyptocephalus  in  the  elongate  body,  long 
fins,  and  numerous  vertebrse,  differing  in  the  absence  of  the  cavernous 
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structure  of  the  head.    Anal  spine  obsolete,    {xoutxo^,  dog  like  5  ylmffaa^ 
tongue.) 

I395.  O.  pacificus  Lockiugton. 

Olive  brown,  with  darker  blotches;  fins  blackish;  blind  side  more  or 
less  dusky.  Body  elongate,  elliptical;  snout  not  blupt;  interorbital 
space  a  narrow,  scaly  ridge;  eyes  large,  3  in  head;  mouth  very  small; 
teeth  large  and  very  broad,  forming  a  continuous  cutting  edge  on  blind 
side  only  of  each  jaw;  about  10  teeth  in  lower  jaw.  Opercle  above  its 
angle  wholly  adnate  to  shoulder-girdle.  Dorsal  and  anal  fins  low. 
Pectoral  fins  moderate,  that  of  the  colored  side  a  little  the  longer, 
about  two-thirds  length  of  head.;  ventrals  very  small.  Body  exces- 
sively slimy  in  life.  Head  4J;  depth  3^.  D.  102;  A.  85;  Lat.  1. 140. 
L.  12  inches.    Alaska  to  Monterey;  abundant  in  deep  water. 

{Glyptocephalus pacjficus  Lockington,  Scien tific Press  Suppl.  i,  21,  April,  1879:  Gli/pio- 
cephalua  jpacificus  Lockington,  Proc.  U.  8.  Nat.  Mus.  1879.) 

46  !  •— E TROPIJS  Jordan  <&  Gilbert. 

(Jordan  &.  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,  3ft4:,type  Etropus  crossotus  J,  &  G.) 

Eyes  and  color  on  the  left  side.  Body  regularly  oval,  deep  and 
compressed.  Head  small ;  mouth  very  small,  the  teeth  close-set,  slen- 
der and  pointed,  somewhat  incurved,  mostly  on  the  blind  side;  no  teeth 
on  vomer.  Eyes  small,  separated  .by  a  narrow,  scaleless  ridge;  margin 
of  preopercle  free.  Ventrals  free  from  anal,  that  of  colored  side  in- 
serted oil  ridge  of  abdomen,  its  base  rather  long.  Dorsal  fin  beginning 
above  eye;  caudal  double  trancate;  anal  without  spine.  Scales  thin, 
deciduous,  ctenoid  on  left  side,  cycloid  on  blind  side.  Lateral  line 
simple,  nearly  straight.  Size  small.  This  genus  is  apparently  allied 
to  Citharichthys^  although  the  mouth  is  very  small,  (erpovj  abdomen; 
roD<;,  foot;  in  allusion  to  the  insertion  of  the  ventrals.) 

1206.  E.  crossotas  J.  &  G. 

Light  brown,  with  some  darker  blotches ;  fins  mottled  and  spotted. 
Teeth  in  lower  jaw  on  both  sides,  in  upper  on  blind  side  only.  Eyes 
large,  separated  by  a  narrow  scaleless  ridge,  which  extends  above  the 
opercle;  edge  of  preopercle  and  especially  of  opercle  on  blind  side 
fringed  with  white  cilia.  Caudal  one-fourth  longer  than  head;  pectoral 
of  left  side  three-fifths  head;  ventral  of  blind  side  longest,  inserted  in 
advance  of  the  other.  Head  4^ ;  depth  2.  D.  80 ;  A.  61 ;  V.  0 ;  Lat.  1.  GS. 
L.  5  inches.  Coast  of  Louisiana  and  Texas  to  Mazatlan  and  Panama; 
locally  abundant. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,  364;  1882,  — .) 
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469.— TUFRIS  Goode. 
(Goode,  Proc.  U.  S.  Nat.  Mus.  1880,  344 :  typ6  Tkyria  pelluddus  Goode.) 

Body  elongate,  soft,  and  translucent.  Head  very  short;  mouth  small, 
toothless.  Eyes  sinistral,  close  together,  the  lower  slightly  advanced. 
Pectorals  of  blind  side  smallest ;  ventrals  crowded  together  on  median 
keel  of  body,  their  bases  prolonged  on  this  keel.  Bays  simple }  dorsal 
beginning  on  the  snout;  caudal  subsessile,  almost  confluent  with  dorsal 
and  anal.  Scales  very  thin,  easily  detached,  probably  cycloid.  Lateral 
line  well  marked,  straight.  One  species  known,  from  deep  water. 
(Ot>pi(;j  window,  from  the  translucent  body.) 

1907.  T.  pellucidus  Google. 

Colorless,  translucent;  three  conspicuous  dusky  longitudinal  lines  on 
left  side,  the  middle  one  faintest.  Two  streaks  on  right  side;  eyes 
black.  Body  thin,  pellucid,  divided  into  three  longitudinal  tracts  by 
depressions  at  the  bases  of  the  rows  of  interspinous  processes.  Scales 
small,  thin,  caducous.  Head  very  small;  eyes  small,  protruding,  their 
diameter  equal  to  the  interorbital  space  and  half  the  length  of  the 
snout;  mouth  small,  formed  as  in  the  soles,  the  upper  jaw  somewhat 
hook-shaped.  Dorsal  fin  beginning  in  advance  of  the  eye,  of  long, 
flexible,  simple,  rays,  the  tips  of  which  are  much  exserted.  Pectorals 
inserted  far  below  lateral  line,  that  on  blind  side  as  long  as  orbit,  the 
other  as  long  as  snout;  ventrals  reaching  past  front  of  anal.  Head  5; 
depth  3.  D.  100;  A.  80;  P.  12  (left),  4  (right).  L.  6  inches.  {Qoode.) 
Gulf  Stream,  off  the  coast  of  Ehoda  Island.  Perhaps  a  larva  of  some 
species  of  which  the  mature  form  is  as  yet  unknown. 

(Goode,  Proc.  U.  8.  Nat.  Mus.  1880,  :J44.) 

463.~]«I01VOLi:i«C:  Goode. 
(Goode,  Proc.  U.  S.  Nat.  Mus.  1880,  338:  type  Monolene aesailicauda  Goode.) 

Body  thill,  elongate;  eyes  on  the  left  side,  very  close  together,  near 
the  profile;  mouth  moderate,  the  length  of  the  maxillary  less  than  one- 
third  that  of  the  head;  teeth  minute,  in  a  single  series,  nearly  equal  on 
both  sides;  no  teeth  on  vomer  or  palatines.  Scales  rather  large,  ctenoid 
on  colored  side,  cycloid  on  blind  side.  Lateral  line  well-marked,  that 
of  colored  side  strongly  and  angularly  curved  anteriorly;  that  of  blind 
side  nearly  straight.  Pectoral  of  blind  side  wholly  absent;  dorsal 
beginning  on  the  snout,  its  rays  all  simple.  Caudal  fin  sessile,  almost 
confluent  with  dorsal  and  anal.  Ventral  fins  normal.  Gill-rakers  few, 
feeble.    Vertebrae  43.    Deep-sea  fishes.    (akJvo^,  single;  cwA^yij,  arm.) 
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1998.  in.  sessilicaada  Goode. 

Ashy  browu,  with  darker  brown  spots;  blind  side  white;  pectoral 
blackish,  with  traces  of  darker  transverse  bands.  Body  thin,  its  thick- 
ness not  greater  than  the  diameter  of  the  eye ;  depth  7^  times  the  diame- 
ter of  the  eye;  head  everywhere  closely  thatched  with  scales  even  to 
the  edges  of  the  lips.  Vertical  fins  mostly  scaly.  Lateral  line  on  left 
side  arched,  its  direction  i)ecnliar,  the  curve  having  two  angles;  lateral 
line  on  blind  side  nearly  straight.  Dorsal  beginning  on  the  snout^ 
highest  posteriorly,  its  longest  rays  half  the  head ;  anal  beginning  close 
to  the  vent.  Caudal  rounded.  Pectoral  three-fourths  length  of  hea^l. 
Ventrals  on  the  median  line,  equal.  Head  5;  depth  2|.  D.  99  to  103; 
A.  79  to  84;  scales  23-92-25,  20  in  the  anterior  curve.  L.  6  inches. 
Gulf  Stream,  oflT  Newport,  Bhode  Island.    (Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  33d.) 

464.-ACHIRUS  Lac^pMe.' 
Soles. 

(Lac^pMe,  Hist.  Nat.  dee  Poi9s.  iv,  659,  1802:  type  Plearoneotea  aehirus  'L,=zd€kiru8 
fasdatus  Lac.  =Pleuronecte$  lineaiM  L.) 

Eyes  and  color  on  the  right  side.  Body  oblong,  bluntly  rounded 
anteriorly.  Head  small ;  ey^s  small,  close  together,  the  upper  eye  in 
advance  of  the  lower;  mouth  small,  somewhat  turned  toward  the  colored 
side;  nasal  flaps  present,  the  nostril  of  the  blind  side  fringed ;  lip  of  the 
colored  side  fringed;  teeth  very  small,  on  blind  side  only ;  gill-openings 
narrow;  the  branchiostegal  region  scaled.  Head  closely  scaled  every- 
where, the  scales  on  the  colored  side  similar  to  those  on  the  body,  those 
of  the  nape  and  chin  much  enlarged;  scales  on  the  blind  side  anteriorly, 
have  their  i)ectination8  more  or  less  produced,  forming  cirri ;  scales  of 
both  sides  extremely  rough,  extending  on  the  fins.  Lateral  line  straight, 
simple;  edge  of  preopercle  covered  by  the  scales.  Dorsal  beginning 
on  the  snout,  low  in  front  and  thickly  scaled,  its  rays  divided;  anal  fin 
similar,  without  spine;  caudal  fin  free,  convex;  caudal  peduncle  very 
short  and  deep;  pectoral  fin  of  left  side  wanting,  that  of  right  side 
small  or  obsolete;  ventral  rays  3  or  4,  the  ventral  fin  of  the  colored  side 
long,  connected  with  the  anal  by  a  membrane,  (^x^tpj  without  handd; 
♦.  6.,  without  pectoral  fins.) 
a.  Pectoral  fins  both  obsolete.    (Achirtu,) 

1299.  A.  lineatus  (L.)  Cuv. 

Olive  brown,  usually  with  about  6  narrow  vertical  black  cross-lines 
usually  not  broader  than  pupil  and  with  numerous  black  spots  and 
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clouds;  fins  with  dark  spots,  some  of  which  form  bars  parallel  with  the 

rays  5  left  side  white,  usually  more  or  less  mottled,  sometimes  barred. 

Form  oval,  the  outlines  regular.    Eyes  small,  separated  by  a  flattish 

space  wider  than  eye.    A  concealed  spine  in  front  of  upper  eye.    Scales 

on  nape  and  chin  3  or  4  times  size  of  others.    Fins  moderate,  scaly  on 

both  sides;  caudal  about  as  long  as  head.     Head  3^;  depth  1§.    D. 

65;  A.  41;  V.  4;  Lat.  I.  75.    L.  6  inches.    Atlantic  coast,  common  from 

Cape  Cod  southward;  ascending  rivers. 

(Pleurouectts  achirus  L.  Syst.  Nat.  ed.  10, 1,  268:  Pleuronecies  lineatua  L.  Syst.  Nat. 
ed.  12,  i,  458:  Achirus  mollis  Storer,  Fish.  Mass.  400:  Solea  achirus  GUnther,  iv,  476.) 

Snbsp.  browni  (Gthr.)  J.  <&  G. 

'    Cross-bands  broader,  as  broad  as  eye;  left  side  immaculate.    Gulf  of 

Mexico  and  southward. 

{Solca  hrowni  Giinther,  iv,  477.) 

465.— APHOBISTIA  Kaap. 

(Kaup,  Wiegmann's  Arcliiv.  1858,  106:  type  Archirus  omatits  Lac^p^de.) 

Eyes  and  color  on  the  left  side.  Body  elongate,  lanceolate  in  out- 
line, rounded  forward,  tapering  to  a  point  behind,  strongly  compressed. 
Mouth  small,  unsymmetrical,  twisted  toward  the  colored  side;  teeth 
small;  eyes  very  small,  close  together;  snout  short,  not  produced, 
with  a  hook;  lips  conspicuous,  not  evidently  fringed;  one  nostril  pres- 
ent, with  a  slight  barbel,  just  before  lower  eye.  Scales  ctenoid,  of  mod- 
erate size,  covering  the  whole  body  nearly  uniformly;  edge  of  preop- 
ercle  covered  by  the  scales;  no  lateral  line  on  either  side.  Dorsal  fin 
low,  beginning  just  behind  the  snout,  confluent  with  the  anal  around 
the  tail;  pectoral  fins  obsolete;  ventral  fin  of  colored  side  only  pres- 
ent, not  continuous  with  the  anal.  Gill-openings  very  narrow.  Warm 
seas.    (d(poptaj  a  dearth;  Uro^y  a  limb.) 

1300.  A.  atrieauda  Jor.  &  Gilb. 

Olivaceous,  with  very  distinct  dark  streaks  along  the  rows  of  scales, 
and  with  numerous  vertical  half- bars;  those  above  latei^  line  alter- 
nating with  those  below,  anteriorly,  nearly  meeting  them  behind;  ver- 
tical fins  black  posteriorly.  Body  oblong-lanceolate,  comparatively 
slender,  not  very  blunt  anteriorly.  Mouth  reaching  to  opposite  the 
eye;  lips  large;  teeth  small,  present  on  both  sides.  Scales  small,  much 
smaller  on  the  head;  those  on  blind  side  similar.  Dorsal  beginning  on 
the  head;  ventral  well  separated  from  anal.  Head  6^;  depth  3J.  D. 
100;  A.  80;  Lat  1. 105.    L.  6  inches.    San  Diego,  Cal. 

(Jordan  &,  Gilbert^  Proo.  U.  S.  Nat.  Mas.  1880,  23.) 
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1301.  A.  plaslasa  (L.)  J.  &  0. 

Dark  brown,  with  six  or  seven  obscure  darker  cross-bauds,  and 
numerous  dark  specks  and  mottlings,  forming  indistinct  stripes;  fins 
all  speckled,  the  caudal  not  darker  than  the  other  fius.  Teeth  very 
small,  present  on  both  sides  of  the  jaw;  eyes  very  small,  close  together, 
the  upper  in  advance,  the  lower  just  above  angle  of  mouth.  Ventral 
fin  moderately  developed,  barely  reaching  anal,  to  which  it  is  connected 
by  a  low  membrane.  Head  5;  depth  3^.  D.  95;  A.  80;  Lat.  1.  93. 
South  Atlantic  and  Gulf  coast  to  the  West  Indies;  abundant  in  sandy 
bays. 

(Pleuronectes  plagiuaa  Linn.  Syst.  Nat. :  Flagusia  plagima  Gill,  Cat.  Fish.  E.  coast, 
794 :  Adkirus  oniatua  Lac.  iv,  659:  AphorisUa  ornaia  Gthr.  iv,  490.) 

Ordee  V.-PEDICULATI. 

{The  Pediculate  Fishes.) 

Carpal  bones  notably  elongate,  forming  a  sort  of  arm,  which  sup- 
ports the  broad  pectorals.  Gill-openings  reduced  to  a  large  or  sinall 
foramen,  situated  jn  or  near  the  axils,  more  or  less  iwsterior  to  the 
pectorals.  No  scales.  Ventral  fins  jugular,  if  present;  first  vertebrae 
united  to  the  cranium  by  a  suture;  epiotics  united  behinil  supraocci- 
pital;  elongate  basal  pectoral  radii  reduced  in  number;  no  interclavi- 
cles;  posttemporal  broad,  flat,  simple;  superior  pharyngeals  two,  sim- 
ilar, spatulate,  with  anterior  stem  and  transverse  blade;  basis  of 
cranium  simple.  No  air-duct  to  the  swim-bladder.  Anterioi*  dorsal 
reduced  to  a  few  tentacle-like,  mostly  isolated,  spin.es.  This  group  is 
considered  as  a  modified  oft'shoot  from  Batrachoid  or  Blennioid  forms. 
(Latin  pedicMlatus,  provided  with  a  little  foot  or  peduncle,  in  allusion 
to  the  peculiar  pectoral  fins.) 

{Pediculati  Giinther,  iii,  178-205.) 

ANALYSIS  OF  FAMILIES  OP  PEDICULATI. 

a.  Gill-openings  in  or  behind  tLe  lower  axils  of  the  pectorals;  month  large,  terminal. 
b,  Psendobrauchite  present;  pseudobrachia  with  two  actiuost^;  head  broad,  de- 
pressed  LOPHIIDifi,   124. 

hh,  Pseudobranchiffi  none ;  pseudobrachia  with  three  actinosts. 
0.  Ventral  tins  developed ;  pectoral  members  genicuiated,  with  elongate  pseudo- 
brachia  ANTENNAR1IDJ2,    125  (a). 

CO,  Ventral    fins  obsolete;    pectoral    members   not    geniculate,   with  moderate 

pseudobrachia CERATiiDiE,  125  {b). 

aa.  Gill-openings  in  or  behind  the  upper  axils;  mouth  small,  usually  inferior. 

Maltueid^,  12G. 
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Family  CXXIV.— LOPHIID^. 

{The  Fishing  Frogs.) 

Head  wide,  depressed,  very  large.  Body  contracted,  conical,  taper- 
ing rapidly  backward  from  the  shoulders.  Mouth  exceedingly  large, 
terminal,  opening  into  an  enormous  stomach;  upper  jaw  protractile; 
maxillary  without  supplementary  bone;  lower  jaw  projecting;  both  jaws 
with  very  strong,  unequal,  cardiform  teeth,  some  of  the  teeth  canine- 
like, most  of  them  depressible;  vomer  and  palatines  usually  with  strong 
teeth.  Gill-openings  comparatively  large,  in  the  lower  axil  of  the  pecto- 
rals. PseudobranchisB  present.  Gill-rakers  none.  Skin  mostly  smooth, 
naked,  with  many  dermal  flaps  about  the  head.  Spinous  dorsal  of  three 
isolated,  tentacle-like  spines  on  the  head,  and  three  smaller  ones  behind, 
which  form  a  continuous  fin;  second  dorsal  moderate,  similar  to  the  anal; 
pectoral  members  scarcely  geniculated,  each  with  two  actinosts  and  with 
elongate  pseudobrachia;  ventrals  jugular,  I,  5,  widely  separated.  Py- 
loric coBca  present.  A  single  genus,  with  three  or  more  species,  living 
on  sea-bottoms;  remarkable  for  their  great  voracity. 

(Pedioulati  part,  genus  Lophiua  Gttother,  iU,  178-182.) 

466.  -liOPHIUS  Linntens. 
Fishing  Frogs. 

( Artedi ; 'Linneeus,  Syst.  Nat.  1758:  type  Lophiua piacatoriua  Jj.) 

Characters  of  the  genus  included  above.  {LophiuSj  the  ancient  name 
of  L.  piscatorivsy  Irom  AfJ^o?,  a  crest.) 

1302.  Lfpiscatorins.—J^hing-frog;  Monh-fieh;  Goose-fish;  Jll-mouth;  Bellows- 
fish;  Angler, 

Brownish,  mottled,  below  white;  mouth  behind  the  hyoid  bone  im- 
maculate; pectorals  and  caudal  black  at  tip;  peritoneum  black.  Body 
depressed,  tapering,  scarcely  longer  than  head.  Humeral  spine  with 
thre^  points,  of  which  the  posterior  is  the  longest.  Head  suixonnded 
with  a  fringe  of  barbels;  top  of  head,  in  young,  with  many  strong 
spines.  Anterior  dorsal  spine  elongate,  fleshy  at  tip.  D.  I-I-I,  III— 
10;  A.  9.  L.  3  feet.  North  Atlantic,  on  both  coasts;  generally  com- 
mon, from  North  Carolina  northward.  A  fish  of  singular  ugliness  of 
appearance. 

(Lian.  SyHt.  Nat.;  Giintherf  iii,  179:  Lophius  americanus  Cuv.  St  Val.  xii,  380.) 
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Family  CXXV  (a).— ANTENNARIID^. 

{TJie  Frog-fishes.) 
Head  and  body  more  or  less  compressed.  Mouth  vertical  or  very 
oblique;  lower  jaw  projecting;  jaws  with  cardiform  teeth;  premaxilla- 
ries  protractile.  Gill-openings  small,  pore-like,  in  or  behind  the  lower 
axils  of  the  i>ectorals.  No  pseudobranchise.  Skin  naked,  smooth,  or 
prickly.  Pectoral  members  forming  an  elbow-like  angle.  Pseudo- 
brachia  long,  with  three  actinosts.  Ventral  fins  present,  jugular,  near 
together.  Spinous  dorsal  of  one  to  three  separated,  tentacle-like  spines; 
soft  dorsal  long,  larger  than  anal.  Pyloric  coBca  none.  Genera  about  5 ; 
speci(»8  nearly  40.^  Inhabitants  of  tropical  seas,  "living  on  floating  sea- 
weed, and  enabled,  by  filling  the  capacious  stomach  with  air,  to  sustain 
themselves  on  the  surface  of  the  water'' ;  therefore,  widely  dispersed 
by  currents  in  the  sea. 

{Pediculati  pt.  GUnther,  iii,  182-200.) 

a.  Head  compressed;  a  rostral  spine  or  teDtacle,  foUowed  by  two  larger  spines;  pala- 
tine teeth  developed. 

h.  Dorsal  spines  disconnected Antennarius,  467. 

aa.  Head  cuboid;  a  single  rostral  spine  or  tentacle;  soft  dorsal  low.  ..Chaunax,  468. 

467.— ANTENNARIITS  Lac^pMe. 

{Chironectes  Cuv.) 
(Commerson;   Lacdp^de,  Hist.  Nat.  Poiss.  i,  4*21,  1793:   type  Antennarius  chironecfes 
Commerson.) 

Body  oblong,  compressed,  very  deep  through  the  occipital  region, 
tai)ering  behind;  breast  tumid.  Mouth  rather  large,  more  or  less 
oblique,  or  even  vertical ;  cardiform  teeth  on  jaws,  vomer,  and  pala- 
tines. Eye  small.  Skin  smooth,  granular  or  spinous,  with  numerous 
fleshy  slips.  First  dorsal  spine  developed  as  a  small  rostral  tentacle; 
second  and  third  dorsal  spines  strong,  covered  with  skin,  with  nu- 
merous fleshy  filaments;  soft  dorsal  high  and  long;  anal  short  and 
deep;  caudal  fin  rounded;  pectoral  fins  moderate,  with  a  more  or  less 
slender  wrist,  at  the  lower  posterior  angle  of  which  are  the  very  small 
gill-openings;  ventral  fins  well  developed.  Fantastic-looking  fishes; 
very  numerous  in  warm  seas.  (Latin  antenna^  a  feeler  or  tentacle.) 
a.  Ventral  fins  long ;  fekin  smooth  or  nearly  so ;  mouth  oblique.    {Pterophryn<nde8*  Gill. ) 

1303.  A.  histlio  (L.)  J.  <&  Q. ^Mouse-fish;  Toad-fish. 
Yellowish,  marbled  with  brown;  3  dark  bands  radiating  from  eye; 

*  Pterophryne  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1803, 90:  type  Chironectes  bougainpillei 
C.  &  v.;  preoccupied  as  Pieroph'ynusx  Pterophrynoides  GiU,  Proc.  XT.  S.  Nat.  Mus. 
l-fTB,  216.  (Tcrepov,  wing;  (ppvvr/,  toad;  eidoi,  resemblance.)  This  genus  is  per- 
haps worthy  of  retention. 
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vertical  fins  barred  with  brown;   belly  and  sides  with  small  white 

spots.    Skin  of  head  and  body,  as  well  as  dorsal  fins,  with  fleshy  tags, 

which  are  most  numerous  on  the  dorsal  spines  and  abdomen.    Wrist 

slender;  ventrals  large,  nearly  half  as  long  as  head.    Dorsal  and  anal 

with  the  posterior  rays  not  aduate  to  caudal  peduncle.     Head  2J; 

depth  1|.     D.  III-14;  A.  7;  V.  5.     Tropical  parts  of  the  Atlantic; 

abundant  on  our  Gulf  coast  and  occasional  northward. 

(LophtM  hUtrio  Linn.  Syst.  Nat.  ed.  10,  237:  Ckironectes  UBvigaius  On  v.  Mem.  Mns. 
iii,  123:  Antennarius  marmoratus  Giiuther,  iii,  1U5:  Fterophrjfne  hUtrio  Gill,  Pioc.  U.  S. 
Nat.  Mus.  i,  216,  1878.) 

aa,  YeDtral  fins  short;  skin  spinons;  month  vertical.    (Antennaritis, ) 

1304*  A*  annulatus  GilL 

Fawn-color,  lighter  below;  many  black  spots  ocellated  with  white 
both  on  the  body  and  fins;  body  with  several  pink  areas,  one  of  which 
forms  a  triangular  saddle  in  front  of  the  dorsal  and  another  a  broad 
ring  around  the  base  of  the  caudal  fin ;  angles  of  mouth  with  a  pink 
spot.  Mouth  large,  vertical.  First  dorsal  spine  slender  and  straight, 
terminating  in  three  simple  tentacles;  third  dorsal  spine  partly  im- 
bedded in  the  skin;  wrists  and  pectorals  widened;  ventrals  short 
Skin  covered  with  bifid  spines.    (OilL)    Garden  Key,  Florida. 

(Gin,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  92.; 

130((«  A.  pleurophthalmus  Gill. 

Brown,  marbled  with  lighter,  and  with  scattered*  black  dots;  each 
side  with  three  large  black  spots  ocellated  with  brownish;  one  on 
dorsal  near  its  base,  a  second  immediately  below  it  on  the  sides,  and  a 
third  in  the  middle  of  the  caudal  fin ;  mouth  behind  tongue  black,  with 
yellow  lines.  Skin  covered  with  minute  bifurcated  spines.  First  dor- 
sal spine  terminating  in  a  fringed  lobe;  second  spine  longer  than  the 
first,  its  membrane  extending  nearly  to  the  base  or  the  third  spine^ 
the  latter  nearly  free.    (GUI)    Key  West,  Florida. 

(GiU,  Proc.  Acad,  Nat.  Sci.  Phila.  1863,  92.) 

468.-CHAIJIVAX  Lowe. 

(Lowe,  Trans.  Zool.  Soc.  Lond.  iii,  339, 1846:  type  Chaunax pictus  Lowe.) 

Head  very  large,  depressed,  cuboid.  Mouth  large,  subvertical;  jaws 
and  palate  with  cardiforpi  teeth.  Skin  with  minute  spines.  Spinous 
dorsal  reduced  to  a  small  tentacle  above  the  snout;  soft  dorsal  mod- 
erate, low;  anal  short.  Muciferous  channels  conspicuous.  Atlantic 
{^aova^j  one  who  gapes.)    • 
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1 306«  €•  pictus  Lowe. 

Bright  orange  above;  sides  rosy;  fins  vermilion.  Eostral  tentacle 
shorty  pedicellate;  muciferous  channels,  appearing  as  chain-like  rows 
of  pits.  Head  1^;  depth  5J.  D.  I-ll;  A.  5;  P.  11;  V.  4;  C.  7.  Deep 
sea;  taken  at  Madeira  and  oft'  the  coast  of  Khode  Island. 

(Lowe,  Trans.  Zool.  Soc.  Lond.  iii,  339,  1346;  GUnther,  iii,  200;  Goode,  Proc.  U.  8. 
Nat.  Mas.  1880,  470.) 

Family  CXXV  (fe).— CERATIID^. 

Head  and  body  compressed.  Mouth  terminal,  more  or  less  obliqne. 
Gill-openings  small,  in  the  lower  part  of  the  axils.  No  pseadobranchiae. 
Spinous  dorsal  represented  by  one  or  more  tentacles.  Pectoral  mem- 
bers not  geniculated,  with  short  pseudobrachia  and  three  actinosts. 
No  ventral  fins.  Fishes  of  the  open  seas,  usually  inhabiting  consid- 
erable depths;  about  6  genera  and  7  or  8  species  known.  All  are 
uniform  blackish  in  color. 

(Pediculatij  genus.  Ccra/»a*,  GUnther,  iii,  205:  Ceratiidce  Gill,  Proc.  U.  S.  Nat.  Mus. 
1878,  216.) 

a.  Month  moderate. 
h.  Gill -arches  unarmed;  gills  2i  pairs, 
c.  Cleft  of  mouth  nearly  vertical;  skin  prickly. 

d.  Second  dorsal  spine  developed Ceratias,  469. 

dd.  Second  dorsal  spine  obsolete Manxalias,  470. 

cc.  Cleft  of  month  nearly  horizontal ;  skin  smooth ;  second  dorsal  spine  developed. 

Onibodes,  471. 

hb.  Gill-arches  armed  with  dentigerons  tubercles;  gills  in  |  2^  pairs;  skin  with 

scattered  tubercles;  second  dorsal  spine  obsolete Himantoi.ophus,  472. 

469.— CERATIAS  Kroyer. 

(Kroyer,  Naturhist.  Tidsskrifb.  2  rsekke,  i,  639, 1844:  type  Ceraiias  hoWfUi  Kroyer.) 

Head  and  body  much  compressed  and  elevated,  covered  with  prickly 
skin.  Mouth  wide,  its  cleft  nearly  vertical;  teeth  in  jaws  conic,  mov- 
able, of  moderate  size;  no  teeth  on  vomer  or  palatines.  Gills  2J;  gill- 
arches  unarmed.  Spinous  dorsal  reduced  to  two  spines,  one  on  the 
head,  the  other  on  the  back,  the  basal  element  of  the  second  spine 
exserted ;  soft  dorsal  and  anal  short ;  pectorals  very  short,  broad,  of 
about  20  rays.  Pyloric  cceca  2,  small.  Skeleton  soft,  fibrous.  Green- 
land.   (zr/>arja<?.  One  that  has  horns.) 

1307.  e.holbdili  Kroyer. 

Black.  Caudal  fin  very  long,  lanceolate,  longer  than  the  trunk  (ex- 
clusive of  head).    Cephalic  spine  reaching,,  when  depressed,  beyond 
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base  of  caudal ;  membrane  behind  dorsal  and  anal  extending  nearly  to 
base  of  caudal.    D.  I,  I,  4;  A.  4;  C.  8;  P.  19,    Greenland. 

(Kroyer,  Naturh.  Tidsskr.  1844,  039;  GUuther,  iii,  205.) 

4Y0.~-MAIVCAL.IAS  Gill. 

(Gill,  Proc.  U.  S.  Nat.  Mus.  i,  21J7,  1878:  type  Ceratias  uranoscopus  Murray. 

General  cbaracters  of  Ceratias^  but  with  the  spinous  dorsal  reduced  to 
a  rostral  spine,  and  two  fleshy  claviform  tubercles  behind  it.  Pectoral 
fins  narrow,  with  sibout  10  slender  rays.  (Latin  mancusj  defective,  "  with 
a  quasi  diminutive  termination  to  correspond  with  Ceratias.^) 

1308.  Mm  uranoscopus  (Murray)  Gill. 

Uniform  black.  Anterior  spine  of.  first  dorsal  produced  in  a  long 
filament,  ending  in  a  pear-shaped  bulb,  terminating  in  a  semi-trans- 
parent whitish  spot,  this  spine  originating  on  posterior  part  of  bead, 
and  reaching,  when  depressed,  nearly  to  the  tip  of  tail;  far  behind  this 
are  two  short,  fleshy  tubercles,  lying  in  a  depression  in  front  of  second 
dorsal.  Teeth  moderate,  depressible.  Skin  everywhere  with  minute, 
imbedded  conical  spines.  Eyes  very  small,  placed  high  on  the  middle 
of  the  head.  D.  1-3  or  4;  A.  4;  C.  8;  P.  10.  (Murray.)  Deep  seas; 
taken  at  Madeira  and  oflT  the  coast  of  Southern  New  England. 

(Ccraiias  uranmcopus  Murray,  in  Wyville  Thompson,  The  Atlantic,  ii,  67, 1878;  Gill, 
1.  c.  228;  Goode.  Proc.  U.  S.  Nat.  Mus.  1880,  469.) 

4ri.— ONIRODES  Liitken. 

(Oneirodes  Liitken,  Overs.  Kong.  Dansk.  Videnak.  Selsk.  Forhandl.  1871,  56:   type 
Oneirodes  eschrichiii  Liitken.) 

Head  and  body  compressed,  oval,  covered  with  smooth  skin.  Mouth 
moderate,  almost  horizontal;  vomer  with  teeth.  Gill  arches  unarmed; 
gills  in  2J  pairs.  Spinous  dorsal  represented  by  a  rostral  spine,  the 
basal  element  of  which  is  procumbent  and  subcutaneous,  and  a  second 
spine  about  midway  between  the  rostral  spine  and  the  soft  dorsal.  . 
Greenland.  {6>sif}(6drjqy  dream-like,  in  allusion  to  the  small,  almost 
covered,  eyes.) 

1309*  O.  esehrichti  Liitken. 

Black;    terminal  half  of  the  bulb  of  the  cephalic  spine  whitish. 

Cephalic  spine  with  a  bulbous  termination,  surmounted  by  slender 

filaments,  in  several  transverse  rows.    Caudal  fin  shorter  than  trunk, 

without  head.    D.  II-4.    Deep  sea,  off  Greenland.    (OilL) 

(LUtken,  Dansk.  Vidensk.  Sclek.  Forh.  1871,  57;  Gill,  Proc.  U.  S.  Nat.  Mus.  1878, 
218.) 
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4Y9.— HIMAIVTOLOPHUS  Bernhardt. 

{Corynolophiu  Gill.) 

(Bernhardt,  Dansk.  Vidensk.  Selsk.  Nat.  1837,  74 :  type  Himantolophus  grcBnlandiow 
Beinhardt.) 

Body  and  head  oval,  compressed.  Skin  more  or  less  prickly.  Mouth 
moderate,  the  cleft  oblique,  the  joint  of  the  mandible  below  the  eyes. 
Gills  in  i2J  pairs;  gill-arches  armed  with  dentigerous  tubercles.  Spin- 
ous dorsal  represented  only  by  a  single  long  rostral  spine,  the  basal 
element  of  which  is  procumbent  and  subcutaneous.  Greenland.  (Ifid^^ 
a  thong;  Ao^o^,  tuft.) 

1310.  H*  iToenlandiciiA  Beiuh. 

Body  oblong-oval.    Cephalic  ray  provided  with  aboat  11  tentacles. 
Depth  2 J.    D.  1-9;  P.  12.    Greenland.    {Oill.) 
(Beinhardt,  1.  c.  74;  GUI,  Proc.  U.  8.  Nat.  Mu8.  1878,  818.) 

1311.  H.  reinhardti  Ltttken. 

Body  short-oval.  Cephalic  ray  §  length  of  head,  with  about  8  ten- 
tacles. Skin  sparsely  covered  with  thorn-like  prickles.  Depth  IJ. 
D.  1-5;  P.  17.    Greenland.    {Gill.) 

(LUtken,  Kong.  Dansk.  Vidensk.  Selsk.  1878,  321:  Carynolophus  reinhardti  Gill,  1.  c. 
219.) 

Family  CXXVI.— MALTHID^. 

{The  Bat-fishes.) 

Head  very  broad  and  depressed,  the  snout  more  or  less  elevated,  the 
trunk  short  and  slender.  Mouth  not  large,  subterminal  or  inferior,  the 
lower  jaw  included;  teeth  villiform  or  cardiform.  Gill-openings  very 
small,  above  and  behind  the  axils  of  the  pectoral  fins.  Body  and  head 
covered  with  bony  tubercles  or  spines.  Spinous  dorsal  reduced  to  a 
small  rostral  tentacle,  which  is  retractile  into  a  cavity  under  a  promi- 
nent process  on  the  forehead;  in  one  genus  the  rostral  tentacle  is  ob- 
solete; soft  dorsal  and  anal  fins  small  and  short;  ventrals  well  devel- 
oped; pectoral  fin  well  developed,  its  base  strongly  angled,  with  long 
pseudobracliia  and  3  actinosts.  Branchiostegals  5;  no  pseudobranchiaB. 
Genera  3;  species  about  10;  chiefly  American. 

(Pediculati  pare;  genera  Malthe  and  Halieut(m  Giintlier;  lii,  200-205.) 

a,  Snont  produced;  teeth  on  jaws,  vomer,  and  palatines;  month  small. 

b.  Kostral  tentacle  present Malthe,  473. 

aa.  Snout  obtuse;  disk  orbicular. 

c.  Mouth  small;  rostral  tentacle  obsolete ;  teeth  on  vomer  and  palatines. 

Halieutichthys,  474. 
cc.  Mouth  wide;  rostral  tentacle  present;  no  teeth  on  vomer  or  palatines. 

HALIEUTiEA,   475. 

Bull.  Nat.  Mus.  No.  16 54  ^       _  PrioaTr> 
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4Y3.— MAJLTHE  (Juvier. 
Sea  Batk. 

(Cuvier,  Rfegne  Animal,  ii,  1817:  type  LophiiU  vesperiUio  L.) 

Body  stoutish;  head  very  broad  and  depressed,  triangular  in  form, 
the  forehead  elevated  and  produced.  Mouth  rather  small,  sub-inferior; 
villiform  teeth  in  bands,  on  jaws,  vomer,  and  palatines.  Skin  with  con- 
ical, bony  protuberances.  Dorsal  and  anal  fins  very  small;  rostral  ten- 
tacle present,  retractile  into  a  cavity  under  a  bony  prominence  on  the 
forehead;  ventrals  present,  I,  5,  well  separated.  No  air-bladder;  no 
pyloric  coeca.  Coasts  of  America.  (fxaXOT^y  a  name  of  some  soft-bodied 
fish.) 

1313*  M*  vespertilio  (Linn.)  Cuy,— Bat-fish. 

Pale  grayish  brown  above,  reddish  below.  Distance  between  the 
anterior  angles  of  orbits  much  less  than  that  between  the  posterior 
angles;  forehead  produced  in  a  sub-conical  process,  which  is  variable 
in  length  but  longer  than  in  the  other  species,  about  -^  of  total  length; 
rostral  groove  longer  than  broad.  D.  4;  A.  4.  L.  6  inches.  Atlantic 
coasts  of  America,  chiefly  southward. 

{Lophiwi  veapertilio  Linn.  Syst.  Nat.;  Gttntlier,  iii,  200.) 

8ab8p.  nasuta  (Cav.  &,  VaL)  J.  &  G. 

Dusky  above,  with  round,  black  spots,  edged  with  whitish.    Eostral 

process  short,  about  one-thirteenth  of  the  length  of  the  body;  cavity  of 

rostral  tentacle  higher  than  broad;  vent  behind  middle  of  body;  width 

across  arms  about  half  length  of  body.    Head  2.    D.  4;  X.  4.    South 

Atlantic  coast  of  the  United  States. 

{Malthcea  nasuta  and  notata  Cuv.  &,  VaL  xii,  452,  453 :  Malthe  notata  Liitken  NatuTh. 
Foren.  Yidensk.  Meddels.  1865,  4.) 

1313.  in.  eablfrons  Rich. 

Eostral  cavity  somewhat  broader  than  high ;  distance  between  ante- 
rior angles  of  orbits  about  equal  to  that  between  the  posterior  angles; 
snout  not  produced  beyond  the  rostral  cavity,  but  with  a  cylindrical 
button-like  tubercle  slightly  contracted  at  base,  pointing  obliquely  up- 
wards and  forwards;  caudal  peduncle  very  thick  and  heavy.  Head  2; 
width  across  arms  2.  D.  4;  A.  4.  Coast  of  Florida;  the  original  type 
said  to  have  come  from  Labrador.  Beaches  a  length  of  more  than  a 
foot. 

(Richards,  Faun.  Bor.-Amer.  Fish.  p.  103;  Giinther;  ill,  203.) 
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4Y4«  HAI^IEUTlCHTHirS  Poey. 
(Poey,  Proo.  Acad.  Nat.  Sci.  Phila.  1863,  89:  type  Malieutiohihys  retUmlatus  Poey.) 

Disk  suborbicular,  about  as  long  as  the  rest  of  the  body  (including 
caudal  fin)^  forehead  with  a  transverse  bony  ridge,  the  cavity  beneath 
it  being  without  a  tentaele;  mouth  rather  small,  inferior,  the  lower  jaw 
nearly  semicircular;  teeth  fine,  on  jaws  and  palate.  Dorsal  and  anal 
fins  with  four  rays  each.    {dXteurij^j  fisher;  izOo^:^  fish.) 

1314.  H«  aealeatus  (Mitch.)  Goode. 

Color  gray,  reticulated  with  blackish;  caudal  with  three  blackish 

bands.    Disk  longer  than  wide  and  somewhat  narrowed  anteriorly; 

ridges  armed  with  simple  spiues;  five  bicuspid  spines  on  each  lateral 

margin  of  the  disk,  and  between  them  smaller,  simple  ones;  five  spines 

forming  a  pentagon  before  interorbital  area;  one  over  each  orbit,  and 

4  on  a  ridge  behind  each  orbit.    D.  4;  A.  4.    {QUI.)    Cuba  to  Southern 

Florida. 

(LophiiM  aeuleatus  Mitch.  Amer.  Monthly  Mag.  ii,  325, 1818:  HalieuHohthys  retioulatus 
Poey  MSS.,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  91;  Goode,  Proc.  U.  S.  Nat.  Mas. 
U,  109,  1879.) 

475.  HAUEUTiE A  Cavier  <&  Valenciennes. 

(Cuvier  &  Valenciennes,  Hist.  Nat.  Poias.  xii,  455, 1837:  type  Lophius  stellatua  Wahl.) 
Head  very  large,  broad,  depressed,  its  outline  nearly  circular;  cleft 
of  the  mouth  wide,  horizontal;  jaws  with  small  cardiform  teeth;  no 
teeth  on  vomer  or  palatines.  Skin  everywhere  covered  with  small,  stel- 
late spines.  Forehead  with  a  transverse  bony  ridge,  beneath  which  is 
a  tentacle,  retractile  into  a  cavity,  the  only  rudiment  of  the  spinous 
dorsal  fin;  soft  dorsal  and  anal  very  short,  far  back.  Gills  2 J,  the 
anterior  gill-arch  without  laminae.  Branchiostegals  5;  vertebrae  17. 
Warm  seas.    {dXteurij^j  one  who  fishes.) 

1315.  H.  sentieosa  Goode. 

Beddish  gray,  whitish  below.  Disk  orbicular,  nearly  as  broad  as 
long,  its  outlines  prolonged  on  each  side  in  a  strong  spine,  armed  at  tip 
with  a  group  of  spinelets;  skin  above  with  numerous  stout,  conical  stel- 
lated spines,  largest  posteriorly ;  a  marginal  series  of  close-set  spines, 
besides  5  to  7  on  each  carpal  peduncle;  outside  of  the  marginal  spines 
is  a  row  of  5  depressed,  knife-like  spines,  each  with  a  crown  of  three 
spinelets;  these  two  rows  of  marginal  spines  coalescing  on  the  front 
edge  of  disk  forming  a  bristling  row,  pointing  in  different  direc- 
tions; small  stellate  prickles  in  the  interspaces  of  the  larger  spines 
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and  on  the  ventral  Bnrface.  Snont  somewhat  projecting,  with  three 
mnltifid  spines;  a  ridge  armed  with  spines  across  front  of  eyes  over 
top  of  snout;  four  of  these  spines  larger  than  others;  rostral  tentacle 
club-shaped,  trilobate  at  tip;  width  of  mouth  equal  to  distance  between 
centers  of  eyes.  Head  2 J;  width  of  disk  2.  D.  1-6;  A.  4;  C.  8;  P. 
14;  V.  5.  Deep  water  off  southern  New  England.  {Ooode.) 
(Goode,  Proc.  U.  8.  Nat.  Mus.  1880, 467.) 

Okder  W.-PLECTOGNATHI. 

( Tlie  Plectognaths. ) 

Scapula  suspended  to  the  cranium  by  a  posttemporal ;  premaxillaries 
usually  coossified  with  the  maxillaries  behind,  and  the  dentary  bones 
with  the  articular;  pharyngeal  bones  distinct;  posttemporal  coossified 
with  the  epiotic  and  undivided ;  interopercnlum  a  slender  rod ;  superior 
pharyngeals  laminar,  usually  vertical  and  transverse;  skin  with  rough 
scales  or  covered  with  shields  or  spines,  sometimes  naked;  skeleton 
incompletely  ossified,  the  vertebrse  in  small  number;  ventral  fins  re- 
duced to  a  single  spine  or  wanting;  air-bladder  without  pneumatic  duct. 
This  group  is  a  modified  offshoot  from  Aoanthopterij  its  nearest  rela- 
tives being  the  ChcetodontidcB  and  the  Acanthurid<e.  {irXexTo^j  braided  or 
plaited;  yvd(h<;^ya,w.) 

(Plectognathi  Glinther,  viii,  207-320.) 

ANALYSIS  OF  FAMILIES  OF  PLECTOQXATHI. 

a.  Jaws  with  distinct  teeth. 
b.  Ventral  fins  obscilete. 
c.  Teeth  narrow;  body  with  an  immovable  carapace  of  hexagonal  plates;  no 

spinous  dorsal OsTRACiiD-fi,  127. 

CO,  Teeth  iucisor-like;  body  with  scales  or  movable  plates;  spinous  dorsal  present. 

Balistidjc,  128. 
aa.  Jaws  each  modified  into  a  sort  of  beak,  without  distinct  teeth ;  no  spinous  dorsal. 

d.  Body  little  compressed ;  vertical  fins  distinct TKTBODONnDiE,  129, 

dd.  Body  much  compressed ;  vertical  fins  more  or  less  confluent  around  the  tail. 

ORTHAGORISCIDiE,   130. 

Family  CXXVIL— OSTRACIID^. 

(The  Trunk-fishes.) 

Body  short,  cuboid,  triqaetroas  or  pentagonal,  covered  by  a  carapace 
formed  of  firmly  united  six-sided  plates,  the  jaws,  ba^es  of  the  fins,  and 
caudal  peduncle  free  and  covered  by  smooth  skin.  Mouth  small;  each 
jaw  with  a  single  series  of  long,  narrow  teeth.    Gill-opening  a  nearly 
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vertical  slit,  below  and  behind  the  eye.  Dorsal  fin  single,  short,  with- 
out spine;  anal  short,  similar  to  dorsal;  caudal  rounded;  no  ventral 
fins;  vertebrae  14,  the  anterior  elongate,  the  last  five  extremely  short; 
no  ribs.  Genera  two;  species  about  20;  chiefly  of  the  ti'opical  seas. 
"  The  locomotion  of  the  trunk-fishes  is  very  peculiar.  The  propell- 
ing force  is  exerted  by  the  dorsal  and  anal  fins,  which  have  a  half 
rotary,  sculling  motion,  resembling  that  of  a  screw-propeller;  the  cau- 
dal fin  acts  as  a  rudder,  save  when  it  is  needed  for  unusually  rapid 
swimming,  when  it  is  used  as  in  other  fishes;  the  chief  function  of  the 
bi-oad  pectorals  seems  to  be  that  of  forming  a  current  of  water  through 
the  gills,  thus  aiding  respii^ation,  which  would  otherwise  be  difficult  on 
account  of  the  narrowness  and  inflexibility  of  the  branchial  apertures. 
When  taken  from  the  water,  one  of  these  fishes  will  live  for  two  or 
three  hours,  all  the  time  solemnly  fanning  its  gills,  and  when  restored 
to  its  native  element  seems  none  the  worse  for  its  experience,  except 
that,  on  account  of  the  air  absorbed,  it  cannot  at  once  sink  to  the  bot- 
tom'^ {Ooode). 

{Sclerodermic  group  Ostraciantinay  Gttnther,  viii,  255-268.) 

a.  Carapace  forming  a  continnons  bridge  behind  anal  fin ;  ventral  surface  not  cari- 
nated Ostbacium,  475. 

4Y6«— OSTRACIUM  Linnseos. 

(Osfraciarif  Artedi;  Linnaeus  Syst.  Nat.  x,  3:^0,  1758:  type  Ostracion  euhicua  Linuceus.) 
Trunk-fishes  with  trigonal,  tetragonal,  or  i)entagonal  carapace,  the 
ventral  surface  never  carinated;  carapace  closed  behind  the  anal  fin. 
Temperate  and  tropical  seas;  the  trigonal  species  confined  to  the  west- 
em  Atlantic,  {darpdxiov^  diminutive  of  oarpaxov^  any  hard  object,  like  the 
shell  of  a  moUusk.) 

a.  Body  tbree-angled.    (Z^fopAr^a  Swainson.) 
h.  No  sapraocular  spine. 

1816.  O.  triironuin  lAmi^—Trunh-fieh, 

Uniform  brown,  with  numerous  irregularly  grouped  whitish  spots, 
most  abundant  on  caudal  peduncle;  young  specimens  with  a  black 
blotch  on  sides  behind  gill-openings.  Body  three-angled;  no  spine 
before  eyes.  Each  ventral  ridge  with  a  large,  flat  spine ;  dorsal  ridge 
high  and  sharply  compressed,  descending  rather  rapidly  forward  and 
ending  opposite  posterior  margin  of  orbit ;  carapace  open  behind  the 
dorsal  fin.  Head  4  in  length;  height  of  sides  2.  D.  10;  A.  10.  West 
Indies;  occasional  on  our  coast  southward. 

(LinnsBUs,  Syst.  Nat.  x,  330,  1758;  Gttnther,  viii,  256;  Goode,  Proc.  U.  S.  Nat.  Mns. 
187flf,  276:  Lactojphrya  triganua  Poey,  Mem.  Hist.  Nat.  Cuba,  ii,  362,  1861 J^ 
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hh.  Supraocular  spines  present;  strong,  directed  forward,    (Aoanihostracium  Bleeker.) 

131Y.  0«  quadrieoroe  h.—Cow-fish;  Cuckold, 

Color  brown,  yellow,  blue,  or  green,  with  irregular  blue  blotches;  the 
centers  of  the  scutes  often  lighter  than  the  margins.  Carapace  trigonal ; 
adults  with  a  broad  low  ridge  on  each  side  of  the  back,  the  dorsal  ridge 
more  elevated  than  in  the  young,  which  are  somewhat  tetragonal.  Ven- 
tral surface  nearly  flat;  angles  of  body  carinate;  a  stout  spine  directed 
forwards  over  each  eye;  abdominal  spines  flat,  directed  backward;  me- 
dian dorsal  spine  seldom  present,  never  persistent;  bridges  behind  dor- 
sal and  anal  each  ending  in  a  flat  spine;  under  side  of  caudal  peduncle 
with  a  free  plate;  carapace  closed  behind  dorsal  fin.  Head  4|;  depth 
2^.  D.  10;  A.  10.  Tropical  parts  of  the  Atlantic;  common  on  our  coast 
southward. 

(Linnfflus,  Syst.  Nat.  x,  331, 1758;  Gtinther  viil,  257;  Goode,  Proo.  U.  S.  Nat.  Mus. 
Ib79,  278.) 

Family  CXXVIIL— BALISTIDiE. 

{TJie  Trigger-fishes.) 

Body  oblong,  or  ovate,  more  or  less  compressed,  covered  with  rough 
scales  or  scutes  of  varying  structure,  the  scutes  not  forming  a  carapace. 
Mouth  small,  terminal,  low ;  jaws  short,  each  with  one  or  more  series  of 
separate  incisor-like  teeth ;  eye  near  the  occiput ;  preorbital  very  deep. 
Gill-openings  small,  slit-like,  above  or  in  front  of  the  pectoral  fins. 
Dorsal  fins  two,  the  anterior  of  one  to  three  spines,  the  first  spine  high- 
est; second  dorsal  remote  from  the  first,  of  many  soft  rays ;  caudal  fin 
rounded  or  forked;  ventral  fins  wanting,  their  place  sometimes  occu- 
pied by  a  single  spine  at  the  end  of  the  very  long,  usually  movable, 
pubic  bone.  Genera  alK)ut  8;  species  about  100.  Carnivorous  fishes; 
inhabitants  of  the  warm  seas. 

(BalietidoB,  group  Balistina,  Gtinther,  viii,  211-255.) 

a.  Dorsal  spines  three;  body  covered  with  thick  scales  or  plates.    (Balistinw,) 

Balistes,  477. 
4ia,  Dorsal  spine  single  or  followed  by  a  rudiment;  skin  with  minute,  rough  scales. 
( Monacan  thince. ) 
b.  Ventral  spine  present;  gill-slit  short,  nearly  vertical;  anal  rays  about 30. 

MONACANTHUS,  478. 

hh.  Ventral  spine  obsolete;  gill-slit  long,  oblique;  anal  rays  about  40  to  50. 

Alutera,  479. 

47Y«~BAUSTES  Linuasus. 
Trigger-fishes. 
(Artedi;  Linneens,  Syet'Oma  NatnrsB,  1758:  type  BalUtes  vetulus  L.) 
Body  compressed,  covered  with  thick,  rough  scales  or  plates.    Both 
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jaws  with  incisor-like  teeth,  asaally  four  on  each  side,  in  each  jaw. 
First  dorsal  of  three  spines,  the  anterior  of  which  is  much  the  largest 
(the  third  rarely  minate  or  obsolete);  second  dorsal  and  anal  rather 
long^  similar  to  each  other,  often  falcate  or  filamentoas  in  front;  caudal 
fin  usually  rounded,  with  the  outer  rays  produced;  pelvic  bone  very 
long,  with  a  blunt,  usually  movable  spine  at  its  end;  no  barbels; 
branchiostegals  6;  vertebrae  7  + 10.  ^ecies  very  numerous  in  the 
tropical  seas.    (/5aAc5,  to  shoot.) 

a.  Caadal  pednncle  compressed ;  teeth  white,  nneven,  more  or  less  notched ;  cheeks 
without  naked  stripes;  larger  bony  plates  behind  gUl-opening. 
h,  A  groove  in  front  of  the  eye;  tail  without  spines  or  tubercles.    {Balisted.) 

1818«  B.  vetolus  L. 

Two  curved,  bluish,  dark-edged  bands  on  the  side  of  the  head,  the 
lower  from  the  angle  of  the  mouth  towards  the  throat,  the  upper  from 
above  the  snout  to  the  root  of  the  pectoral;  a  black  light-edged  line, 
similarly  curved  below  the  eye;  several  other  similar  lines  radiating 
from  the  eye;  caudal  fin  margined  above  and  below  with  bluish,  and 
with  an  intra-margiual  bluish  band ;  dorsal  and  anal  fins  with  trans- 
verse bluish  bands ;  young  with  some  irregular  oblique  black  lines  fol- 
lowing the  rows  of  scales.  Scales  on  head  much  smaller  and  more 
crowded  than  those  on  body;  third  dorsal  spine  shorter  and  weaker 
than  second ;  caudal  fin  widely  forked,  the  lobes  filamentous  and  about 
equal.  Head  3;  depth  If  D.  111-29;  A.  27;  Lat.  1. 63.  Tropical  parts 
of  the  Atlantic;  occasional  on  our  coast. 

(Linn.  Syst.  Nat. ;  GUnther,  viii,  215.) 

1319«  B*  eapriseus  Gmelin. — Leather-jcuiket. 

Uniform  brownish;  second  dorsal  and  anal  chequered  or  marked 
with  interrupted  longitudinal  brown  lines;  caudal  mottled;  young 
with  numerous  small  dark-brown  dots.  Third  dorsal  spine  shorter  but 
stouter  than  the  second;  plates  on  heail  similar  to  those  on  the  body; 
caudal  lobes  produced  in  the  adult;  soft  dorsal  high,  its  longest  rays 
li  in  head.  '  Head  3J;  depth  If.  D.  III-27;  A.  25;  Lat.  1.  61  to  67 
(62  in  specimens  from  Italy) ;  about  35  scales  in  an  oblique  series  from 
vent  upward  and  forward.  Warm  seas;  occasional  northward;  com- 
mon on  our  Gulf  coast  and  in  the  Mediteri*anean. 

(Gmelin,  Syst.  Nat.  1,1471,1788;  GUnther,  vui,  217 :  i?aZwf«« /M%two«iw  Dekay,  New 
York  Fauna,  Fish.  1842,  339.) 

1890*  B.  powell  Cope. 

Ashy  above,  pale  below;  sides  everywhere  with  series  of  longitudi- 
nally oval  azure  spots;  dorsal  and  anal  fins  marked  with  smaller  blue 
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spots.  Form  elevated,  profile  convex;  scales  witboat  prominent  spioes; 
two  or  three  scapular  plates;  first  dorsal  spine  rugose,  1^  in  muzzle; 
third  dorsal  spine  well  developed.  He^  3^  in  total  length;  depth  1^; 
D.  III-26;  A.  22.  (Cope.)  Newport,  Ehode  Island;  adonbtftd  species 
(probably  strayed  from  the  West  Indies). 
(Cope,  Proc.  Acad.  Nat.  Soi.  Phila.  1870,  120.) 

478.~]!IO]»ACAIVTHVS  Cnvier. 
(Cavier,  R^gne  Animal,  ii,  1817:  type  Momuxtnthus  chinetuU  Cnvier.) 

Body  short  and  deep,  very  strongly  compressed,  covered  with  minute, 
rough  scales.  Mouth  very  small ;  upper  jaw  with  a  double  series  of 
incisor-like  teeth,  usually  six  in  the  outer  and  four  in  the  inner  series; 
lower  jaw  with  about  six  incisors  in  a  single  series ;  teeth  connivent, 
unequal ;  gill-openiug  a  small  slit,  shorter  than  the  eye,  nearly  vertical, 
below  the  posterior  part  of  the  eye,  and  just  in  front  of  upper  edge  of 
l)ectoral.  Dorsal  spine  large  or  small;  second  dorsal  and  anal  fins  simi- 
lar to  each  other,  of  about  30  rays  each;  caudal  fin  moderate,  rounded; 
pelvic  bone  with  a  blunt  spine;  the  bone  connected  by  a  movable  flap 
of  varying  size;  side  of  tail  often  with  a  patch  of  spines,  especially  in 
the  males;  no  barbel.  Vertebr»  7  +  11  to  14.  Species  very  numerous 
in  warm  seas.    (Atovo?,  one;  dxavda^  spine.) 

a.  Ventral  spine  movable ;  dorsal  spine  with  retrorse  barbs. 

h.  Abdominal   flap   greatly  developed,  extending   beyond   the  ventral  spine. 
(  Monacanihu8,) 

139  !•  in.  occidentalis  GUnther. 

Brownish,  mottled  with  lighter;  a  broad  brown  band  across  the 
middle  of  the  ventral  flap.  Scales  very  small,  without  median  crest 
Spines  becoming  longer  on  caudal  peduncle,  which  has  in  addition  2 
or  3  pairs  of  strong  spines  curved  forward,  these  prominent  only  in 
adults;  ventral  flap  longer  than  head,  about  J  length  of  body.  Scales 
on  ventral  flap  developed  as  flat  plates,  with  their  free  margins  pecti- 
nate. Snout  pointed,  the  upper  profile  concave.  Dorsal  spine  strong, 
nearly  as  long  as  head,  armed  behind  with  2  rows  of  retrorse  barbs; 
ventral  spine  small,  rough.  Head  3J;  depth  IJ.  D.  1-30;  A.  30. 
West  Indies;  occasional  on  our  southern  coasts. 

(Gttnther,  viii,  237.) 
Ih,  Abdominal  flap  moderate,  not  extending  beyond  the  pelvic  spine.    {Stepkanolepis* 

GiU.) 
1399.  M.  toroccu8(Mit^h.)Dek.— I'looZ.;^*^/  File-fish, 

Dull-greenish,   mottled    with    darker;    fins   olivaceous,    somewhat 

*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  78:  type  Monacanihu$  set^fer  Bennett. 
{6r7fq>&yoS,  crown;  Ac^i'J,  scale.) 
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blotched.  Body  rather  deep.  Jaws  snbeqaal;  eyes  large,  more  than 
i  length  of  snout.  Gill-opening  aboat  as  long  as  eye,  separated  from 
the  eye  by  an  interspace  nearly  equal  to  its  length.  Anterior  profile 
slightly  concave.  Dorsal  spine  somewhat  shorter  than  snout,  inserted 
above  posterior  pai-t  of  eye,  stout,  rough,  armed  behind  with  2  rows  of 
retrorse  barbs.  First  ray  of  soft  dorsal  said  to  be  sometimes  filament- 
ous (ucrt  so  in  our  specimens);  pectorals  small.  Pelvic  bone  long,  end- 
ing in  a  short,  blunt,  movable  spine,  beyond  which  the  abdominal  flap 
does  not  extend;  length  of  free  edge  of  flap  when  expanded  not  greater 
than  diameter  of  eye.  Scales  minute,  each  with  a  crest  of  about  3 
prickles,  those  on  caudal  peduncle  villous,  those  on  the  ventral  flap 
larger,  elongate;  no  naked  areas;  no  recurved  spines  on  tail.  Head 
3f ;  depth  IJ.  D.  1-32;  A.  32.  L.  6  inches.  Cape  Cod  to  Tropical 
Seas;  abundant  on  our  South  Atlantic  coast    * 

{BdlisteB  Woocua  Mitch.  Trans.  Lit.  &,  Phil.  Soo.  i,  467,  1815:  MonOiOanthua  hroooua, 
maasachusetteiiHSf  and  setifer  Dek.  N.  Y.  Fauna,  Fish.  1842,  335-337:  Monacanthus  maS' 
Mckusettensis  Storer,  Fish.  Mass.  425:  Monacanthus  setifer  (in  part)  Gtinther,  yiii,  240: 
Stephanolepis  setifer  Gill. ) 

1898.  in.  davidsonl  Cope. 

Brown,  with  6  longitudinal  bands  with  pale  centres,  the  upper  and 
lower  forming  3  dark  blotches  at  the  base  of  dorsal  and  anal;  head 
unspotted;  caudal  with  a  brown  cross-baud.  Scales  with  3  scutes  on 
a  common  base;  longer,  slender,  recurved  spines  on  tail,  in  2  clusters 
of  3  each;  sides  with  slender  scattered  filaments.  Dorsal  spine  with 
strong  teeth,  its  height  one-half  depth  of  body.  Pelvic  plate  elongate, 
spinous  all  around.    Depth  2^.    D.  1-30;  A.  28.    Florida  Eeef.    ( Cope.) 

(Cope,  Trans.  Amer.  Phil.  Soc.  Phila.  "xiv,  476, 1870.) 

1894.  HI.  spilonotiis  Cope. 

Light-brown ;  some  longitudinal  lines  just  below  the  dorsal  fin,  the 
median  developing  a  dark  spot  below  the  middle  of  the  soft  dorsal. 
Scales  each  supporting  a  pedicle,  whose  summit  divides  into  4  or  5  rad- 
iating spines.  Body  elongate;  outline  of  front  straight.  Dorsal  spine 
long,  with  simple  teeth,  4^  in  length  of  body;  dorsal  and  anal  fins  me- 
dially elevated;  no  brush  or  spines  on  caudal  peduncle.  Pelvic  shield 
elongate,  spinous  all  around,  the  movable  portion  present.  Depth  2^; 
D.  1-32;  A.  31.    Gulf  of  Mexico.    (Cope.) 

(Cope,  Trans.  Amer.  Phil.  Soc.  Phila.  xiv,  476,  1870.) 
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aa.  Ventral  spine  fixed;  dorsal  spine  weak,  withont  barbs;  abdominal  flap  moderate. 
(Cantherines*  Swalnson.) 

1895.  HI.  pullus  Ranz. 

Coloration  variable,  generally  with  a  whitish  spot  behind  the  last 
dorsal  ray.  Body  moderately  elevated.  Snout  moderately  produced, 
with  the  upper  profile  slightly  concave.  Posterior  margin  of  eye  di- 
rectly above  axil.  Adults  with  two  pairs  of  strong  recurved  spines 
on  each  side  of  tail;  caudal  short.  Dorsal  spine  nearly  straight,  rather 
shorter  than  head,  without  barbs,  situated  above  the  front  of  eye.  Skin 
with  a  velvety  appearance;  the  scales  minute.  Depth  about  2.  D.  I- 
35;  A.  31.    {OiintJier.)    Tropical  Seas,  north  to  Southern  Florida. 

(Ranzani,  Nov.  Comm.  Act.  Sci.  Inst.  Bonon.  v,  4, 1842:  ^  Monaoanthua  pardalis  RQp- 
pell^  N.  W.  Fish.  1655,  57:  Monaoanihu9 pardalU  GUuther,  viii,  230.) 

479.— ALVTEBA  Cuvier. 

Filefishes. 

(Cuvier,  R^gne  Anim.  ed.  2,  ii,  829,  1829:  type  Baliatea  monooeroB  Osbeck.) 

Body  oblong  or  rather  elongate,  strongly  compressed,  covered  with 
minute,  rough  scales.  Mouth  and  teeth  essentially  as  in  MonacanthuSy 
but  the  lower  jaw  more  projecting,  so  that  the  lower  teeth  are  directed 
obliquely  upward  and  backward.  Gill-opening  an  oblique  slit,  longer 
than  eye,  situated  below  and  in  advance  of  eye,  its  posterior  end  be- 
hind base  of  pectorals.  Pelvic  bone  long,  falcate,  movable  under  the 
skin,  without  spine  at  its  extremity.  Dorsal  spine  small,  inserted  over 
the  eye,  rough,  but  without  barbs;  soft  dorsal  and  anal  long,  each  of 
36-50  rays;  caudal  fin  convex;  pectorals  small.  Species  numerous, 
(t  2;.ot>To?,  unwashed.) 

1896.  A.  schcepin  (Walb.)  Goode. 

Dull-greenish,  marbled  with  lighter  and  darker;  lower  lip  dusky. 
Eye  small,  about  4  in  snout.  Gill-slit  nearly  twice  as  long  as  eye,  its 
upper  posterior  edge  nearly  under  the  middle  of  the  eye.  Pectoral  fins 
scarcely  half  longer  than  eye.  Dorsal  spine  slender;  dorsal  and  anal 
fins  low;  caudal  very  long  in  the  young,  becoming  shorter  in- the 
adult  Scales  minute,  shagreen-like,  uniform  over  the  body.  Head 
3§  in  length;  depth  2 J.  D.  1-36;  A.  38.  L.  16  inches.  Cape  Cod  to 
West  Indies;  abundant  southward. 

(Balistes  schcepffi  Walbaura,  Artedi,  Pise.  1792,  461:  BalUtea  auranHaeu$  MitcbiU, 
Trans.  Lit.  &  Phil.  8oo.  N.  Y.  i,  468,  1815  (adnlt):  AluUn^  cwpioauda  Dekay,  New 
York  Fauna,  Fish.  1842,  338  (yonng):  Cerataoanthut  aurantiacus  Gill  (adnlt).) 

*  Swainson,  Class.  Fish.  etc.  ii,  327, 1839:  type  Cantkerines  fiasutui  Swainson:  .Ba2t«- 
ie$ $andwioheH8ia  Q.  &  G.   (xarBoi,  ass;  ptr,  snont.)   (=Liomonaoanthu$  eto.  Bleeker.) 
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1897.  A.  scripta  (Osbeck)  Bleeker. 

Head  and  body  with  irregular  blue  spots  and  lines,  and  small,  round 
black  spots.  Skin  finely  velvety.  Body  oblong,  its  depth  equal  to  dis- 
tance from  snout  to  posterior  margin  of  orbit.  Snout  produced,  the 
upper  profile  concave.  Dorsal  spine  very  feeble,  above  middle  of  orbit. 
Part  of  gill-opening  in  advance  of  orbit.  Pectoral  fin  inserted  below 
orbit;  caudal  elongate,  about  as  long  as  head;  dorsal  and  anal  low. 
Depth  3.  D.  46;  A.  60.  (OUnther.)  Tropical  seas;  occasionally  north 
to  South  Carolina. 

iBalisies  scriptus  Osbeok,  Itin.  i,  144,  1771:  Monaoanthne  soriptua  GUnther,  viii,  252.) 

Family  CXXIX.— TETRODONTID^. 

(The  Puffers.) 

Body  oblong  or  elongate,  usually  little  compressed,  and  sometimes 
very  broad;  belly  capable  of  great  inflation;  skin  scaleless,  usually 
more  or  less  prickly,  sometimes  with  strong  spines.  Teeth  in  each  jaw 
wholly  confluent,  forming  a  sort  of  beak  which  in  each  jaw  is  some- 
times divided  by  a  median  suture;  lips  full;  nostrils  various.  Fins  of 
soft  rays  only;  dorsal  fin  posterior,  opposite  and  similar  to  the  anal; 
caudal  fin  distinct;  no  ventral  fins;  pectoral  fin  short  and  broad,  its 
upper  rays  longest.  Pelvic  bone  undeveloped.  Gill-openings  small, 
close  in  front  of  the  pectorals;  air-bladder  present.  Genera  about  10; 
species  80;  inhabiting  warm  seas;  noted  for  their  habit  of  filling  the 
stomach  with  air.  When  inflated,  the  diameter  of  the  belly  is  often 
greater  than  the  length  of  the  body. 

(Gymnodontesy  group  Tttrodontina  Gtinther,  viil,  270-316.) 

a.  Both  jaws  divided  by  a  median  sutare.    (  Tetrodontince,) 
b.  Nostril  on  each  side  a  single  tabe,  with  two  openings. 

0.  Dorsal  and  anal  falcate,  of  12  to  15  rays  each Lagocephalus,  480. 

oc.  Dorsal  and  anal  of  6  to  8  rays  each Tetrodon,  481. 

aa.  Both  jaws  entire,  witboat  median  sutnre.    (LHodontinat, ) 

d.  Spines  very  small,  flexible,  bristle-like,  mostly  two-rooted. 

Trichodiodon,  482. 

dd.  Spines  strong,  siiff,  erectile,  mostly  two-rooted Diodon,  483. 

ddd.  Spines  very  strong,  immovable,  mostly  three-rooted. 

Chilomycterus,  484. 

480.— liAGOCEPHALVS  Swainson. 

(Gastrophysua  Miiller.) 

(Swainson,  Class.  Fish.  etc.  1839,  328:  type  TOrodan  lagocephalus  L.) 

Body  comparatively  elongate;  skin  smooth  or  variously  prickly,  the 
prickle^most  developed  on  the  abdomen;  abdomen  capable  of  very 
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•great  inflation.  Dorsal  and  anal  fins  rather  long,  falcate,  of  12  to  15 
rays  each;  caadal  lunate.  A  single  nasal  tube  on  each  side  with  two 
openings  near  its  tip.  Jaws  each  with  median  suture.  Lower  side  of 
tail  with  a  fold.    {Xayoq^  hare;  xeipaXr^,  head,  from  the  incisor  teeth). 

1398.  L.  Invigatus  (Linn.)  GiU,^Tambor;  Smooth  Puffer, 

Olive  green  above,  sides  and  below  silvery  white.  Body  elongate, 
the  tail  slender.  Back  and  sides  smooth ;  belly  prickly,  the  spinous 
region  oblong,  extending  from  the  throat  backwards  nearly  to  the  vent 
and  on  sides  nearly  as  high  as  base  of  pectoral  fins;  spines  compara- 
tively large,  three-rooted,  well  separated  and  with  no  smaller  ones  in- 
termixed. Eye  large,  silvery,  2  in  snout,  IJ  in  the  flat  interorbital 
space.  Gill-opening  midway  between  snout  and  front  of  dorsal.  Dor- 
sal and  anal  fins  large  and  falcate,  the  last  rays  rapidly  shortened; 
height  of  dorsal  If  in  head;  caudal  fin  lunate,  the  longest  ray  1^  in 
head;  fold  of  skin  on  sides  of  tail  very  distinct,  ridge -like.  Head  3|« 
D.  14;  depth  4^.    A.  12.    Tropical  seas,  north  to  Cape  Cod. 

(Teirodon  Utvigatua  L.  Syst.  Nat.  i,  411:  Tetrodon  lamgatus  Gilnther,  yiii,  274.) 

481.— TETRODOBT*  LinnaBUS. 
(Tetrodonf  LeUomus  and  Cirrhiaomue  Swalnson:  CheiUohthya  MttUer:  Anckisomus  Kaup.) 
(Tetraodon  Linueeos,  Syst.  Nat. :  type  Tetraodon  testudineua  L.) 

Body  oblong,  usually  little  elongate;  skin  variously  prickly  or  smooth, 
sometimes  with  cirri.  A  single  nasal  tube  on  each  side,  with  two  open- 
ings near  its  tip.  Dorsal  and  anal  fins  short,  little  falcate,  of  6  to  8  rays 
each;  caudal  truncate  or  rounded.  Jaws  each  with  median  suture. 
Species  numerous,  in  warm  seas,    {rerpa^  four;  ddwvj  tooth.) 

a.  Tail  without  fold  below. 
b.  Skin  almost  smooth. 

1399.  T.  politus  Girard. 

Brown,  with  very  numerous  small,  round,  dark  spots  above;  usually 
pale  curved  cross-bars  present,  in  the  form  of  concentric  rings,  one  on 
middle  of  back  in  front  of  dorsal,  inclosing  a  dark  area,  another  sur- 
rounding this,  the  remainder  appearing  as  bars,  anteriorly  running 
downward  and  backward,  posteriorly  downward  and  forward.  Skin 
smooth;  spines  rudimentary  or  obsolete,  on  belly  only,  imbedded  in 

*  The  earliest  subdivision  of  the  genus  Teirodon  seems  to  be  that  made  by  Swainson 
in  1839.  But  one  Linna^an  species  (teeiudineus')  is  retained  in  the  genus  by  Swainson. 
The  section  to  which  it  belongs  contains  numerous  species,  and  may  well  retain  the 
original  generic  name.  The  value  of  the  subdivisions  is  doubtful,  but  tlrely  may  be 
zetained  for  the  present  at  least. 
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wrinkles  of  the  skin;  no  caudal  fold;  nasal  tentacles  distinctly  per- 
forate. Interorbital  area  flat;  sides  without  cirri.  Head  3;  depth  4^. 
D.  7;  A.  6.    San  Diego  to  Panama;  very  common  southward. 

(Teirodon  polUus  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1858,  340:  Tetrodon  poUtiu 
GUnther,  viii,  281.) 

hb.  Skin  prickly,  more  or  less. 

1830.  T.  testndinens  L. 

Dark  brown  above,  marbled  with  lighter;  sides  to  below  pectoral 
fins  yellowish  brown,  marked  with  many  round  dark  spots;  belly  and 
fins  immaculate;  back,  from  interorbital  region  nearly  to  base  of  dorsal 
fin,  axils  of  pectoral  and  belly  nearly  to  vent  covered  with  minute, 
imbedded  spines.  Snout,  sides,  and  tail  naked;  snout  rather  produced, 
the  eye  being  nearer  the  root  of  pectoral  than  tip  of  snout.  Interorb- 
ital area  generally  concave;  sides  sometimes  with  cirri;  length  of  cau- 
dal equal  to  its  distance  from  dorsal.  Head  3.  D.  8;  A.  6.  West 
Indies;  occasional  on  our  coasts. 

( Tetrodon  testudinetu  Linn.  Amoeu.  Acad,  i,  309,  and  Syst.  Nat  i,  309 :  Tetrodon  tealu* 
dinetu  GUnther,  viii,  282.) 

1831.  T.  speui^leri  Bloch. 

Dark  brown  above  and  on  sides  to  base  of  pectoral  fins ;  sides  below 
yellowish,  with  a  series  of  about  twelve  round  dark-brown  blotches 
about  as  broad  as  eye;  belly  white;  caudal  fin  with  a  brown  bar  at  its 
base  and  a  broader  one  at  itiS  margin.  A  patch  of  minute  spines  from 
the  occiput  half-way  to  the  dorsal  fin;  belly  spinous  to  near  the  vent; 
head,  tail,  and  most  of  sides  smooth;  sides  usually  with  numerous 
small  cirri.  Snout  produced,  the.eye  nearer  root  of  pectoral  than  tip 
of  snout.  Head  compressed,  narrow;  interorbital  space  slightly  con- 
cave, very  narrow,  about  half  as  broad  as  eye.  Head  3.  D.  7;  A.  6. 
West  Indies;  occasional  on  our  coast. 

(Tetrodon  apengleri  Bloch,  Aosl.  Fische.  i,  135:  Tetrodon  %pengleri  GUnther,  viii,  284: 
drrhidomus  spengleri  Swainson,  Class.  Fish,  ii,  328,  1839.) 

1839.  T«  tnrg^idns  Mitch.— Filler;  Swell  Toad;  Blower, 

Olivaceous  above,  marbled  with  black;  belly  light  orange;  sides  of 
body  and  tail  with  narrow  irregular  black  cross-bars;  an  inky  blotch 
below  and  behind  pectoral  fin;  fins  plain.  Body  about  as  wide  as  deep 
when  not  inflated ;  interorbital  space  slightly  concave;  profile  not  very 
steep,  depressed  in  front  of  the  eyes.  Caudal  peduncle,  lips,  and  bases 
of  fins  smooth;  skin  everywhere  else  rough  with  small  three-rooted 
spines,  which  are  largest  on  the  back  and  belly.     No  cirri.     Eyes 
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rather  small.    Head  2§;  depth  3.    D.  7;  A.  6;  0.  7,  slightly  rounded. 
L.  12  inches.   Atlantic  coast.    Massachusetts  to  Texas ;  very  abundant. 

(Tetrodon  turgidua  MitchiU,  Trans.  Lit.  &  Phil.  Soc.  i,  473,  1815:  Tttrodon  iurgidua 
Dekay,  New  York  Fauna,  Fishes,  327:  Tetrodon  turgidua  GQnther,  yiii,  285.) 

1833.  T.  trichocephalus  Cc^e. 

Brownish  above,  faintly  vermiculated  with  lighter  j  sides  yellowish, 
becoming  white  below;  fins  uniform  light  yellow;  a  brown  spot  at  base 
of  pectoral.  Profile  suddenly  descending  from  prefrontal  region  to  pre- 
maxillary,  arched  from  the  former  point  backward ;  belly  spinous  to  near 
vent;  dorsal  region  from  a  little  behind  the  nares  to  above  the  ends  of 
the  pectoral  fins  spinous ;  spines  on  the  head  long,  close-set,  like  seal 
bristles ;  caudal  fin  truncate,  with  prominent  points.  Head  3^  in  total 
length;  eye  3 J  in  length  of  head.  D.  8;  A.  7.  {Cope.)  Newport,  Rhode 
Island. 

(Tetraodon  trkhooephdlus  Cope,  Proo.  Ac.  Nat.  8ci.  Phila.  1870, 120.) 

489.— TBICHODIODOIV  Bleeker. 
Hairy  Box-fishes. 
(Bleeker,  Atl.  Ich.  Gymnodontes,  49:  type  Diodonpilosus  Mitch.) 

Body  oblong,  little  depressed;  nasal  tentacle  present;  dermal  ossifica- 
tions very  small,  each  with  a  pair  of  lateral  roots,  and  each  terminating 
in  a  fine  flexible,  bristle-like  spine,    {rptztovj  hair;  dtSdwv^  Biodon.) 

1334.  T.  pilosus  (Mitch.)  Bleeker. 

Brownish  above,  ashy  below;  spines  of  a  metallic  golden  color;  sides 

and  back  with  a  few  oblong  blackish-brown  spots.    Body  oblong,  cuboid ; 

the  skin  entirely  spinous,  except  a  small  space  around  the  mouth  and 

eyes  and  another  on  caudal  peduncle.    D.  12 ;  A.  14.    (Bekay.)    North 

Atlantic;  rare;  said  to  reach  a  large  size. 

(Diodonpilosus  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  471, 1815:  Diodonpilows  De- 
kay,  New  York  Fauna,  Fishes,  326;  GUnther,  viii,  316.) 

483.— DIODON  Linnaeos. 
Porcupine-fishes. 

(Lmnffius,  Syst.  Nat.  1758:  type  Dhdon  hystrix  L.) 

Body  robust,  the  belly  moderately  inflatable.  Dermal  spines  strong, 
stiff,  most  of  them  two-rooted  and  erectile,  a  few  three-rooted  and  there- 
fore immovable;  both  jaws  entire;  nasal  tube  simple,  with  two  lateral 
openings.  Pectorals  broad,  their  margin  undulate,  the  upper  lobe 
longest;  vertical  fins  rounded.    Warm  seas,    {dtq^  two;  6dwvj  tooth.) 
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1385.  D.  hystrix  L. 

Back,  sides,  and  fins  with  numeroas  small,  round  blackish  spots. 
Spines  strong,  dil2|.ted  at  the  base,  with  a  pair  of  basal  grooves;  post- 
pectoral  spines  the  longest,  about  as  long  as  the  pectoral  fin,  those  of 
the  posterior  part  of  the  back  and  tail  short  and  broad,  three-rooted 
and  therefore  not  erectile;  upper  and  lower  part  of  the  tail  with  two 
or  three  pairs  of  three-rooted,  immovable,  recumbent  spines;  frontul 
spines  moderate.  Head  3;  depth  3^.  D.  13;  A.  13.  In  all  tropical 
seas,  north  to  Lower  California  and  Florida.    L.  about  3  feet. 

(L.  Syst.  Nat.;  GUnther,  viii,  306:  1  Diodon  spinoaissimna  GUnther,  viii,  307.) 

1836.  D.  novemmaculatas  Cuvier. 

Olivaceous,  variously  spotted,  usually  a  broad  blackish  brown  band 
between  orbits,  extending  downward  behind  the  eye;  a  second  parallel 
to  it  across  the  nape;  a  large  transverse  subtriangular  spot  in  middle 
of  back;  a  kidney-shaped  spot  above  pectoral;  all  these  spots  usually 
pale  edged ;  back  and  sides  with  small  black  spots.  Spines  varying  in 
lengtb ;  upper  part  of  tail  without  ossifications,  but  a  pair  of  spines 
lying  along-side,  their  base  on  the  side  of  the  dorsal;  some  tentacles 
usually  present  above  eye  and  on  throat,  abdomen,  and  back ;  14  to  19 
transverse  series  of  spines  between  snout  and  dorsal.  Tropical  seas, 
north  to  San  Diego. 

("XHodow  tachetd"  Lac^pMe,  ii,  13:  ZHodan  novemTnaculatuSj  sexmacuJatus,  quadrimac- 
vlatuB,  aDil  mvltimaculaths  Cuvier,  M^m.  Mns.  Hist.  Nat.  iv,  156,  137,  1818:  Diodon 
maculatus  GUnther,  viii,  307:  Diodon  maculatits  Streets,  Bull.  U.  8.  Nat.  Mue.  vii,  43.) 

484.— €SIIL.OI!IY€TERIJS  Bibroo. 

Rabbit-fishes. 

(Bibron  {Chilomyct6re,  Revue  Zool.  1846,  140);  Kaup,  Wiegm.  Archiv.  1855,  232:  type 
Diodon  geometricus  Bloch  &  Schn.) 

Body  broad,  depressed,  -moderately  inflatable.    Dermal  spines  short, 

stout,  immovable,  triangular,  each  with  three  roots;  nasal  tube  simple, 

with  two  lateral  openings;  caudal  peduncle  short;  fins  small,  formed 

as  in  Diodon;  jaws  without  median  suture.     (/eT/i<>?,  lip;  f^oxTjpy  nose. 

*  "Narines  non  closes  au  sommet,  mais  chacune  ayant  I'apparence  de 

deux  Ifevres,  ou  form^e  de  deux  tentacules  r^unis  k  la  base.'') 

1337.  €•  ffeometricus  (Bloch  &  Schn.)  Kanj^.^Rabhit-fish ;  Swell  Toad. 

Greenish;  belly  pale;  a  round,  black,  ocellated  spot  above  pectorals, 
not  as  large  as  eye,  a  larger  one  behind  pectorals,  another  at  base  of 
dorsal,  witha  smaller  one  below  it;  back  and  sides  with  parallel  black 
stripes  of  uniform  width  about  as  wide  as  the  interspaces,  those  on  the 
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back  running  longitudinally,  those  on  the  sides  obliquely  downward  and 
backward,  those  on  the  front  of  the  head  running  crosswise;  a  dark  bar 
at  base  of  dorsal;  other  fins  plain.  Body  a  little  broader  than  deep  at 
the  gill-openings;  interocular  spa<je  broad,  concave;  eyes  large,  lateral, 
nearly  as  long  as  snout,  each  with  a  cirrus  above  it,  longer  than  the  pu- 
pil; gill-opening  about  as  wide  as  eye,  opposite  upper  anterior  part  of 
pectoral.  About  9  spines  between  eye  and  tail,  their  height  equal  to 
diameter  of  pupil;  spines  on  belly  much  smaller,  partly  imbedded  in  skin ; 
some  of  the  posterior  with  cirri;  spines  on  caudal  peduncle;  anterior 
root  of  each  spine  little  if  any  larger  than  the  others.  Pectoral  fin 
deeper  than  long,  the  margin  undulate,  the  upper  lobe  longest.  Head 
2f ;  depth 3.  D.  12;  A.  10;  L.  6  inches.  Massachusetts  to  West  Indies; 
very  abundant  southward. 

{Diodon  geomeiricM  Blooh  &  Schneider,  1801,  513:  DMan  maculostriatus  Mitchill, 
Trans.  Lit.  &  PhU.  Soc.  N.  Y.  i,  470,  1815;  GUnther,  viii,  310.) 

Sabsp.  (f)  Dnligrinosns  (Dek.)  Goode  &  Bean. 

Dark  brownish  olive  above,  with  wavy  dusky  lines;  belly  black,  the 
bases  of  its  spines  bright  orange.  Entire  body  covered  with  large 
three-rooted  spines,  which  are  very  numerous  and  close  set,  especially 
on  the  belly;  spines  of  the  belly  as  large  or  even  larger  than  those  on 
back;  not  imbedded.  D.  12;  A.  10.  Atlantic  coast,  from  Cape  Cod 
southward;  not  common;  probably  a  young  form  of  the  preceding. 

(Diodon  fuliginosus  Dekay,  New  York  Fanna,  Fish.  31M.) 


Family  CXXX.— ORTHAGORISCID^. 

{The  Eead'fislies.) 

Body  more  or  less  short  and  deep,  compressed,  truncate  behind,  so 
that  there  is  no  caudal  peduncle.  Skin  rough,  naked,  spinous  or  tes- 
sellated. Mouth  very  small,  terminal;  teeth  completely  united  in  each 
jaw,  forming  a  bony  beak  without  median  suture,  as  in  JDiodon.  Dorsal 
and  anal  fins  similar;  posterior,  more  or  less  perfectly  confluent  around 
the  tail;  no  spinous  dorsal;  no  ventral  fins;  pelvic  bone  undeveloped; 
pectorals  present.  Belly  not  inflatable;  gill-opening  small,  in  front  ef 
pectorals;  an  accessory  opercular  gill;  no  air-bladder.  Fishes  of  the 
open  seas,  apparently  composed  of  a  head  to  which  small  fins  are  at- 
tached.   Genera  3;  species  4.    Found  in  most  warm  seas. 

{GymnodonteSf  group  Molina  Gttnther,  vlii,  317-320.) 
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a.  SkiQ  thin,  armed  with  stoat  spines;  vertical  Ads  not  conflnent;  body  deeper  than 
long  (Molacanthina) Molacanthus,  485, ' 

aa.  Skin  thick,  granalar  of  tessellated;  vertical  fins  falcate,  confinent  behind.    {Or- 
ihagariacincB,) 
h.  Body  not  twice  as  long  as  deep;  skin  without  hexagonal  plates Mola,  486. 

485.— MOIiACAIVTHVS  Swainson. 

(PaZZoataNardo:  AcanlkowmaDekaiy.) 

(Swainson,  Class.  Fish.  etc.  ii,  329, 1839:  type  Diodon  mola  'Pa,l\aa=MolacanthH8 pallaH 
Sw.  =  Diodon  nummularia  Walb. ) 

Body  suborbicular,  much  compressed,  deeper  than  long,  covered  by 
a  thin  silvery  skin  on  which  are  many  strong  spines.  Dorsal  and  anal 
fins  high  and  short,  not  conflnent,  the  space  on  the  tail  between  them 
occupied  by  a  row  of  small  spines;  pectorals  moderate.  These  small 
fishes  have  been  generally  considered  a%  the  young  of  Mola.  The  fact 
that  they  are  not  so  was  first  conclusively  shown  by  Prof.  Putnam  (Am. 
Kat'l!>ec.  1870).  The  species  inhabit  the  open  seas.  (Mola;  axdvSaj 
spine.) 

1338;  HI.  numiliularis  (Walb.)  Gill. 

Olive  brown  above;  sides  and  below  iridescent  silvery.  Body  verti- 
cally oval,  higher  than  long;  spines  on  body  scattered,  striated  on  sides. 
Head  more  than  half  length,  which  is  little  more  than  §  depth.  D.  25. 
(Dekay.)    Atlantic  Ocean;  rare  on  our  coast.    L.  about  2  inches. 

{Diodon  nummulana  Walbanm,  Artedi,  Pise.  1792,  600:  Acantho8oma  carinatum  De- 
kay, New  York  FauD<i,  Fiith.  330:  Molacanthas  palUisi  Putnam,  L  c.) 

486.— mOIiA  Cavicr. 

(Orthagonscua  Blooh  &  Schneider.) 

■(Cnvier,  Legons  (VAimfc.  Comp.  1800  (fide  Gill):   type  OrthagorUcua  mola  Bloch  & 
Schneider  =  Mola  rotunda  Cuvier.) 

Body  ovate,  strongly  compressed,  covered  with  a  thick,  rongh,  leath- 
ery, elastic  skin,  which  is  without  bony  plates.  Profile  foiming  a  pro- 
jecting fleshy  nose  above  the  month.  Dorsal  fin  beginning  not  far  be- 
hind j>ectorals,  short  and  high,  falcate,  confluent  with  the  anal  around 
the  tail;  no  large  spines  on  the  body.  Clumsy  fishes,  found  in  most 
warm  seas,  reaching  a  great  size.    (Latin  molaj  a  millstone.) 

1839*  ]II«  rotunda  Cuv. — Suu-flsh;  ffead-fish;  Mola, 

Dark  gray;  sides  grayish  brown,  with  silvery  reflections;  belly  dusky; 
a  broad  blackish  bar  running  along  the  bases  of  the  dorsal,  caudal,  and 
Bull.  Nat  Mus.  No.  16 56 
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anal  fins.    Dorsal  and  anal  fins  high  in  front;  rapidly  decreased  back- 

"Wards;  caudal  fin  low,  and  with  a  wavy  outline.    Depth  always  more 

than  half  length,  and  in  the  young  tbe  vertical  diameter  exceeding  the 

longitudinaL    Form  varying  much  with  age^  the  body  becoming  more 

elongate,  the  fins  comparatively  shorter,  the  eye  much  smaller,  and  a 

hump  being  developed  above  the  mouth,  topped  by  an  osseous  tubeitjle. 

Head  3;  depth  1^.    D.  17;  A.  16.     Pelagic,  inhabiting  most  temperate 

and  tropical  seas,  swimming  slowly  about  near  the  surface;  common 

northward  to  Gape  Cod  and  Point  Concepcion.    It  reaches  a  weight  of 

about  500  pounds. 

(Tetrodon  mola  Linn.  Syst.  Nat:  Orthagoriscus  mola  Blocb  &.  Schneider,  1801,  510: 
Orthagoriscus  mola  Storer,  Fish.  Mass.. 420:  Orthagorisoua  analis  Ayres,  Proc.  Cal. 
Acad.  Nat.  Sci.  ii,  31,  f.  54:  "Mola  rotunda  Cuvier,  1800.") 
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ADDENDA  ET  COEEIGENDA. 

Page  3  (57).  Branchlostoma  laaceolatum. 

To  the  synonymy  of  species  No.  1,  add: 

(^*Limax  lanoeolatus  Pallas,  Spicilegia  Zool.  x,  19,  about  1770.^) 

Until  the  Lancelets  are  more  fully  compared,  neither  our  Atlantic 

nor  our  Pacific  coast  form  can  be  distinguished  from  the  European 

species. 

Page  5.    Instead  of  Bdellostoma  read: 
3.  Poltototrema  Gill. 

•    The  generic  name  Heptatrema  Dum^ril  (Cuvier,  Bfegne  Anim.)  has 
priority  over  Bdello%toma  Miiller.    Species  3  may  be  named — 

8*  P*  Stontl  (Lockinffton)  J.  Sl  G. 

The  identity  of  this  species,  thus  far  known  only  from  the  coast  of 
California  from  Santa  Barbara  northward,  with  the  Chilian  H.  dombeyi 
is  doubtful.  The  description,  on  page  67,  is  taken  from  California  speci- 
mens. The  genus  Polistotrema  Gill  (Proc.  IT.  S.  Nat.  Mus.  1880,  30)  is 
distinguished  by  the  presence  of  11  to  14  gill-openings  insteail  of  6  or  7, 
the  base  of  the  tongue  being  between  the  seventh  and  eigtith  (not  an< 
tarior)  pair  of  br»Qchisd. 

Page  7.  A  better  generic  arrangement  of  our  Lampreys  than  that 
given  in  the  text  would  be  as  follows  (omitting  the  character  of  the 
division  of  the  dorsal  fin,  which  is  subject  to  much  individual  varia- 
tion): 

a.  Maxillary  tooth  single,  crescent-shaped,  with  a  cnsp  at  each  end. 

h.  Lingual  teeth  peetinate 4.  Ento8PHEN08*  Gill. 

Jfb,  Lingual  teeth  obscurely  tricuspidate 5.  Ammoccetes  t  Dom^ril. 

aa.  Maxillary  tooth  of  3  or  3  i>ointed  cusps  close  together;  lingual  teeth  pectinate. 

6.  PBTRomrzoNt  L. 

*  Species  E.  tridentatuB  (Gaiidn.)  Gill. 

t Including  Lampetra  Gray.  Species  A.  plwmbwM  (Ayres)  Bean:  A,  awreut  Bean:  Ju 
miger  (Raf.)  Jor. :  A  appendix  (Dek.)  J.  Sl  G. 

t  Including  Ichthyamyzon  Grd.  Species  P.  argenteut  Kirt. :  P.  oa$taneu$  (Gid.)  Bean: 
P.  marimu  L. :  P.  dor9<Uu$  Wilder. 

8G7 
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Page  7.  The  genus  4  (a)  Entosphenus  should  probably  be  admitted, 
and  its  species  should  be — 
4.  Ii.  tridentatus  (Gairdner)  GiU. 

It  ranges  from  Monterey  to  Vancouver's  Island,  and  Nos.  "S'^  and 
"6^  are  not  distinct  from  it. 

On  page  8,  after  Ammocoetes plufnbeuSy  add: 
7  {h).  A*  aorens  Bean. 

Plumbeous  above,  golden  yellow  below;  under  side  of  head  and  neck 
silvery.  Maxillary  tooth  single,  bicuspid;  mandibulary  with  7  cu^, 
the  outer  largest.  Head  shorter  than  chest;  distance  from  eye  to  first 
dorsal  thrice  base  of  first  dorsal;  base  of  second  dorsal  twice  as  long 
as  that  of  first,  the  fin  twice  as  high;  interspace  between  dorsals  § 
length  of  head;  tail  (from  vent)  4  in  total  length.  Head  lOJ  (5J  in 
distance  to  first  dorsal).  L.  15  inches.  Yukon  River,  Alaska;  abun- 
dant.   (Bean.) 

{Ammocoetes  aureus  Bean,  Proc.  U.  S.  Nat.  Mus.  iv,  1881, 159:  ^  Peiromtfzon  marinuB 
oamtschaticus  Pallas,  Zoogr.  Ro88o-A8iat.  iii,  1811.) 

On  page  9,  after  Ammoccetes  nigevj  add: 
'8  (b).  A.  appendix  (Dekay)  Gill. 

Dusky  brown,  sometimes  tinged  with  bluish;  fins  pale  amber.  A 
ring  of  irregularly-shaped  corneous  processes  within  the  mouth,  and  a 
large  isolated  double  tooth  of  the  same  texture  on  the  inferior  portion 
of  the  mouth.  Origin  of  dorsal  in  advance  of  middle  of  body  (behind 
middle  in  A.  niger).  Vent  near  posterior  third  of  body.  Anal  papilla 
("iippendix")  conspicuous  in  males  in  spring.  Streams  of  New  York 
and  Southern  New  England.  {Dekay.)  Fot  lately  recognized,  but  ap- 
parently differing  from  A.  niger  in  the  less  posterior  dorsal. 

(Petromyzon  appendix  Dekay,  New  York  Fauna,  Fish.  1842,  381 :  Ammococtes  unicolor 
Dekay,  1.  c.  383;  larva.  Of  the  remaining  species  described  by  Dekay,  Ammoc<eie8 
bicolor  Le  Suenr,  1.  c.  383,  seems  to  be  the  larva  of  Petromyzon  marinusj  and  P.-  lamot^ 
teni  Le  Sueur  MSS.  1.  c.  882,  is  probably  Petromyzon  argenteus,) 

Page  10.  Petromyzon  ca4itaneus  has  been  lately  received  from  Loui- 
siana. It  is  considered  a  valid  species  by  Dr.  Bean,  as  is  also  9  (5), 
P.  hirudo  (Grd.)  Bean.  Both  these  species  have  the  maxillary  tooth 
tricuspid,  not  bicuspid  as  in  P.  argenteus. 

Page  11.  The  mandibulary  teeth  in  Petromyzon  mdrinus  are  usually 
1  in  number.  The  plates  of  the  anterior  lingual  pair  are  confluent,  and 
not  their  serrations  as  stated  in  the  text.  - 
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Page  11.  Instead  of  P.  nigricans  Le  Sueur,  read: 
13.  P.  marinas,  subsp.  dorsatus  TV^lder,  sp.  hoy. 

The  '^Petromyzon  nigricans^  of  the  Atlantic  coast  streams  seems  to 
be  the  young  of  P.  marinus.  The  Cayuga  Lake  Lamprey  described  in 
the  text  on  page  11  is  apparently  a  distinct  subspecies,  diflTering  from 
P.  marinus  in  the  longer  head  (snout  IJ  in  chest;  head  half  longer 
than  chest;  in  P.  marinus  snout  1%  in  chest;  head  one-third  longer  than 
chest);  mandibulary  teeth  usually  8  or  9.  Males  with  the  ba^h  before 
dorsal  fin  compressed  in  a  long^  hard^  fleshy  ridge.  Interspace  between 
dorsals  variable  in  length,  shortest  in  males,  J  to  f  base  of  first 
Tail  3|  in  length.  Coloration  of  P.  marinus^  and  size  not  much  less. 
Abundant  in  Cayuga  Lake,  New  York;  not  yet  observed  elsewhere. 
The  differences  above  noted  are  not  very  constant. 

(Wilder  MSS. :  PctroMyzon  nigricans  J.  &  G.,  page  11  of  this  work.  ) 

Page  14.  Under  Echinorhinus  the  reference 
(BlainviUe,  Ball.  Soi.  Philomath.  1816, 121) 
should  be  supplied. 

Page  18  (and  59).  Instead  of  genus  13  (6)  Scyllium  Cuvier  read: 

18  (b).— SCYI.I.IOBCIINIJS  Blainville. 

(Blainville,  Bull.  Soi.  Philom.  1816,121:  type  Seylliorhinus  caiulus  Blainville  =  iSgN€r/iM 
eanicula  L. ) 

The  generic  diagnosis  of  ^'ScylUumy^  on  page  59,  applies  to  ScyUio- 

rhinuSy  with  the  exception  of  the  clause  "nostrils  separated  by  a  broad 

isthmus'',  which  is  true  of  part  of  the  species  (subgenus  Catulus  Smith) 

only.    Species  18  (5)  should  be  '^8.  ventriosus  (Garman)  J.  &  G.'' 

After  18  (6),  S.  ve^itriosuSj  add : 
18  (o).  S.  retifer  (Garman)  J.  &  G. 

Light  brownish,  crossed  at  irregular  intervals  by  groups  of  2  to  4 
narrow  black  lines,  which  are  joined  by  other  lines,  forming  a  network 
of  polygonal  meshes;  belly  uniform  yellowish.  Body  moderately  elon- 
gate, the  vent  in  front  of  its  middle.  Head  depressed,  its  width  nearly 
equal  to  its  length  in  front  of  spiracles;  length  of  snout  from  mouth 
less  than  dist>ance  between  outer  margins  of  nostrils;  nasal  valves 
broader  than  isthmus  between  them,  not  reaching  mouth,  without 
free  cirrus;  length  of  arch  of  mouth  a  little  more  than  half  its  width; 
lower  labial  fold  reaching  one-fourth  distance  to  symphysis;  teeth 
small,  each  with  a  central  cusp  and  two  small  ones  on  each  side.    Pec- 
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torals  short  and  broad.  First  dorsal  inserted  near  middle  of  length  of 
body  J  caudal  not  large.  (Oarman.)  Deep  water,  off  the  coast  of  Vir- 
ginia; one  specimen  known. 

(ScylUum  retiferum  Garman,  BulL  Mus.  Comp.  Zool.  xi,  233, 1881.) 

Page  18.    Instead  of  Qaleorhinidm^  read: 

Family  VIL— CARCHARIID^. 

On  page  19,  instead  of  Mustelus  hinnulusy  read:  • 

19.  M.  canis  (Mitch.)  Dek. 
Add  to  the  synonymy: 

C'Squalui  canis  Mitch.  Trans.  Lit.  <&  Phil.  8oc.  N.  Y.  i,  486,  1815:  Mustelus  asteriat 
Cloquet,  Diet.  Sci.  Nat.  ziv,  407,  1820:  Mustelus  plebejus  Bonap.  Faana  Italica,  1838, 
49.") 

Page  20,  species  20: 

The  Mustelus  canis  of  our  Atlantic  coast  seems  to  us  to  be  perfectly 
identical  with  the  European  Bx>^i^8,  the  American  name  having  prior- 
ity of  date.  Mustelus  cali/ornicus  Gill,  is  however  a  different  species. 
It  may  be  thus  compared  with  M.  caniSy  the  differential  characters  of  the 
latter  species  being  interposed  in  parenthesis:  In  No.  20,  M.  calif  ami- 
cm  Gill,  the  dorsal  fin  is  comparatively  small  (large),  its  anterior  lobe 
obtuse,  and  when  depressed  not  reaching  so  far  as  (reaching  well  be- 
yond) the  posterior  lobej  height  of  anterior  lobe  less  (more)  than  the 
base  of  the  fin,  which  is  little  (considerably)  longer  than  snout  and  less 
(more)  than  one-third  the  interspace  between  dorsals;  the  pectoral  is 
comparatively  short,  not  reaching  to  anterior  third  (reaching  nearly  to 
middle)  of  dorsal,  or  about  half  way  to  the  beginning  of  the  slit  be- 
tween ventrals  (half  way  to  the  base  of  the  cla^^pers).  The  snout  in 
M.  cali/ornicus  is  more  pointed,  the  mouth  narrower,  its  anterior  angle 
more  acute  (obtuse);  breadth  between  angles  of  mouth  %  (|)  snout 
Mustelus  cali/ornicus  reaches  a  larger  size  than  M.  canis.  In  Mustelus 
cali/ornicus  the  embryo  is  attached  to  the  placentae.  It  therefore  be- 
longs to  the  subgenus  '^ Pleuracromylon^  Gill. 

Page  20.  The  genus  ^' Rhinotriads^^  introduced  on  page  59,  may  be 
suppressed,  '' JK.  henlei^  being  a  species  of  Triads,  as  given  on  page  20. 

Page  20  (60).  20  (6),  ^' Rkinotriacis  Uevis^  (or,  better,  Mustelus  Icevis 
Risso)  should  probably  be  suppressed,  as  the  evidence  of  its  occurrence 
in  our  waters  is  insufficient. 


Digitized  by  VjOOQIC 


ADDENDA — 7.  CARCHABIID^ GALEOBHINUS. 


871 


Prtge  21.  After  Oaleorliinus  add  the  reference: 

(Blainville,  Prodrome  Faune  Fran^aise,  Poiss.  i,  85,  1816.) 
It  is  probable  that  our  species  is  really  distinct  from  the  Eurox>ean« 
It  may  be  charaeterized  as — 

93.  G.  zyopterns*  J.  &,  6.  sp.  nov.— Oil  Ehark, 

Dusky  grayish;  most  of  x)ectoral,  tip  of  candal,  and  anterior  portion 
oif  both  dorsals  black.  Snout  depitessed,  rather  long,  but  rounded  at 
tip;  nostrils  considerably  nearer  mouth  than  tip  of  snout;  the  anterior 
lobe  with  a  small  pointed  tip;  interorbitdl  space  a  little  less  than  length 
of  snout;  teeth  about  Jg,  the  four  or  five  teeth  nearest  the  middle  of  the 
jaw  much  smaller  than  the  others;  median  tooth  of  each  jaw  smallest, 
subtriangular,  without  basal  cusps;  lateral  teeth  of  both  jaws  similar, 
with  their  i>oin>3  strongly  directed  outwards;  a  sharp  angle  near  the 
middle  of  the  outer  margin,  below  which  are  2  to  5  sharp  cusps  or  ser- 
rations; labial  folds  moderate.  Eye  large,  the  small  spiracles  sepa- 
rated from  it  a  distance  about  equal  to  its  diameter.  Head  with  many 
mucous  pores.  Distance  between  angles  of  mouth  nearly  twice  length 
of  mouth,  and  equal  to  length  of  snout  from  mouth.  Pectoral  fin  mod- 
erate, reaching  somewhat  beyond  front  of  dorsal,  its  tip  somewhat 
pointed,  its  free  edge  concave.  Middle  of  first  dorsal  nearly  midway 
between  pectorals  and  ventrals,  its  anterior  lobe  rounded,  posterior, 
acute;  second  dorsal  scarcely  one-fourth  as  large  as  first,  a  trifle  larger 
than  anal,  which  is  inserted  slightly  farther  back. 

Meaanrements  of  a  large  example f  63.inch^s  in  length,  from  San  Pedro,  California, 


Length 100. 

Greatest  depth 14. 

Length  of  head 18. 

Length  of  snont  (from  mouth) 7. 5 

Length  of  snout  (from  eye) 8. 

Width  of  month 7. 

Length  of  spiracle 0. 7 

Length  of  eye 2.5 

Distance  from  snout  to  first  dor- 
sal   3.3 


Length  of  base  of  first  dorsal 7. 3 

Height  of  first  dorsal 7.5 

Distance  between  dorsals 2. 5 

Length  of  second  dorsal 4.5 

Height  of  second  dorsal 4. 

Length  of  anal 3.5 

Length  of  caudal 2K 

Distance  from  pectorals  to  ventrals.  25. 

Length  of  pectorals 15. 

Length  of  ventrals 4. 5 


Coast  of  Southern  California,  from  San  Francisco  to  Cerros  Island^ 
extremely  abundant.  Valued  for  the  oil  in  its  liver,  and  for  the  fiuat, 
which  are  much  prized  by  the  Chinese,  the  gelatinous  fin-rays  making 
a  fine  soup. 

{Galeorhinvs  galeas  Jordan  &  Gilbert.  Proc.  U.  S.  Nat.  Mas.  1880,  42,  and  1881,  18: 
typical  specimens  have  been  distributed  by  the  National  Museum  as  Nos.  26927^ 


•jvoJ,  sonp;  Ttrepor,  fin. 
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2C973,  27190,  and  27391.  The  Earopean  species,  O.  galeus,  is  said  to  have  the  middle 
teeth  of  the  jaws  not  reduced  in  size,  the  median  tooth  in  each  jaw  with\>asal  oosps; 
the  second  dorsal  half  smaller  than  the  first;  the  fins  plain,  etc.) 

Pages  22,  23,  24,  60.  The  groups  called  Carcharinus  and  Eulamia 
should  rather  be  considered  as  subgeneric  sections  of  a  single  genus, 
which  may  stand  as — 

18.— CARCHABIAS  Kafinesqne. 
(Rafinesqne,  ludice  d'lttiol.  Sicil.  1810,  44:  type  Squalus  glaucM  L.) 

The  species  of  Carcharias  should  stand  as  follows: 
%9.  €•  grlanciis  (L.)  Cuv. 
!M«  €•  obscarus  (Le  Snonr)  MUller  Si,  Henle. 

In  this  species  the  very  long  pectorals  extend  beyond  the  end  of  the 
dorsal,  and  their  outer  margin  is  four  times  as  long  as  the  inner. 

S6  (&).  €.  pflatyodon  (Poey)  J.  &  G. 

Slaty -blue,  white  below;  caudal  blackish,  other  fins  with  dark  t^ps. 
Body  stout.  Head  very  short,  broad,  depressed,  and  bluntly  rounded. 
Mouth  twice  as  broad  as  long,  its  breadth  about  half  more  than  length 
of  snoTit;  inner  lobe  of  nostril  very  blunt;  nostril  a  little  nearer  eye 
than  tip  of  snout j  upper  teeth  very,  broad,  triangular,  erect,  coarsely 
serrate,  not  notched;  lower  teeth  narrower,  more  finely  serrate.  First 
dorsal  beginning  close  behind  pectoral,  a  little  higher  than  long,  not 
falcate,  its  base  2^  in  ititerspace  between  dorsals;  second  dorsal  very 
small,  its  base  5  in  interspace;  caudal  moderate,  2J  in  body;  anal  a 
little  longer  than  second  dorsal,  and  i)laecHl  a  little  farther  back;  pec- 
torals rather  small,  not  falcate,  6  in  toral  length,  reaching  a  little  past 
dorsal;  width  of  jwctoral  nearly  two-thirds  its  length.  L.  10  to  15  feet. 
Cuba  to  Texas;  abundant  in  the  Gulf  of  Mexico;  the  specimen  here 
described  being  from  Galveston. 

96  (e).  C.  ptmnbens  (Nardo)  J.  d,  G. 

Bluish  gray,  whitish  below.  First  dorsal  rounded  above,  inserted 
immediately  above  the  base  of  the  pectoral ;  second  near  the  middle 
of  the  base  of  the  anal;  pectoral  one-third  longer  than  broad,  its  ex- 
ternal angle  rounded.  Mouth  arched,  its  breadth  equal  to  its  distance 
drom  tip  of  snout;  snout  short.,  rounded,  a  little  longer  than  in  C.  lamia; 
•ejes  small;  upper  teeth  scarcely  notched  on  the  outer  margin.  (Doder- 
lein.)    Mediterranean;  said  to  have  been  once  taken  at  New  York. 

(SqtMlHS  plumheua  Nardo^  Prodr.  Ichth.  Venice,  18*27,  9:  Carcharia9  (Prianodmt)  mil- 
herti  Valenciennes  MSS.  in  MUller  &  Henle,  Flag.  US,  Ir^l:  Enlamia  milberH  Gill, 
Proc.  Acad.  Nat.  Sci.  1864,  28*2,  in  part:  Carchatiaa  milberH  Doderleln,  Manuale  Ittio- 
log.  Moditer.  1881, 44.)  r^  1 
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This  species  should  probably  be  omitted  from  our  lists,  as  there  is  no 
good  evidence  that  any  of  our  sharks  are  identical  with  the^  plumbeu9  or 
the  mUberti  pf  the  Mediterranean.  Probably  C.  cceruletis  was  originally 
confounded  with  it  The  Eulamia  milberti  of  recent  American  writers 
is  probably  the  following  species,  which  may  be  substituted,  as — 

9Y*  €•  coemlens  Dekay. 

This  species  differs  from  C.  platyodon  chiefly  in  the  following  respects: 
Head  longer,  the  snout  much  less  obtuse,  italength  from  mouth  equal  to 
breadth  of  mouth ;  distance  between  nostrils  |  less  than  length  of  snout. 
Teeth  and  fins  as  in  0.  platyodon.  Pectorals  rather  small,  not  falcate, 
6J  in  body;  caudal  4,  rather  narrow.  New  England  to  Florida;  not 
rare. 

{CarchaHaB  cccrulens  Dekay,  Now  York  Fauna,  Fishes,  354,  62;  Jordan  &  Gilbert. 
Proc.  U.  S.  Nat.  Mns.  18^:  Lamna  caudata  Dek.  1.  c.  354:  Eulamia  milberti  Gill,  Proc, 
Acad.  Nat.  Sci.  Phila.  1864, 262;  probably  not  Carcharias  milbei-ti  M.  AU.) 

%7  (().  C.  tamia  Raf. 

To  the  description  on  page  23  add  the  following: 

Head  broad,  depressed ;  snout  short  and  rounded,  nostrils  midway 
between  its  tip  and  the  front  of  the  mouth ;  breadth  of  mouth  greater 
than  pref>ral  length  of  snout.  First  dorsal  very  large,  commencing 
close  behind  the  base  of  the  jiectoral,  its  height  a  little  greater  than 
the  length  of  its  base,  its  anterior  margin  convex,  its  upper  angle 
rounded,  its  posterior  border  nearly  straight,  its  lower  angle  pointed, 
its  height  about  equal  to  greatest  depth  of  body ;  second  dorsal  much 
smaller  than  first;  pectorals  at  least  twice  as  long  as  broad;  upper 
lobe  of  jcaudal  one-fourth  the  total  length,  twice  the  inferior  lobe. 
Grayish,  fins  rarely  darker  at  tip.  Coasts  of  Europe,  etc.  The  claim 
of  this  species  to  a  place  in  our  fauna  is  extremely  questionable. 

{1Carcharia9  lamia  Rafinegque,  Indice  d'lttiol.  Sicil.  1810,  44,  no  descr. :  Carcharias 
vulgarxB  Cnvicr,  Regno  Anim.  ii,  126, 1817:  Cktroliarias  lamia  Risso,  Hist.  Nat.  £nr.  Mer. 
pi,  119, 1H2:):  Squalid  carcharias  of  some  early  authors,  not  of  Liunseus,  whose  account 
is  based  chiefly  on  Carcharodon,) 

97  (c).  C.  lamielta  Jor.  &  Gilb. 

The  species  described  as  E.  lamia  on  page  CO  is  probably  distinct 
from  the  European  species,  and  has  been  described  by  us  (Proc.  U.  S. 
Nat.  Mus.  1882)  as  Carcharias  lamiella.  In  this  description,  on  page 
61,  tenth  line,  for  height  read  size.  In  the  thirteenth  line,  read  "in  not 
haying  the  first  dorsal  higher'',  etc. 
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Page  24.  Instead  of  Aprianodon  punctatiLS  read : 

99.  A.  Isodon  (MiiU.  &  Henle)  GiU. 

It  is  doubtful  whether  this  species  has  ever  been  taken  on  our  coasts. 
The  name  punctatus  is  very  doubtfully  applied  to  this  species,  as  the 
8qualus  punctatus  of  Mitchill  is  as  likely  to  have  been  C.  terrcenovee.  A. 
isodon  should  be  suppressed  from  our  lists  until  its  alleged  occurrence 
in  our  waters  is  verified. 

On  page  25,  the  genus  Benicepa  is  probably  unworthy  of  retention, 
and  it  should  be  reunited  to  Sphytim.    The  characters  to  be  assigned  to 
the  genus  Sphyma  are  included  under  the  account  of  the  family.    Spe- 
cies 31  should  be — 
S.tibiiro(L.)Raf. 

The  correct  reference  to  the  description  of  Sphyma  is — 

(Rafioesqae,  Indice  d'lttiol.  Sicil.  1810,  46.) 

On  page  27,  family  X  should  be  Odontaspididce.    Its  single  genus  may 

stand  as — 

99.~ODONTASPI9  Agassiz. 

(Agassiz,  Poissons  Fossiles,  iii,  87,  1836 :  type  Squaluaferox  Risso.) 

The  American  species  should  stand  as — 
84.  O.  llttoralis  (Mit^h.)  J.&,Q. 

The  prior  name  americanus  (Mitch.)  was  the  result  of  an  error  of 
identification. 

Page  28.  Instead  of  laurm  glaucus  read : 
89.  I.  dekayi  (Gill)  J.  &  G. 

Dark  bluish-gray  above,  white  below,  the  color  abruptly  changing  on 
the  tail;  upper  fins  dusky,  lower  pale.  Head  5  in  length  to  tip  of  cau- 
dal ;  pectoral  as  long  as  head,  a  little  longer  than  upper  caudal  lobe. 
Dorsals  and  pectorals  falcate ;  first  dorsal  inserted  behind  pectoral  at  a 
distance  equal  to  one-fourth  head )  base  of  dorsal  2 J  in  head,  its  height 
If.  Middle  teeth  very  long,  much  longer  and  narrower  than  lateral 
tdeth.  Length  10  feet.  Cape  Cod  to  West  Indies.  The  American  spe- 
cies seems  to  differ  from  the  Asiatic  J.  glaucus  in  its  longer  pectorals 
and  higher  dorsal. 

{Lamna  punctata  Dekay,  New  York  Fauna,  Fishes,  1842,  352  (not  8qualu»  pwHOtaint 
Mitcb.) :  Imropsis  dekatji  Gill,  Am.  Lye.  N.  Y.  1658, 153 :  l8urop9i$  glaucus  Poey,  Synops. 
Pise.  Cubens,  not  Oxffrhina  glauoa  M.  &  H,  f ) 

Page  29,    Instead  of  Isurus  oxyrhynehus  read: 
S6.  I.  spallanzanii  Raf. 
This  species  should  be  erased,  as  there  is  no  evidence  of  its  occurrence 
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ill  oar  waters.  ^^Lamna  punctata^  Storer  is  donbtless  based  on  Lamna 
cornubicay  with  which  species  Bafinesqae^s  description  of  Isurus  ox- 
yrhynchus  is  identified  by  Doderlein.  This  species  should  probably 
stand  as  L  spallanzanii  Baf.  (Indice  d'lttiol.  Sicil.  45, 1810). 

Page  30.  The  reference  to  the  generic  description  of  Carcharodon 
should  be— 

(Smith  MSS. ;  Bonaparte,  Mem.  Soc.  Neufch.  ii,  9, 1839 :  type  Carokardan  $mithii  Bon. 
=  C.  carcharias,) 

Page  30.  Instead  of  C.  rondeletii  read : 

88.  C.  carcharias  (L.)  J.  &  G. 

To  its  synonymy  add: 

{Squalua  carchariM  L.  Syst.  Nat  i,  400,  excl,  $pn,  pars:  Carohwias  verus  Agassiz, 
Poi88.  F086.  iii,  91,  1836.) 

Page  31.    The  reference  to  Cetorhinus  should  be — 
(*'BlainVille,  Bull.  Soc.  Philom.  1816,  121.") 

^o.  39  should  be— 
89«  €•  maxinras  (Gnnner)  Blainv. 
and  to  the  synonymy  should  be  added : 

{^Squalm  maximus  Gunner,  Trondj.  Selskschr.  iii,  33,  1765.; 

Page  31.  The  family  Rhinodontidw  and  its  species,  MicristodvLS  puno 
tatusy  should  be  omitted,  ai?  they  do  not  belong  within  our  faunal  limits. 

Page  32.  Instead  of  31,  Gyropleurodus^  read: 

81.— HETERODONTrS  Blainville.       . 
(Blainville,  Nonv.  Boll.  Scieuc.  181H,  121:  type  Squalus phiUijn  Lac.) 

The  characters  of  the  genus  are  equivalent  to  those  of  the  family.   The 
American  species  should  stand  as — 
41.  H.  francisci  (Grd.)  Gill.  ' 

It  is  abundant  on  the  coast  of  California  from  Point  Conpepcion  south- 
ward. 

On  page  37,  instead  of  Pristis  antiquorumj  read: 
44.  P.  pectiuatns  Latham. 

And  read  in  the  description,  "rostral  teeth  in  25  to  28  pairs''  (instftad 
of  16  to  20,  the  number  found  in  P.  antiquorumj  we  find  no  authentic 
record  of  the  occurrence  of  the  latter  species  in  our  waters).  P.  pectir 
hiatus  occurs  hi  the  Tropical  Seas,  north  to  our  South  Atlantic  coast; 
abundant  in  the  Gulf  of  Mexico;  ascending  the  Lower  Mississippu 

(Latham,  Trans.  Linn.  Soc.  ii,  298,  1794;  Qtlnther.  viii,  437.) 
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On  page  37.  The  Bhinobatidce  are  all  ovoviviparous,  a  cliaracter 
which  distinguishes  them  firom  the  oviparous  Baiidce. 

On  page  38.  Rhinobatus  leucorhyncUus  Giinther  is  not  identical  with 
jB.  prodvctuSj  and  should  be  erased  from:  the  synonymy  of  the  latter 
species,  which  does  not  extend  southward  from  California.  In  R.  pro- 
ducts the  rostral  ridges  are  armed  with  small  spines  above,  and  are 
largely  confluent  anteriorly,  not  "separated  along  their  entire  length," 
as  stated  in  the  text;  anterior  nasal  valve  not  dilated  laterally  and  not 
extending  to  the  inner  edge  of  the  nostril;  first  dorsal  well  behind 
tips  of  ventrals,  not  reaching  nearly  to  the  second.  Females  with  a 
small  digitate  flap,  free  behind,  above  tip  of  snout.  Color  grayish, 
without  pale  spots;  snout  paler,  a  black  blotch  beneath  it.  San  Fran- 
cisco to  San  Diego.  The  description  quoted  in  the  text,  from  Dr. 
Streets,  was  takeafrom  a  specimen  of  R.  leucorhynchm.  R,  productus 
and  R*  leniiginosus  belong  to  the  subgenus  RhinobatuSy  distinguished 
from  ^^Syrrhina^  by  the  long,  sharp  snout  and  narrow  nasal  flaps.  Our 
two  species  of  ^^Syrrhina^^  have  each  recently  been  made  the  types  of 
new  generic  names,  viz:  ^'Zapteryx^^  (Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus. 
1880, 53:  type  Plafyrhina  exasperata  J,  &  G.)  and  ^^ PlatyrldnoidiH^^  (Gar- 
man,  Proc.  U.  S.  Nat.  Mur.  1880,  522:  tyi>e  Plaiyrhina  triseriata  J.  &  G.). 
Plutyrhinoidia  is  "distinguished  i'rom  Syrrliina  and  Tryonorliina  by  the 
labial  fold,  na«ai  val  ves^  aud  marginal  series  of  spines,  and  from  Platyr- 
Mna  by  the  fold,  valves,  separation  of  pectorals,  and  viviparity."  Trygo- 
norhina  alveata  Gannan,  Bull.  Mus.  Comp.  Zool.  1880,  ICO,  is  identical 
with  Rhinobatus  exasperatus. 

In  R.  exasperatus  the  dorsals  are  well  forward,  the  origin  of  first  dorsal 
being  nearer  hiuc^er  part  of  root  of  ventrals  than  front  of  second  dorsal. 
In  R.  trueriatm  the  origin  of  first  dorsal  is  nearer  root  of  caudal  than 
the  hinder  part  of  root  of  ventrals.  In  the  latter  the  rostral  ridges  are 
strongly  convergent,  in  R,  exasperatus  they  are  parallel. 

On  page  39,  add  to  description  of  47,  Torpedo  californica  Ay  res: 
Color  very  dark  brown,  with  small  round  black  spots,  which  are  some- 
times obsolete.  Eyes  small,  the  spiracles  at  a  distance  behind  them 
more  than  twice  diameter  of  eye  and  more  than  length  of  spiracle;  edges 
of  spiracles  not  fringed;  breadth  of  mouth  about  equal  to  its  distance 
from  tip  of  snout.  Teeth  small,  sharp,  in  few  series.  Tail  a  little 
shorter  than  disk.  First  dorsal  fin  more  than  twice  as  large  as  second ; 
half  of  it  opposed  to  the  ventrals.  Coast  of  California;  thus  far  seen 
only  about  San  Francisco  and  Sant«  Cruz.  ^  , 
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On  page  39,  after  description  of  Torpedo  calif omicUj  add: 

S6  («).— NARCINE  Henle. 
(Henle^  Ueber  Narcine,  31 :  type  Torpedo  hrasilienais  Olfers.) 

'Disk  more  or  less  rounded,  not  emarginate  in  front;  spiracles  ex- 
tremely close  to  the  eyes,  their  edges  tnbercnlate  or  smooth;  month 
narrow,  snrroanded  by  a  circular  fold  of  skin,  which  forms  the  frenum 
of  the  nasal  valve;  teeth  in  quincunx,  not  occupying  the  whole  of  the 
jaw,  following  the  edge  of  the  jaw  outward,  so  that  most  of  them  are 
visible  when  the  mouth  is  closed.  Tail  about  as  long  as  disk.  Second 
dorsal  larger  than  first.  Tropical  Seas.  (vd/>xij,  numbness,  an  ancient 
name  of  the  Torpedo.) 

47  (h).  N.  brasUicnsis  (Olfers)  Henle. 

Sabep.  coralUna  Garman. 

Orange;  a  dark  brown  band  across  the  head  in  front  of  the  eyes,  inter- 
rupted on  the  forehead;  a  large  triangular  space  of  the  light  color  on 
the  snoat  in  front  of  the  dark  band;  rest  of  body  with  faint  dark  mark- 
ings and  small  round  spots.  Posterior  borders  of  dorsals  and  caudal 
truncate ;  otherwise  as  in  N,  broMliensis  (Olfers)  Henle,  of  which  species 
this  is  thought  to  be  a  local  variety.  (Garman.)  y.  hrasilicnsis  has  the 
disk  oval;  the  first  dorsal  smaller  than  the  second;  the  teeth  i)ointed 
and  the  spiracles  very  close  to  the  eye,  surrounded  by  a  ring  of  small 
tubercles.    Pensacola,  Florida,  to  Brazil. 

{Torpedo  brasilienHs  Olters,  Torped.  19:  GilDther,  yiii,  453;  Qarman,  Bull.  Mas. 
Comp.  Zool.  xi,  234,  1881.) 

On  page  42,  after  Raia  granulata^  add : 
98  (&).  R.  ornata  Garman. 

Allied  to  R,  eglanteria.  Lighr  brownish,  freckled  with  paler,  marked 
with  a  few  groups  of  small  darker  spots;  several  si)ots  on  the  tail;  one 
at  base  of  each  dorsal.  Disk  little  broader  than  long,  the  anterior  mar- 
gins convex;  tip  of  snout  obtuse;  snout  not  produced;  rostral  cartilage 
obtuse.  Width  of  mouth  three-fourths  its  distance  from  end  of  snout. 
Teeth  in  upper  jaw  in  44  series.  A  median- series  of  spines  on  back  and 
tail;  a  lateral  series  on  each  side  of  this  on  back,  and  two  on  tail;  a 
series  on  each  orbital  ridge;  a  single  spine  on  forehead  between  eyes, 
several  above  tip  of  snout;  a  group  on  hinder  angle  of  pectoral  and  on 
it«  anterior  extremity ;  besides  these  the  entire  upper  surface  is  rough, 
with  small  asperities;  lower  surface  smooth.  Tail  a  little  longer  than 
disk.    Deep  water;  off  the  coasts  of  South  Carolina  and  Florida.    {Qotj 
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man.)    Perhaps  a  local  variety  of  R.  ackleyi  Garman,  a  species  described 
from  Yucatan  Banks. 

(Garman,  Bull.  Mus.  Comp.  Zool.  xi,  235,  1881.) 
93  (c).  R*  ptutonia  Garman. 

Brown,  the  adults  purplish,  with  irregular  transverse  series  of  ill- 
defined,  often  confluent  brown  spots,  besides  some  white  spots ;  tail  with 
light  and  dark  bands;  dorsals  dark;  lower  surface  white.  Disk  broader 
than  long,  subquadrangular,  rounded  in  front;  snout  forming  a  very 
blunt  angle;  tail  half  longer  than  disk;  rostral  cartilage  short,  not  ex- 
tending to  the  tip  of  the  snout.  Width  of  mouth  half  its  distance  from 
snout.  Teeth  in  32  scries.  Eyes  large,  their  length  more  than  inter- 
orbital  width.  Back  and  tail  cov^ered  with  small,  close-set,  stellate 
spines,  the  points  slender,  compressed,  directed  backwards.  A  close 
series  of  large  spines  along  the  middle  line  of  back  and  tail;  a  supra- 
orbital row,  and  a  single  spine  on  each  side  of  baek  of  head ;  a  series 
of  about  five  on  each  side  of  shoulder-girdle,  in  front  of  which  are  one 
or  two  more;  two  series  on  each  side  of  tail.  Lower  parts  smooth. 
Deep  water;  off  coast  of  South  Carolina.    {Oarman.) 

(Garman,  BuU.  Mns.  Comp.  Zool.  xi,  236,  1881.) 

On  page  42,  instead  of  Eaia  cooperij  read: 
M.  R.  blnocalata  Grd. 

The  synonymy  given  to  "  -R.  binoculata  "  on  page  44  should  be  trans- 
ferred to  this  species,  the  original  ^^Mnoculata^  being  the  young,  and 
^^eooperi^  the  adult,  of  the  same  species. 

On  page  43,  instead  of  Rata  binoculata^  read: 
56*  R*  inornata  Jordan  &  Gilbert. 
For  the  synonymy  given  on  page  44  substitute  the  following: 
{Raia  inornata  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1880,  457  and  1831,  74.) 
Var.  inennis  is  also  described  in  he.  cit.  1881,  74. 

On  page  45,  after  Rqia 8teUulata^  add: 

97  {b).  Wt.  parmlfcra  Bean. 

Olive  brown  above,  with  numerous  faint  light  blotches,  two  of  which 
are  larger  than  the  rest.  Disk  considerably  broader  than  long;  tip  of 
snout  slightly  projecting;  interorbital  width  3^  in  distance  from  snout 
to  eye;  tail  as  long  as  distance  from  its  root  to  eye.  Teeth  in  ^7  rows. 
Snout,  supraoccipital  region,  and  whole  margin  of  pectorals  and  ven- 
trals,  covered  with  small  prickles^  as  is  also  an  area  on  tail;  back  and 
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tail  with  a  median  roV  of  22  to  29  large  spines;  tail  with  a  marginal 
row  of  large  spines ;  rest  of  disk  mostly  smooth.    Lower  surface  smooth, 
except  an  elliptical  area  below  tip  of  snout.     L.  3  feet.    Unalashka, 
Alaska.    (Bean.) 
(Bean,  Proo.  U.  8.  Nat.  Mus.  iv,  157,  1881.) 

On  pages  47  and  65,  instead  of  ^'Daayatis  Rafinesque"  or  ^'Dasibatis 
Walbaum,"  read :   . 

40.-'TRTGO!V  Adanson. 

(Adanson  M8S.;  Geoflfroy  8t.  Hilaire,  Dcscr.  Egypt©  Poiss.  1809.  219:  type  Trygon 
lymma  St.  Hil.  =  BaiapasHnaca  L.) 

The  name  Trygon  seems  to  be  prior  to  Basyaiis  Eaf.  (1810);  the 
earlier  Dasyhatns  of  Walbaum  included  all  the  rays,  and  is  therefore 
properly  a  synonym  of  Rata  L.  The  name  Trygon  is  from  rpoytbv^  a 
turtle-dove.  "  J.6  alarum  expansarum  similitudine.  Sunt  qui  columham 
marinam  appellant^  (Eondelet,  de  Piscibus,  332,  1554). 

The  North  American  species  of  Trygon  should  stand  as  follows : 

61.  T.  centrura  (Mitch.)  Linsley. 

•1  (fr).  T.  hastata  (Dekay)  Storer. 

•2.  T.  sayi  (Le  Sueur)  M.  A:  H. 

The  specimen  described  on  page  48  as  ^^Dasyatia  sayi^  is  the  young 
ai  T.  aabina. 

•S.  T.  dlptemra  Jor.  &  Gilb. 

64*  T.  tuberciltata  (Lac.)  Dam. 

•  J«  T.  sabina  Le  8. 

Page  50.    Instead  of  Aetohatis  read: 

41.~8TOA80DON  Cantor. 

(J9toUtU  MttUer  &  Henle,  Plagloatomeu,  1841,  179:  uot  of  Blainvlllo,  Bull.  Soc.  Phi- 
lom.  1816,  112  (^^MyHobaiia):  StoaBodon  Cantor,  Catalogue  Malayan  Fishes, 
1850,  1416:  type  Raia  narhiari  Enphr.) 

*  As  the  type  of  Aetohatis  Blainv.  was  Raia  aquila  L.,  the  use  of  the 
same  name  for  a  different  genus  is  not  allowable.  (<rrud<;j  arch^  ddoh^j 
tooth.)    Our  species  should  stand  as — 

66.  8.  narinari  (Euphrasen)  Cantor. 

Stoasodon  laticeps  (Gill)  J.  &  O.  {Aetohatis  laticeps  GiU,  Ann.  Lyc« 
Nat.  Hist.  N.  Y.  1865^  137  ss  Aetohatis  latirostris  Giinther^  Fish.  Gentr. 
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Amer.  1869,  491),  described  Irom  a  epecimen  sent  from  San  Francisco, 
should  probably  not  be  included  in  this  work.  The  species  is  abundant 
on  .the  west  coast  of  Mexico,  from  which  region  the  typical  specimen  was 
most  likely  obtained. 

Page  50.  An  earlier  reference  to  Myliobatis  is — 
(Dnm^ril  MSS. ;  Geoflfr.  St.  Hilaire,  Descr.  Poiss.  Egypte,  1809,  336.) 

Page  53.  To  synonymy  of  " Mania  birostris^^  add: 
(Baia  Urostns  Walbanro,  Artedi  Pise.  1792,  535.) 

On  page  77,  last  line,  and  page  78,  forty-fourth  line,  for  Pristipoma- 
tidcBy  87,  read:  Spaeid^,  88. 

On  page  78,  seventh  line,  for  TeuthydidcBj  read:  AOANTHUEiDiE,  99. 

On  page  78,  thirtieth  line,  for  Ti^adhinidoSj  read:  Latilibje,  102. 

On  page  78,  nineteenth  line,  for  CentrarchidcBj  Sij  read:  Elassoma- 
TiD^,  83  (6). 

On  page  79,  seventeenth  and  twenty-ninth  lines,  for  Triglidco,  108, 
read:  Agonid^,  108  (a). 

On  page  80,  twenty-first  line,  for  TrachinidcB,  read:  Tbichodontid^, 
102  (6.) 

On  page  80,  thirty-fourth  line,  for  "B,''  read  "A  A.'^ 

On  page  81,  after  YYY,  add: 

YYYY.  Dorsal  fin  single,  the  anterior  half  spinous,  the  posterior  soft. 

Blenniid^,  112. 

Page  92.  The  group  here  called  IdtJiolepis  is  to  be  considered  as  a 
section  of  Lepidosteus  rather  than  as  a  distinct  genus.  The  name 
Atractoaieus  (Raf.  Ichth.  Oh.  1820,  73)  should  probably  be  adopted  in- 
stead of  LitJiolepis.  The  name  lAtholepis  adamantinus  was  given  to  a 
drawing  by  Mr.  Audubon.  A  copy  of  this  drawing  was  preserved  by 
Rafinesque  in  his  field-note  book,  which  we  have  examined.  It  is  evi- 
dently a  fancy  sketch,  like  the  ^^  Pogoatoma,'^  ^^AplocentruSy^  ^'EurysUh 
WM«,"  and  other  ichthyological  myths,  which  the  humorous  artist  im- 
)X>sed  on  the  credulous  naturalist  Eaox  viridis  L.  was  undoubtedly 
iutended  for  Lqfidosteu$  088ett8. 


Digitized  by  VjOOQIC 


ADDENDA — 29.    SILURID^ — ICTALUEUS.  881 

Page  101,  luBtesd  of  Pilodictis  read: 

•1^3.— liEPTOPS  Rafinesque. 

(Bafinesqae,  Ichth.  Oh.  1820,64:  type  Pimelodu8  visooaus  Raf.  =5i2unM  olivaris  Raf. 
XcTtroi,  small;  a?V»  ©y©*) 

The  species  should  stand  as — 

91.  L..  olivaris  (Raf.)  J.  &  G. 

^'Pilodictis  limo8M8^  Eaf.  was  likewise  based  on  a  *' drawing  by  Mr. 
Audubon,"  which  di*awing,  as  shown  by  Eafinesque's  copy,  is  merely  a 
fancy  sketch  of  an  imaginary  cat-fish.  The  name  should  therefore  be 
disregarded.  Of  the  remaining  synonyms  of  this  type,  Leptops  stands 
next  in  date. 

On  page  105,  after  Amiurns  eatus,  add: 

99  (//).  A.  brachyacantlms  Cope. 

Blackish,  yellowish  below.  Body  robust.  Head  not  depressed;  eye 
small,  7  in  head,  4  in  interorbital  width.  Maxillary  barbels  reaching 
middle  of  pectoral  spine;  mental  barbels  to  beyond  the  branchioste- 
gals;  jaws  equal.  Dorsal  and  pectoral  spines  small,  acute,  not  con- 
cealed in  the  skin,  equal  in  length,  less  than  the  Interorbital  width, 
and  not  one-third  distance  from  snout  to  dorsal ;  pectoral  spine  weakly 
serrate  behind  only;  caudal  not  described.  Head  3f ;  depth  4f.  D.  I, 
6;  A.  22;  P.  I,  6.    Medina  Kiver,  Texas.    (Cope.) 

(Cope,  Ball.  U.  8.  Nat.  Mas.  xx,  35,  1880.) 

On  page  105,  after  Amiurus  natalisj  add: 

100  (&).  A.  bolU  Cope. 

Olivaceous,  belly  and  lower  barbels  pale.  Body  very  slender.  Head 
flat,  one-fifth  longer  than  wide;  jaws  subequal;  base  of  anal  as  long  as 
head.  Pectoral  spine  finely  serrate  i)osteriorly,  more  than  half  length 
of  head;  dorsal  spine  long,  smooth,  a  little  shorter  than  pectoral,  its 
base  a  little  nearer  muzzle  than  adipose  fin;  longest  anal  rays  half 
head;  caudal  rounded,  its  upper  rays  longer  than  lower.  Head  3§; 
depth  5J.  A.  26.  Little  Wichita  Eiver,  Texas.  (Cope.)  Perhaps  a 
variety  of  A.  natalis. 

(Cope,  Bull.  U.  S.  Nat.  Mus.  xx,  35,  1880.) 

Page  106.    The  genus  Ictalurus  has  been  heretofore  usually  distin- 
guished from  Amiurus  by  the  connection  of  the  supraoccipital  process, 
with  the  second  interspinal.    In  all  the  species  with  truncate  or  rounded 
caudal  fin,  there  is  a  considerable  interval  between  these  bones.    In  the 
Bull.  Nat.  Mus.  No.  16 56 

Digitized  by  VjOOQIC 


882       CONTRIBUTIONS   TO   NORTH    AMERICAN    ICHTHYOLOGY — IV. 

fork-tailed  species,  commonly  referred  to  Amiurusj  the  two  bones  are 
more  or  less  close  together;  in  some  species  apparently  joined  in  the 
yonng,  but  separated  in  the  adult;  in  others  apparently  slightly  sepa- 
rated at  thQ  surface  and  joined  under  the  skin.  In  but  two  species, 
furcatus  and  punctatxis^  is  there  a  continuous  bridge  formed  at  all  ages. 
In  view  of  the  complete  intergradation  of  this  character,  we  have  re- 
tained the  name  Amiurus  for  the  species  with  truncate  caudal  and  the 
interspinal  and  supraoccipital  wholly  separate,  and  Ictalurus  for  those 
with  forked  caudal  and  the  two  bones  in  question  joined  or  approxi- 
mated. The  only  other  alternative,  and  a  not  unreasonable  one,  is  to 
refer  all  these  species  to  one  genus,  Ictalurus. 

On  page  108,  instead  of  Ictalurus  lacustriSy  read: 
106*  I*  niffricans  (Le  S.)  Jor. 

The  '^Oadus  lacmtris^*  (Walb.  Art^di,  Pise.  1792,  144)  can  hardly 
be  identified  with  any  fish. 

Page  110.  To  the  description  of  Arius  feliSj  the  following  may  l>e 
added: 

Bands  of  palatihe  teeth  large,  not  prolonged  backward  over  the 
pterygoid  region;  fontanelle  prolonged  backward  in  a  narrow  groove; 
occipital  process  long,  narrow,  keeled.    Pectoral  rays  I,  9. 

Arius  equestris  B.  &  G.,  is  not  distinct  from  A.  felis^  and  should  be 
erased. 

Page  111.  Instead  of  Plectospondyli  read  Order  L.  Eventognathi. 
The  latter  name  is  unobjectionable,  and  has  priority  of  date. 

Page  113.  We  do  not  believe  that  IctiobuSy  BubalichthySj  and  Carpi- 
odes  can  be  maintained  as  distinct  genera,  and  think  it  preferable  to 
unite  the  three  under  the  earliest  name,  IcHobus.  In  its  dentition, 
Tctiohus  is  intermediate  between  Carpiodes  and  Bubalichthysy  and  in 
structure  of  mouth  Bubalichthys  stands  between  the  others. 

We  have  examined  the  original  manuscript  note-book  of  Bafinesque, 
containing  the  descriptions  which  were  afterwards  printed  in  the  Ich- 
thyologia  Ohiensis.    In  this  book  is  a  drawing  of  his  ^^Ictiobus  bubaluSj 


y^ 


*  It  is  described  as  follows : 

•^^Gadtts  lacustrUf  Americanis  Mathemeg,  Aoglis  Land  Cody  Pennant,  Arct.  Zool. 
Introd.  p.  191.  Corpus  tripedale,  superne  sub  spadicenm,  infeme  grlseiun;  cirri  tren 
in  mandibala  inferiore,  quorum  medius  longitudine  duos  alios  vincit.'' 

The  '*  Mathemeg  or  Land  Cod*^  of  Pennant  is  said  by  Richardson  to  be  a  cat-fish, 
ixuiX  it  may  have  been  /.  nigrioansj  but  the  description  is  whoUy  insufficient. 
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from  which  it  is  evident  that  the  species  intended  was  the  Catostomus 
hubalus  of  Kirtland — the  BubaUchthys  altus  of  this  work  (p.  116).  If 
this  identification  be  accepted  in  onr  nomenclature,  the  specific  name 
hubalus  shonld  take  the  place  of  altus,  and  cyprinella  that  of  hubaltis. 
If  Bafinesqae's  sjiecies  be  considered  unidentifiable,  the  same  change 
should  be  made,  as  Kirtland's  use  of  the  name  bubaltis  followed  next. 
As  Eafinesque's  J.  hubalus  was  the  type  of  his  Ictiohusj  in  strictness  the 
name  Bubaliohthys  should  be  superseded  by  IcUohus  as  a  subgeneric 
name,  while  the  group  heretofore  called  Ictiobus  would  be  called  8cle- 
rogrmthus  0.  &  V. 

In  this  view,  the  species  should  stand  as  follows: 

113.  I.  eypHnella  (C.  &  V.)  Ag.    (Sclerognatkus, ) 

114.  I.  nms  (Ag.)  J.  &  G.    (IcHohus.) 
tl9.  I.  bnbalns  Raf.    (loHobus,) 
116.  I.€arplo(Raf.)Nel8.    (Carpiodea.) 
117.1.  damalls  *  (Grd.  )J,&Q.    ( Carpiodes. ) 
118*  1.  thompsoni  (Ag.)  Nels.    (Carptodes,) 
119.  1.  bison  (Ag.)  Nels.    {Carpiodea,) 

190.  I.  cyprinns  (Le  S.)  J.  &  G.    (Carpiodes.) 
Idl.  I.  dlflrormls  (Cope)  Nels.    (Carpiodea.) 

Of  these  species,  117, 118, 119,  and  321  are  of  doubtful  validity- 
Page  126.  The  following  species  of  Catostomus  may  be  added: 
180  (c).  €•  nebnlifer  Garman. 

Brownish,  clouded  and  blotched  with  darker;  a  blackish  lateral 
shade;  belly  pale;  lower  half  of  preopercle  abruptly  silvery.  Body 
stout,  little  compressed.  Head  nearly  as  broad  as  eye;  eye  small, 
about  half  snout;  mouth  small;  lips  with  considerable  free  margin. 
Dorsal  inserted  midway  between  snout  and  caudal;  caudal  deeply 
notched;  anterior  rays  of  dorsal  longest.  Head  5;  depth  5.  D.  9; 
A.  8;  scales  14-90-14.  Nazas  Biver,  Coahuila.  (Oarman.)  Very  close 
to  (7.  guzmaniensis,  if  not  the  same. 
{Catostomus  nebuHferus  Garman,  Bull.  Mas.  Comp.  Zool.  viii,  89, 1881.) 


*  It  is  better  oot  to  adopt  the  name  tumidus  for  any  species  of  CarpiodeSf  as  the 
original  Carpiodes  tumidus  is  not  certainly  identified.  The  description  agrees  well 
with  yonng  specimens  of  J.  buhalusj  a  species  lately  obtained  by  ns  in  Texas. 
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Page  145.  "Teeth  one-rowed   (Chondrostomince)^   belongs  after  {, 

not  tt. 

Page  148,  thirtieth  line,  instead  of  Albumus,  read:  EiOHARDSONrus, 
108. 

Page  156.  Hyhorhynchua  flavipinnis  is  described  by  Professor  Cope  in 
Bull.  U.  S.  Nat.  Mus.  xx,  36, 1881,  and  H.  nigroUeniatus  and  Cochlog- 
nathus  biguttatuSy  on  page  37  of  the  same  paper. 

Page  157.  After  H.fluviatiUs  add: 

188  (&).  H.  pnnctlfer  GarmaD. 

Brownish,  paler  below;  cheeks  silvery,-  scales  pnnctulate;  a  black 
spot  at  base  of  candal.  Body  little  compressed,  the  anterior  profile 
regularly  curved.  Head  moderately  broad;  snout  rounded,  little 
longer  than  eye;  mouth  small;  maxillary  reaching  half  way  to  eye. 
Ventrals  short,  not  reaching  vent,  inserted  a  little  in  advance  of  dorsal. 
Pectorals  short,  reaching  little  more  than  half  way  to  ventrals;  caudal 
deeply  notched.  Lateral  line  slightly  decurved.  Head  4;  depth  4. 
D.  8;  A.  8;  scales  5-40-3.  "Distinguished  from  2>.  couchii  Grd.  by  the 
size  of  the  scales  and  a  stouter  form.'^  Tributaries  of  Lago  del  Muerte, 
Goahuila.    (Oarman.) 

{Hyhognaihwi  (Dionda)  punottfer  Garman,  Bull.  Mus.  Comp.  Zool.  vHi,  89, 1881.) 

Page  176.  After  C.  bubaUna  add: 

936  (&).  C.  rabilpinna  (Garm.)  J.  &  G. 

Brownish  above,  sides  rosy  or  silvery;  cheeks  silvery;  a  brownish 
band  from  nape  to  pectorals;  lower  fins  salmon  color;  caudal  reddish; 
dorsal  dark  brown.  Body  deep,  much  compressed,  the  back  arched. 
Head  small;  snout  shorter  than  eye;  maxillary  not  reaching  eye.  Pec- 
torals not  reaching  ventrals,  the  latter  to  anal;  caudal  deeply  forked. 
Scales  much  deeper  than  long.  Head  4^;  depth  2|.  D.  8;  A.  11; 
scales  7-38-3.  L.  3  inches.  Tributaries  of  Lago  del  Muerte,  Coahuila. 
{Oarman.) 

(Cyprinellarubripinna  Garman,  Ball.  Mus.  Comp.  Zool.  yiii,  91,  1881.) 

Page  206.  Rhiniohthys  Ag.: 

Professor  Garman  gives  in  Science  Observer  (1881,  vol.  iii,  No.  8,  p. 
57)  a  detailed  account  of  the  genus  RhinichthySj  in  which  15  species 
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are  recognized.    These  are  distinguisbed  by  the  characters  given  in 
the  following  analytical  key: 

0.  Month  ioferior,  snont  produced  beyond  it. 

b,  (First  dorsal  ray  midway  between  end  of  snout  and  base  of  caudal. 

c  Lateral  line  60-64;  1.  trans.  10  +  1+9 nasutus, 

cc.  Lateral  line  70 cataractce, 

hb.  First  dorsal  ray  midway  between  anterior  nostril  and  base  of  caudal. 

d.  Lat.  1.  75-«0;  1.  trans.  10  + 1  + 10 marmanUus. 

dd,  Lat.  1.70;  1.  trans.  10+1  +  10 luteus. 

bbb.  First  dorsal  ray  midway  between  front  of  mouth  and  base  of  caudal. 

f.  Lat.  J.  70;  1.  trans.  11  +  1  + 10;  snout  narrow ocella. 

ee.  Lat.  L80;  1.  trans.  12  +  1  +  12 ^ dulcU, 

eee.  Lat.  1.  70-72;  1;  trans.  12  + 1  + 13 iraMnwnianw, 

bbbb.  First  dorsal  midway  between  middle  of  eye  and  base  of  caudal. 

/.  L.  trans.  25 max%llo9UB. 

aa*  Mouth  subinferior,  snout  not  produced. 

g.  First  dorsal  midway  between  nostril  and  base  of  caudal;  lat.  1.  80; 

1.  trans.  14  +  1  +  10 badim, 

gg.  First  dorsal  midway  from  eye. 

h,  Lat.  1.58-60;  1.  trans.  9  + 1  +  7 simm. 

hk.  Lat.  1.  70;  1.  trans.  11 +  1  +  8 obiuaus. 

hhh,  Lat.  1.63;  1.  trans.  12  +  1+91 atronasus, 

i.  Stout,  black  band  obsolete luuatua, 

ooa.  Mouth  anterior. 

k.  First  dorsal  midway  from  front  of  eye. 

I.  Lat.  1.69-76;  1.  trans.  11  + 1  + 10 meleagris, 

II  Lat.  1.64;  1.  trans.  9  + 1  +  7 arenatus. 

Most  of  these  species  we  are  unable  to  recognize.  They  seem  to  us 
to  be  merely  local  varieties,  or  even  individual  variations,  of  the  two  or 
three  most  widely-distributed  types  in  this  genus. 

The  following  may  perhaps  be  inserted: 

Page  207.  After  R.  transmontanua  add: 

816  (&).  B.  dalcis  (Grd.)  Jor.  &  Copel. 

Eeddish  brown,  clouded  with  darker;  lateral  band  very  faint;  a 
dark  caudal  spot.  Snout  blunt,  projecting  beyond  mouth,  which  is 
small  and  inferior.  Barbel  small,  sometimes  absent.  Ventrals  reach- 
ing vent.  Scales  small.  Head  4J.  D.  9^  A.  85  scales  12-80-12.  Platte 
Valley.     {Oarman.) 

{Argijreus  dulcis  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  Sweetwater  River;  Gar- 
man,  Science  Observer,  1881,  59,  Cheyenne:  Rhinich  thy  $  ocella  Garman,  1.  c.  59,  from 
N.  E.  Wyoming  and  Montana,  has  the  snout  narrow,  the  barbel  conspicuous,  the 
scales  11-70-10:  Rhimchthijs  luteus  Garman,  Bull.  Mns.  Comp.  Zool.  1881,  87,  and 
Science  Observer,  1881,  59,  from  Ogden,  Utah,  has  the  snout  long,  more  than  twice 
eye,  the  barbel  small,  and  the  scales  10-70-10:  Bhinichihys  marmoratus  Ag. ;  Garman, 

1.  c.  58,  from  Sault  Ste.  Marie,  has  the  scales  10-78-10,  and  is  possibly  distinct  from 
22.  cataractce.) 
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Page  208.  After  Rhinichthya  atronasus  add : 

318  (6).  R.  badius  Ganuan. 

Brownish,  mottled;  sides  and  belly  silvery.  Front  of  dorsal  midway 
between  nostril  and  eye.  Scales  14-80-10;  otherwise  a£  in  i^.  ohtusm. 
Clinch  Elver.    ( Oarm  an. ) 

(Garman,  Science  Observer,  1881,  60.) 

818  (o).  R.  slmus  Garmau. 

Clouded  brown;  a  dark  lateral  stripe,  bounded  above  by  a  silvery 
line.  Head  depressed  above  and  in  front  of  eyes;  snout  rather  broad, 
thin,  little  projecting.  First  dorsal  midway  between  eye  and  base  of 
caudal.  Head  4^.  D.  9;  A.  8;  scales  9-60-7;  teeth  2,  4-4,  2.  Coa- 
huila,  Mexico.    (Oar man.) 

(Garman,  Science  Observer,  1881,  61.) 

818  id),  R.  meleairrls  Ag. 

Similar  to  B.  ohtusus^  but  with  the  jaws  nearly  equal.     Head  broad, 

narrowed  anteriorly;  lips  sriall;  teeth  2,  4-4,  2.     Head  3 J.    D.  9;  A. 

7;  scales  11-70-8.    Western  Illinois  and  Iowa. 

(Agassiz,  Am.  Journ.  Sci.  Art^,  1854,  357;  Garman,  fiuU.  Mus.  Comp.  Zool.  1881,  86, 
and  Science  Observer,  1881,  62.) 

318  (e).  R.  arenatus  Garman. 

Similar  to  R.  ineleagrisj  but  with  larger  scales,  and  the  teeth  1, 4-4, 1. 
Head  4J;  depth  5 J,  D.  8;  A.  7;  scales  9-64-7.  Sand  Hill  River,  Min- 
nesota.    (Oarman.) 

(Garman,  Bull.  Mus.  Comp.  Zool.  1881,  87,  and  Science  Observer,  1881,  62.) 

Page  235,  tenth  line,  read:  "nearly  reaching  Tentrals.'^ 

Page  241.  The  specimens  described  in  the  text  as  Squalius  atrariusj 
are  the  young  of  the  species  described  on  page  240  as  SqtiaUus  rhoma- 
leus.  Siboma  atraria  Cope  is  also  identical  with  the  latter  species. 
Whether  Siboma  atraria  Grd.  is  the  same  is  very  doubtful.  The  follow- 
ing are  the  characters  assigned  to  it,  and  may  be  substituted  for  thos^ 
given  in  the  text: 

397.  8.  atrarlus  (Grd.)  J.  &  G. 

Blackish  above,  mottled  with  dark;  paler  below.  Body  somewhat 
elongate,  subfusiform;  caudal  peduncle  stout;  head  larger  than  in  S. 
gibbosm;  the  fins  lower;  profile  of  head  gently  sloping  forward,  the 
snout  subconical.  Mouth  small,  the  maxillary  not  reaching  to  oppo- 
site eye.    Eye  small,  5J  in  head.    Dorsal  inserted  over  ventrals,  near^ 
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base  of  caudal  than  snoat  Head  nearly  4  (with  caudal).  D.  9;  A.  8; 
scales  11-7.  Teeth  1, 4-5, 2,  without  grinding  surface  properly  so  called. 
L.  7  inches.    From  a  spring  in  Utah,  near  the  desert.    (Oirard.) 

(Sibima  atraria  Grd.  Proc.  Ac.  Nat.  Sci.  Phila.  1856,  208,  and  U.  S.  Pac.  R.  R.  Sarv. 
X,  297:  fSiboma  atraria  var.  Umgioepa  Cope  &  Yarrow,  Zool.  Wheeler's  £xpL  W.  100th 
Mer.  Y.  667,  1876,  from  Nevada ;  a  smaU  fish  with  the  scales  12-56-5,  the  head  4,  the 
depth  4i  in  length. ) 

Page  244.  l^nmerons  specimens  of  Phoximus  phlegethontis  from  Provo 
Wver  examined  by  us  are  full-grown  at  a  length  of  barely  2  inches;  the 
lateral  line  is  almost  wholly  wanting  in  all. 

Page  244.  If  the  generic  name  Leucos  be  considered  as  preoccupied, 
this  genus  should  stand  as — 

104.— ]IIir£.OIiEV€VS  Cope. 

Page  262.  Instead  of  MegcUops  thrissoides  read : 
486.  M.  atlantlcus  C.  &  Y. 

And  erase  the  synonym  "  Clupea  thrissoides  Bloch  &  Schneider,  1801, 
424,^^  inserting  instead  '^Megalops  atlanticus  C.  &  V.  xix,  398.'' 

Clupea  thrissoides  Bloch  &  Schneider  is  based  on  Broussonet's  descrip- 
tion of  his  Clupea  cypHnoideSj  which  is  the  East  Indian  Megalops  cypri- 
noides  (Brouss.)  Bleek.  On  our  Oulf  coast,  Megalops  atlanticus  reaches 
a  length  of  about  6  feet,  and  is  known  a«  "Grande  Ecaille.'' 

Page  265.  After  Clupea  saga^  add: 
441  (h).  €.  pseudohispanica  (Poey)  GtYn,— Spanish  Sardine. 

Plain  bluish,  silvery  or  golden  below.  Body  slender,  little  com- 
pressed, the  belly  scarcely  carinated,  its  scutes  weak;  mouth  small,  the 
maxillary  extending  a  little  past  front  of  pupil,  2f  in  head;  lower  jaw 
and  tongue  with  a  few  feeble  teeth;  cheeks  much  longer  than  deep,  the 
depth  below  eye  ^  eye,  which  is  3 J  in  head;  opercle  without  striae.  Gill- 
rakers  long,  very  slender,  30  to  40  below  angle.  Caudal  as  long  as  head; 
ventrals  below  middle  of  dorsal;  peritoneum  pale.  Head  4J;  depth  5J. 
D.  18;  A.  17 ;  Lat.  1.  about  45.  L.  6 J  inches.  Cuba  to  Pensaeola,  Florida. 
Closely  allied  to  the  European  Sardine  {Clupea  piUhardus  Walbaum), 
which  is  best  distinguished  by  the  strongly  striate  opercle. 

{Sardinia paeudohispanica  Poey,  Memorias  Cuba,  ii,  311,  I860;  GUnther,  vii,  442.) 

Page  271.  After  D.  cepedianum  add: 
4(11.  I>.  mexlcanum  (Gthr.)  J.  <&  G. 

Silvery,  a  small  round  dark  spot  at  the  shoulder.  Maxillary  reaching 
front  of  eye;  jaws  even  in  front;  eye  as  long  as  snout,  four  in  head 
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Insertion  of  dorsal  fin  median,  immediately  behind  base  of  ventrals; 
the  filament  reaching  end  of  anal  fin.     Scales  large;  nine  scutes  be 
hind  ventrals.    Head  3J;  depth. 2|.    D.  14;  A.  25;  Lat.  1. 40;  L.  tJ.  13. 
Gulf  of  Mexico;  north  to  Louisiana.     {Oiinther.) 
{Chatoes8U8  mexicanus  Glintber,  vii,  400,  1868.) 

Page  273.  After  Stolephort^  ringens  add  : 
4(13  (&).  S.  naous  (Grd.)  J.  &  G. 

Pale,  but  not  translucent;  sides  with  a  broad  silvery  shade,  but  with- 
out distinct  stripe.  Body  slender,  moderately  compressed,  the  belly 
carinate  and  faintly  serrate.  Head  compressed,  conic,  the  snout  rather 
X)ointed,  bluntish  at  tip.  Maxillary  extending  beyond  root  of  mandible. 
Bye  not  very  large.  Teeth  in  both  jaws.  Pectorals  and  ventrals  short. 
Head  3J;  depth  5.  A.  22.  Southern  California;  abundant.  Yery 
likely  the  young  of  8,  ringem,  from  which  it  seems  to  be  separated  by 
the  more  compressed  body.  The  many  specimens  obtained  by  us  at 
San  Diego  were  of  the  same  size,  and  ^hools  of  immature  anchovies, 
uniform  in  size,  ai*e  rarely  seen.  ^ 

{Engraulie  nanus  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  334,  1858.) 

Page  273.  After  Stolephorus  hiulcusj  which  is  probably  identical  with 
IS.  hrowni,  read; 

4(14  (&).  S.  mItctaUII  (C.  <&  V.)  J.  <&  G. 

Very  pale,  translucent,  the  silvery  lateral  stripe  very  narrow  and  not 
well  defined,  scarcely  wider  than  pupil ;  snout  and  caudal  yellowish, 
with  many  dark  points;  middle  line  of  back  with  a  continuous  stripe 
formed  of  dark  points;  dark  points  along  base  of  anal  and  behind  it. 
Body  rather  short  and  deep,  compressed,  belly  slightly  serrated ;  snout 
short,  not  longer  than  pupil;  eye  very  large;  maxillary  extending  beyond 
root  of  mandible,  about  to  margin  of  opercle;  both  jaws  with  distinct 
teeth;  cheeks  broadly  triangular.  Anal  long  and  high,  itfi  base  3f  in 
body ;  its  first  ray  nearly  under  middle  of  dorsal.  Pectorals  long,  1 J  in 
head.  Head  3  J ;  depth  4.  D.  14;  A.  26;  Lat.  1.  about  37.  L.  2  J  inches. 
Atlantic  coast;  abundant  from  Cape  Cod  to  Southern  Texas. 

(EngrauUs  mitchilU  Cuv.  &  Val.  xxi,  50  (not  of  GUnther) :  Engraulia  vitlatus  Storer, 
Hist.  Fish.  Mass.  'Mlj  pi.  xxvii,  f.  3  (uot  Clupea  tyittata  Mitch.):  Jordan  <&  Gilbert, 
Proc.  U.  S.  Nat.  Mus.  1882:  fEngraulis  duodecim  Cope,  Trans.  Am.  Philos,  Soc.  1866, 
405  (last  ray  of  dorsal  said  to  be  in  front  of  first  of  anal). 

On  page  276,  after  Alepidoaaurvs  ferox,  add: 
458  (&).  A.  sesculapius  Bean. 
Closely  related  to  A.feroxj  differing  chiefly  in  the  much  shorter  pec- 


Digitized  by  VjOOQIC 


ADDENDA — 46.    SALMONID^— COREGONUS.  889 

torals  and  ventrals,  the  latter  of  7  i-ays,  the  former  of  12.    Gill  rakers 
23  (27  in  A.ferox).    Eye  6  in  head,  the  maxilhiry  extending  to  beyond 
it.    Head  6;  depth  U.    D.  39;  A.  16;  vertebra  (as  in  A /erox)  50.    Una- 
lashka,  Alaska.    (Bean.) 
(Bean,  Proc.  U.  S.  Nat.  Mus.  v,  1882.) 

Page  281.  After  Synodtis  lucioceps  add : 
464  (&).  S.  interntedlus  (Spix)  Foe j. ^Sand-diver, 

Grayish,  abruptly  paler  below;  back  and  sides  with  eight  dark  cross- 
bands,  broadest  at  lateral  line;  a  jet-black  blotch  on  upper  part  of 
shoulder-girdle,  hidden  by  opercle;  membrane  of  maxillary  black;  dor- 
sal and  pectorals  barred,  the  former  in  fine  pattern ;  lower  fins  and  lower 
part  of  head  sulphur  yellow.  Body  rather  stout;  head  bluut,  large, 
the  snout  broader  than  long,  about  equal  to  eye,  which  is  4^  in  head; 
frontal  bones  little  striate ;  interorbital  space  concave,  6  in  head ;  i)romi- 
nent  striie  behind  eye;  jaws  subequal;  maxillary  1§  in  head,  louger 
than  pectoral.  Scales  large,  4  to  6  rows  on  cheek;  3  series  between 
adipose  fin  and  lateral  line.  Dorsal  high,  as  high  as  long;  ])ectoral  2 
in  head;  ventral  1^.  Head  4;  depth  8.  D.  11;  A.  11;  scales  4-48-7. 
L.  15  inches.    West  Florida  to  Brazil. 

(Saurus  intermedins  Spix,  Piso.  Brazil,  81 :  Saurue  intermediua  GUuther,  v,  396:  8auru$ 
anali8  Cuv.  &  Val.  xxii,  483;  Poey,  Syn.  Pise.  Cub.  414.) 

On  page  288,  twelfth  line,  read:  Mouth  generally  terminal. 

On  page  290,  all  the  text  between  the  description  of  Microstoma 
grcenlandicum  and  that  of  Mallotus,  on  page  291,  should  be  cancelled. 

On  page  300,4fefter  Coregonus  merkiy  add : 

498  (h)  €•  lauren«  Bean. 

**The  height  of  the  body  is  greater  than  the  length  of  the  head  and 
equals  one-fourth  of  the  total  length  without  the  caudal ;  the  distance 
of  the  nape  from  the  front  margin  of  the  jaw  is  contained  2J  times  in 
its  distance  from  the  beginning  of  the  dorsal.  The  diameter  of  the  eye 
equals  the  length  of  the  snout,  and  is  about  one-fifth  that  of  the  head. 
Maxillary  reaching  nearly  to  the  middle  of  the  eye,  its  length  contained 
3J  times  in  that  of  the  head ;  the  supplemental  bone  about  half  as  long 
as  the  maxilla,  and  its  greatest  width  equals  one-third  of  its  length. 
The  length  of  the  mandible  equals  three-sevenths  of  that  of  the  head, 
reaching  to  the  hind  margin  of  the  orbit.  The  appendage  of  the  ven- 
tral fin  is  less  than  half  as  long  as  the  fin  and  nearly  equal  in  length  to 
the  7  scales  immediately  over  it.''    Eye  5  in  head.    Scales  much  smaller 
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than  nsual  in  C.  artedi.    D.  12;  A.  11;  V.  12;  P.  16;  Lat.  1.  84  to  95. 
Northern  Alaska;  Yukon  River  to  Point  Barrow.    (Bean,) 
(Beau,  Proc.  U.  S.  Nat.  Mug.  iv,  1881,  156.) 

Page  306.  Instead  of  Oncorhynchua  chouicha  read: 
499.  O.  tchawytcha  (Walb.)  J.  <&  G. 

The  barbarous  appearance  of  this  name  scarcely  warrants  so  great  a 
change  in  its  orthography. 

Page  320.  No.  615,  Salvelinus  hoodii^  should  be  erased.  The  speci- 
mens in  the  British  Museum,  described  by  Dr.  Giinther  as  Salmo  hoodi 
(vi,  150),  belong  to  Salvelinm  namayeush.  The  remaining  types  of  Rich- 
ardson's original  description  belong  to  Salvelinus  fonUiuilia. 

Page  325.  After  Chologaster  agassizi  add: 
5tl8  (b).  €.  papillifer  Forbes. 

The  specimen  from  Southern  Illinois,  described  in  the  text  from  the 
MSS.  of  Professor  Forbes,  proves  to  be  distinct  from  C.  agaasizL  Several 
other  specimens  have  been  since  obtained.  It  is  further  distinguished 
from  the  other  members  of  the  genus  by  the  presence  of  tactile  papillary 
ridges,  as  in  Amblyopsis  and  Typhlichtliys.  The  character  of  "no  papil- 
lary ridges^,  assigned  in  the  text  to  Chologaster ,  should  therefore  be 
erased. 

(Chologaster papilliferus  Forbes,  Anaer.  Nat.  Jan.  1882,  1.) 

Page  329.  Cyprinodon  gihbosus  appears  to  be  identical  with  C.  varie- 
gatus,  dift'ering  possibly  in  slightly  greater  size  and  deeper  coloration, 
the  ante-dorsal  region  being,  in  the  males,  of  an  inten^  steel-blue  and 
the  lower  parts  largely  salmon-red.  Head  3f  to  3f ;  depth  2  to  2f.  D. 
11;  A.  10;  scales  26-13. 

For  Cyprinodon  gibhosus  (B.  &  G.)  substitute — 
536.  €•  boviuus  B.  &  G. 

A  doubtful  species,  differing  from  C.  variegatus  in  having  the  head  3 
in  length,  the  eye  4  in  head,  the  ventrals  under  anterior  margin  of  dor- 
sal, and  the  fin-rays  D.  9,  A.  8.    Leon's  Spring,  Texas. 

(B.  «fe  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389,  etc.) 

5il6  (5).  €•  eximius  Grd. 

Differs  from  0.  variegatus  in  having  the  head  3^  in  length,  the  eye  4 
in  head;  D.  12,  A.  12.  Coloration  pale,  the  male  largely  golden.  L.  2 J 
inches.    Chihuahua  River. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  158.) 
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Page  333.  Fundulus  similu  is  very  abundant  everywhere  on  the  Gulf 
coast  and  north  to  South  Carolina. 

Page  333.  Instead  of  Fundttlus  zebra  read: 
A86.  F.  zebrinus  J.  <&  6.  uom.  sp.  nov. 
The  name  ^^zehra^^  is  preoccupied  in  this  genus. 

Page  335.  Omit  from  the  synonymy  of  Fundulus  adiniaj  Adinia  multi- 
fasciata  Grd.  which  is  a. very  different  species = Fundulus  xenicus  J.  &  G. 

Page  336.  After  F.  nigrofasciatus  add: 

• 

543  (&).  F.  oceUaris  J.  <&  G. 

^  dark  olive,  golden  below;  sides  with  13  to  15  dark  cross-bands, 
nearly  parallel,  the  anterior  paiTOwer  than  the  interspaces  j  sides  pos- 
teriorly tinely  speckled,  with  small  x>6arly  spots  on  both  bands  ^d  in- 
terspaces; dorsal  and  anal  margined  with  orange;  both  fins  with  black 
and  i>early  spots.  $  dark  olive;  sides  dusted  with  dark  points;  middle 
of  sides  with  about  13  very  narrow  dark  half  bars;  dorsal  with  an 
ocellated  black  spot  posteriorly.  Head  small  and  slender,  the  snout 
shoi-t.  Body  rather  slender.  Eye  4  in  head,  1|  in  interorbital  width. 
Teeth  small,  the  outer  series  somewhat  enlarged.  Dorsal  high,  in 
males  reaching  base  of  caudal,  in  females  much  lower;  anal  inserted 
under  second  ray  of  dorsal.  Oviduct  not  adnate  to  its  first  ray.  Head 
3J;  depth  4.  D.  11;  A.  10;  V.  6;  P.  13;  scales  35-15.  L.  3  inches. 
Pensacola  Bay,  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  336.  After  Fundulus  heteroclitus  add : 
»'(43  ib).  T.  irrandis  B.  &  G. 

Very  closely  related  to  F.  heteroclitus^  but  differing  constantly  in  the 
much  lower  fins,  the  longest  rays  of  the  dorsal  even  in  the  male  not 
more  than  half  head,  of  anal  If  in  head;  eye  4  to  4J  in  head,  slightly 
more  than  half  interorbital  space.  Head  3  to  3^;  depth  3f  to  3|.  D. 
11;  A.  10  or  11;  scales  35  to  38-15.  L.  3  to  6  inches.  Gulf  coast;  re- 
placing F.  heteroclitus, 

(B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  ia')3,  389,  etc.:  Fmdulm floHdensU  Grd.  Proc. 
*  Acad.  Nat.  Sci.  Phila.  1859,  157.) 

Page  337.  After  Fundulus  stelUfer  add: 

XX,  Body  short  and  deep,  strongly  compressed;  gill-membranes  restricted  above  *o 
region  below  upper  edge  of  pectoral.     {Adinia  Grd.) 


Digitized  by  VjOOQIC 


892      CONTRIBUTIONS   TO   NORTH   AMERICAN    ICHTHYOLOGY — ^IV. 

545  (h).  T.  xenicus  J.  <&  G. 

S  dark  green;  sides  with  10  to  14  narrow,  pearly  bands,  slightly  ob- 
lique, and  mostly  narrower  than  the  interspaces;  a  diffuse  dusky  blotch 
below  and  behind  eye;  lower  jaw  orange;  belly  yellow;  dorsal  and  anal 
blackish,  with  many  round,  pale-blne  spots,  besides  orange  spots  near 
base  of  fin;  caudal  barred,  with  some  pale  spots;  ventrals  dusky,  tipped 
with  yellow.  9  greenish,  with  a  faint  dark  lateral  shade  and  some  pale 
cross-bands;  lower  fins  largely  yellow;  upper  mostly  dusky.  Body 
very  deep,  much  compressed,  much  as  in  Gyprinodon;  the  caudal  pe- 
duncle very  deep;  the  head  depressed,  rapidly  tapering  to  a  sharp,  con- 
ical snout;  the  anterior  profile  somewhat  concave.  Females  and  young 
with  the  back  less  elevated.  Teeth  very  small,  in  a  villiform  band,  those 
of  the  outer  series  wide-set  and  considerably  larger.  Eye  large,  3  in 
head,  1^  in  interorbital  space;  opercle  adnate  to  shoulder-girdle  above 
base#f  pectoral  (as  in  Cyprinodon  and  Jordanella).  Dorsal  inserted  in 
advance  of  anal,  its  origin  midway  between  caudal  and  middle  of  eye, 
the  longest  rays  in  males  reaching  base  of  caudal.  If  in  head;  anal 
lower;  ventrals  IJ  in  head.  Intestinal  canal  as  long  as  body.  Head 
3;  depth  2  {2f  to  2^  in  9).  D.  9  or  10;  A.  11  or  12;  V.  6;  P.  14;  B.  5: 
scales  25-10.  L.  2  inches.  Gulf  coast,  West  Florida  to  Texas;  locally 
very  abundant  in  shallow  lagoons. 

{Adinia  muUifasciuta  Girord,  Proo.  Acad.  Nat.  Sci.  Phila.  1859,  117;  Jordan  &  Gil- 
bert, Proc.  U.  S.  Nat.  Mas.  1882,  not  Hydrargyra  muUifaaoiata  Le  Sueur,  nor  FuntMtM 
adinia  Jor.  &,  Gilb.) 

Page  340.  Zygonectes  atrilatus  should  probably  be  suppressed.  It 
appears  to  be  based  on  females  of  Oambusia  patruelis. 

Page  340.  Instead  of  Zyg(mecte%  meUmops  read: 
(I(I2«  Z.  inunis  J.  <&  6. 

The  known  specimens  of  this  species  are  from  Cache  Eiver,  in  South- 
ern Illinois.    For  the  synonymy  in  the  text  substitute — 

(Zygonectes  met anopa  J ord&Uy  Bull.  Illinois  Lab.  Nat.  Hist,  ii,  52, 1878  (not  HapJochUu* 
melanopa  Cope):  Jor.  ^  Gilb.  Proo.  U.  S.  Nat  Mus.  1882:  Haplockilus  melanops  Cope 
and  Z.  melanopa  Hay  are  apparently  Oambuaia pairuelta.) 

Page  341.  Zygonectes  brachyptertis  is  described  by  Professor  Cope  in 
Bull.  U.  S.  Nat.  Mus.  xx,  34,  1880. 

Page  341.  After  Zygonectes  dispar  add : 

5(13  (&).  Z.  craticula  Goode  &  Bean. 
Olivaceous;  sides  with  about  6  sharply-defined,  jet-black  longitudinal 
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stripes  following  the  rows  of  scales,  the  stripes  a  little  narrower  than 
the  interspaces;  a  large  blackish  blotch  below  eye;  fins  nearly  plain, 
the  upper  somewhat  dusky;  young  with  faint  dark  bars.  Body  com- 
paratively long  and  slender,  little  compressed.  Caudal  peduncle  long, 
rather  slender.  Head  long,  broad  and  depressed  above.  Eye  large, 
about  equal  to  snout,  §  interorbital  width,  SJ  in  head.  Lower  jaw 
heavy.  Teeth  small,  the  outer  scarcely  enlarged.  Fins  all  small. 
Head  3§;  depth  6.  D.  8;  A.  9;  scales  40-10.  Indian  River,  Florida. 
(Goode  &  Bean,  Proo.  U.  S.  Nat.  Mas.  y,  1S82.) 

Page  343.  Lucania  venusta  is  gederaUy  common  along  the  Gulf  coast. 
Color  nearly  plain  light  olive,  the  males  with  the  dorsal  and  caudal 
bright  yellow,  the  anal  orange,  each  of  these  fins  margined  with  black ; 
dorsal  with  black  spot  at  base  in  front,  ocellated  with  yellow.  D.  11  or 
12;  A.  9  or  10;  scales  26-8.  * 

Page  343.  To  the  description  of  I/ucania parva  add: 

Plain  olive,  edges  of  scales  darker;  front  of  dorsal  with  a  dusky  spot. 

Body  comparatively  deep,  the  back  somewhat  arched.    Dorsal  high; 

anal  small.     Head  3J;  depth  3^.     D.  11;  A.  8;  scales  26-8.     L.  1^ 

inches.    Connecticut  to  Florida  (Bean). 

Page  345.  No.  562  may  be  rcdescribed  as  follows: 

5«9.  O.  patmelis  (B.  &  G.)  Grd. 

Light  olive,  each  scale  edged  with  darker;  a  very  narrow  dark  streak 
along  sides;  top  of  head  dusky;  an  obscure  bluish -black  bar  below 
eye;  a  black  blotch  on  each  side  of  belly,  caused  by  the  black  perito- 
neum showing  through  the  skin;  fins  dusky;  the  caudal  sometimes 
dotted.  Body  rather  slender.  Head  small,  very  broad  and  much  de- 
pressed; teeth  in  broad  villiform  bands;  eye  small.  If  in  interorbital 
width,  3^  to  3^  in  head.  Intestinal  canal  as  long  as  body.  Dorsal 
small,  far  back;  distance  from  its  insertion  to  caudal  half  that  to  snout; 
anal  larger  and  higher  than  dorsal.  Head  4;  depth  3  to  4.  D.  7;  A. 
8  or  9;  scales  30-10.  L.  1^  inches.  Marshes  and  lagoons  of  the  South 
Atlantic  and  Gulf  coasts,  Delaware  to  Mexico,  mostly  in  brackish  or 
fresh  water;  excessively  common  in  Louisiana.  Eastern  specimens 
(var.  Jiolbrooki;  Maryland  to  Florida)  have  usually  the  eye  larger,  about 
one-third  length  of  head,  IJ  in  interorbital  width;  head  3|  in  length. 
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The  young  are  produced  in  early  summer,  when  about  one-third  of  an 
inch  long.* 

(Heterandria  patruelia  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390;  Grd.  U.  S. 
Mex.  Bound.  Surv.  Ichth.  72:  Gambusia  speoiosOf  gracilis  Grd.  Proc.  Acad.  Nat.  Sci. 
Phila.  1859, 121 :  Heterandria  affinis  B.  <&  G.  1.  o.  390 :  Gambwria  humilis  and  affinis  Gthr. 
vi,  335,  336:  Heterandria  holbrooH  Agaseiz  M88.;  Girard,  Proc.  Acad.  Nat.  Sci.  Phila. 
1859,  61;  Giinther,  vi,  334:  Haplochilus  melanope  Cope,  Proc.  Amer.  Phil.  Soc.  Phila. 
1870,  457:  Zygonectea  atnlatm  Jor.  <fc  Brayt.  Bull.  U.  S.  Nat.  Mua.  xii,  84, 1878.) 

Pages  345,  346.  Gambmia  humilis  and  Oambusia  affinis  may  be  sup- 
pressed as  identical  with  G.  patruelis. 

Page  346.  After  Gamhusia  nobilis  add: 

566  (().  O.  senilis  Grd. 

Brown,  sides  with  dark  specks;  vertical  fins  speckled.  Ventrals  very 
small,  not  reaching  vent;  anal  rather  large.  Head  5  in  total  length. 
D.  9;  A.  10.    L.  2 J  inches.    Chihuahua  River. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phiia.  la'iQ,  121.) 

Page  347.  Under  Mollienesia  latipinna  read: 

'^Eye  greater  than  snout,  2  in  head,  If  to  2  in  interorbital  width .'^ 
"Caudal-membrane  dark  orange,  with  black  dots.'^    "D.  14  or  15;  A. 

8." 

Page  347.  After  Mollienesia  latipinna  add: 

567  (&).  M.  lincTolata  (Grd.)  J.  <&  G. 

Color  of  M.  latipinna^  the  sides  with  five  dark  half-bars.  Eye  small, 
3J  to  3J  in  head.  Dorsal  fin  rather  small,  its  rays  13  (rarely  14)  in 
number;  otherwise  essentially  as  in  Jtf .  latipinna^  of  which  it  may  be  a 
variety.    Marshes  and  lagoons  of  Louisiana  and  Texas. 

(P(cci/ia  lineolata  Grd.  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859, 70:  Limia  pceoiloides  Grd. 
1.0.  70.) 

Page  352.  Instead  of  JEsox  salmoneus  read: 
574.  £•  umbrosus  Kirt. 

The  Esox  vittatus  and  E.  salmoneus  appear,  from  Bafinesque's  manu- 
script notes,  to  have  been  mythical. 

Page  355.  Instead  of  Murcena  melanotiSj  which  is  not  yet  known  to 
occur  in  our  waters,  substitute: 
578.  M.  retifera  Goode  <&  Bean  MSS. 

Body  moderately  stout,  somewhat  compressed.    Teeth  of  upper  jaw 


•Among  the  genera  of  O/prinodonU,  only  those  which  have  the  anal  fin  in  the  male 
modified  are  knoton  to  he  Tiviparous.  The  others  {Cyprinodon^  Fundulu$,  Zygoneotm^ 
etc.)  are  probably  aU  oviparous. 
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in  two  series,  the  outer  series  of  a  few  short,  fixed  teeth ;  the  inner 
series  of  about  10  long,  compressed  teeth,  a  few  of  which  are  depressi- 
ble,  all  more  or  less  directed  backward;  those  ot  the  middle  of  the  jaw 
somewhat  larger  than  those  in  flront.  Yomer  with  1  or  2  depressible 
canines.  Teeth  of  lower  jaw  similar  to  those  of  upper;  the  large  teeth 
rather  shorter  and  broader;  teeth  all  entire;  mouth  not  closing  com- 
pletely. The  tubes  of  anterior  and  posterior  nostrils  about  equal, 
slightly  shorter  than  eye.  Cleft  of  the  mouth  2f  times  in  length  of 
head ;  eye  over  middle  of  cleft,  1§  in  snout.  Snout  6  in  head.  Head 
2J  in  trunk.  Tail  very  little  longer  than  rest  of  bod.y.  Dorsal  mod- 
erate, beginning  over  the  middle  of  head.  Gill-opening  small,  about 
as  broad  as  eye.  Color  light  brown,  regularly  reticulated  with  black- 
ish, the  reticulations  inclosing  hexagonal  or  roundish  spots  of  the 
ground  color,  irregular  in  size,  longer  than  the  eye.  Entire  fish  fur- 
ther covered  thickly  with  small  whitish  spots,  smaller  than  the  pupil; 
These  spots  smallest  and  most  numerous  anteriorly,  nearly  obsolete  on 
the  belly,  and  present*  on  the  inside  of  the  mouth.  Gill-opening  sur- 
rounded by  a  small  blackish  blotch  not  twice  as  broad  as  eye.  Angle 
of  the  mouth  black ;  dorsal  with  about  5  longitudinal  blackish  lines, 
which  are  obsolete  posteriorly.  Anal  with  a  blackish  longitudinal 
stripe.    Charleston,  South  Carolina. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  357.  After  Murcma  ocellata  add: 

580  (&).  m.  afra  (Blocb)  Gthr. 

Greenish  black ;  fins  with  dark  lines  and  without  pale  edge.  Teeth 
uniserial  in  old  examples,  the  vomerine  teeth  being  sometimes  biserial; 
mandible  with  about  20  teeth  on  each  side,  the  four  anterioi:  much  lon- 
ger than  the  others,  and,  like  the  canines,  rather  elongate.  Anterior 
nasal  tubes  half  as  long  as  eye.  Gill-opening  nearly  as  wide  as  eye. 
Snout  narrow,  produced,  pointed;  eye  moderate,  half  length  of  snout, 
somewhat  nearer  angle  of  mouth  than  end  of  snout.  Cleft  of  the 
mouth  wide,  two-fifths  length  of  head.  Tail  longer  than  body.  Head 
2 J  in  trunk.  Dorsal  not  elevated.  (OuniJier.)  Tropical  parts  of  the 
Atlantic;  north  to  Florida. 

(1  Gymnothorax  afer  Bloch,  Ausl.  Fische.  ix,  85:  MvrtBna  afra  Giinther,  viii,  12^^, 
in  part.) 

580  (c).  HE.  iiioring:a  Cnv.  Moray. 
Everywhere  with  innumerable,  confluent,  irregular,  brownish  black 


Digitized  by  VjOOQIC 


896      CONTRIBUTIONS   TO   NORTH   AMERICAN    ICHTHYOLOGY — IV. 

spots  separated  by  a  fine  network  of  the  white  ground  color;  each  pore 
of  the  lower  jaw  in  a  round  white  spot;  fins  without  white  margin;  in 
young  examples  the  black  spots  are  larger  and  fewer  in  number  than  in 
adults.  Teeth  uniserial;  canines  large;  jaws  not  shutting  completely; 
mandible  with  23  to  28  teeth  on  each  side,  of  which  the  3  anterior  are 
canines,  the  third  being  separated  from  the  preceding  by  an  interspace. 
Length  of  anterior  nasal  tubes  less  than  vertical  diameter  of  the  eye. 
Snout  produced,  narrow.  Eye  moderate,  f  length  of  snoat,  a  little 
nearer  angle  of  mouth  than  tip  of  the  snout.  Cleft  of  mouth  very 
wide,  I  length  of  head.  Gill-opening  a  little  wider  than  eye.  Tail  as 
long  as,  or  somewhat  longer  than,  body.  Length  of  head  half,  or  a 
little  less  than  half,  that  of  trunk.  {ChUnther.)  Tropical  parts  of  the 
Atlantic,  north  to  Southern  Florida. 
(Cuvier,  R^gne  Anim. ;  Gtinther,  viii,  120.) 

Page  358.  Before  Ccecula  insert: 

168  (»).— £.ET0ARC0US  Goode  &  Bean  MSS. 
(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mns.  1882:  type  Letharckus  velifer  Goode  &  Bean.) 

This  genus  dififers  from  Ccecttla  {Sphagehranchus)  in  the  total  absence 
of  the  anal  fin.  The  dorsal  is  high  and  begins  on  the  head;  gillopen- 
ings  subiuteiior,  nearly  longitudinal;  pectoral  wanting.  (XrjOo/iaty  to 
forget;  «/>;^07,  anal.) 

(I80  (&).  li.  velifer  Goode  <&  Bean  MSS. 

Body  rather  robust,  somewhat  compressed,  its  greatest  depth  a  little 
more  than  f  the  length  of  head.  Head  large,  abruptly  tapering  ante- 
riorly; snout  very  slender  and  pointed,  projecting  considerably  beyond 
the  lower  jaw,  its  length  -^  head,  and  nearly  twice  the  very  small  eye; 
nasal  tubed  rudimentary;  anterior  nostril  under  tip  of  snout;  cleft  of 
mouth,  from  tip  of  snout,  4  in  head;  eye  nearer  tip  of  ^nout  than  angle 
of  mouth;  lower  jaw  short  and  weak;  tongue  short,  free  in  front;  teeth 
small,  pointed,  subequal,  in  narrow  bands  on  jaws  and  vomer;  head  OJ 
in  trunk;  head  and  trunk  1|  times  length  of  tail.  Dorsal  unusually 
high,  its  height  at  nape  equalling  cleft  of  mouth;  itp  insertion  at  first 
third  of  head.  End  of  tail  shar[K  Anal  fin  wanting.  No  trace  of  pec- 
torals. Gill-openings  large,  subinferior,  oblique,  convergent  anteriorly, 
their  length  more  than  three  times  breadth  of  isthmus,  and  equal  to 
lower  jaw.  Lateral  line  very  distinct,  extending  forward  in  a  curve  to 
below  ftx)nt  of  dorsal.  Four  conspicuous  x)ores  on  each  side  of  lower 
jaw,  3  behind  each  eye,  3  at  the  nape  in  front  of  dorsal,  1  on  top  of  the 
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head,  and  4  od  each  side  of  upper  part  of  snout,  besides  a  few  smaller 
ones  about  the  lips.  Dark  brown,  slightly  mottled  with  darker,  not 
paler  below ^  head  paler  than  body;  dorsal  fin  pale,  with  a  broad  black- 
ish margin.    West  coast  of  Florida. 

(Goode  &.  Boan,  Proo.  U.  S.  Nat.  Mna.  1882.) 

Page  358.  After  Ocecula  scuticaris  add: 
581  (h).  C.  teres  (Goode  &  Bean)  J.  &,  G. 

Body  terete,  moderately  elongate,  about  f  length  of  head.  Snout 
short,  moderately  pointed,  projecting  somewhat  beyond  lower  jaw,  its 
length  6 J  in  head,  2^  times  the  very  small  eye.  Tube  of  anterior  nos- 
tril shorter  than  eye.  Cleft  of  mouth  4  in  head ;  iront  of  eye  behind  mid- 
dle of  cleft.  Lower  jaw  rather  short  and  weak ;  tongue  not  firee  in  flront. 
Head  8|  times  in  trunk.  Trunk  and  tail  equal  in  length.  Dorsal  (as 
in  0.  scuticaris)  beginning  in  front  of  middle  of  head.*  Distance  flrom 
tip  of  snout  fo  front  of  dorsal  2f  head.  Dorsal  of  moderate  height, 
its  longest  ray  nearly  equal  to  snout.  End  of  tail  acute.  Anal  well  de- 
veloped, lower  than  dorsal.  Pectorals  minute,  pointed,  usually  shorter 
than  eye.  Gill-openings  vertical  (as  in  C.  scuticaris),  the  Length  of  one 
slit  slightly  more  than  breadth  of  isthmus,  about  equal  to  length  of 
snout.  Lateral  line  distinct,  the  pores  well  separated.  Head  without 
conspicuous  pores.  Uniform  clear  brown,  paler  below,  whitish  on  the 
head;  fins  all  pale.    West  Florida. 

{Spkagebranchus  teres  Goode  &.  Bean,  Proc.  U.  S.  Nat.  Mas.  188*2.) 

Page  359.  No.  682  may  perhaps  stand  as — 
989.  O.  mordax  (Poey)  J.  ds  G. 

The  identity  of  the  species  found  on  our  coast  with  Macrodonopliis 
mordax  Poey  is  certain,  but  the  "  Orotalopsis  puncH/er^  of  Kaup  is 
somewhat  questionable.    The  small  vomerine  teeth  are  in  two  series. 

On  page  359,  substitute  for  the  description  of  583,  Ophichthys  triseri- 
alis: 

Light  olive  brown;  a  dorsal  series  of  large  round  black  spots,  be- 
sides two  alternating  lateral  series;  head  with  small  spots  above  and 
below,  those  below  elongate;  dorsal  and  anal  narrowly  edged  with 
black;  pectorals  with  a  few  i^ots.  Skin  of  head  with  longitudinal 
wrinkles.  Length  of  bead  a  little  more  than  one-third  its  distance 
firom  vent.     Head  subconical,  the  snout  rather   long   and  pointed* 

*  Subgenus  Callechefya  Kaup,  Apodes,  1856,  28 :  type  Callechelys  guichenoti  Kaup. 
(xdAo5,  fair;  lyx^X^^t  <?^^-) 

Bull.  Nat.  Mus.  No.  10 57  ^ 
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Mouth  large,  the  gape  2f  in  head.  Eye  moderate,  2  in  snout,  a  little 
behind  the  middle  of  the  gape.  Teeth  pointed,  fixed,  those  in  jaws 
biserial,  those  on  vomer  in  one  series.  Pectoral  3J  in  head;  dorsal  be- 
ginning well  in  front  of  its  tip.  Tail  a  little  longer  than  body.  Pacific 
(and  Atlantic f)  coast  of  Tropical  America;  abundant  southward;  north 
to  Southern  California  {fide  Cooper). 

{Mtirmnopsia  triserialU  Eaap,  Apodes,  1856, 12:  Herpetoichthya  oaUisoma  Abbott,  Proc. 
Aoad.  Nat.  Sci.  Phila.  1860, 475:  Ophiwrua  oalifomieneis  Garrett  Pioo.  Cal.  Acad.  Nat. 
Sci.  iii,  66;  Giinther,  viii,  58.) 

Page  359.  After  Ophiohthys  triserialia  add: 

588  (&).  O*  macmms  Poey. 

Uniform  light  olive,  the  back  closely  punctate,  but  not  dark;  fins  all 
pale,  the  dorsal  and  pectoral  without  dark  shades.  Body  not  very 
slender.  Head  pointed,  the  upper  jaw  projecting.  Eye  large,  more 
than  half  snout,  placed  above  middle  of  gape.  Gape  2§  in  head. 
Teeth  subequal,  short,  slender,  and  sharp,  more  or  less  directed  back- 
wards; all  of  them  biserial;  no  canines.  Nasal  tubes  short,  inconspic- 
uous. Tail  twice  length  of  rest  6f  body.  Head  slightly  more  than 
half  trunk,  nearly  9  in  total.  Pectorals  long,  2}  in  head;  dorsal  begin- 
nmg  opposite  anterior  third  of  pectoral;  distance  from  snout  to  front 
of  dorsal  2^  in  distance  to  vent.  Gill-openings  small,  rather  near  t:o- 
gather.  L.  15  inches.  Cuba  to  Texas.  Closely  allied  to  0.  parUia 
(Rich.),  with  which  it  is  identified  by  Dr.  GUnther;  but  that  species 
has  very  long  nasal  tubes. 

(Poey,  Bepert.  Fis.  Nat.  Cuba,  ii,  256:  Oxyodontickthys  macruru$  Poey,  AnaL  Soo. 
HUt.  Nat.  Esp.  1880,  254;  Jordan  &  Gilbert,  Pioc.  U.  Q.  Nat.  Mas.  1882,260.) 

588  (o).  O.  chrysops  Poey. 

Light  olive-green;  vertical  fins  edged  with  black;  tip  of  pectoral 
broadly  dusky.  Teeth  all  biserial,  none  of  them  very  large  or  canine- 
like. Head  conical,  the  snout  short  but  rather  sharp.  Month  rather 
large,  its  gai)e  about  2^  in  head;  jaws  and  top  of  head  with  numerous 
dark-colored  pores.  Dorsal  beginning  a  little  before  tip  of  pectoraL 
Lateral  line  of  rather  coarse  pores.  Length  of  head  and  body  about 
2^  times  in  total  length.  West  Florida  to  Havana,  in  rather  deep 
water.  The  reproductive  apparatus  in  this  species  in  both  sexes  re- 
sembles that  of  ordinary  fishes,  the  ovaries  in  the  female  being  very 
large,  with  the  eggs  exceedingly  numerous. 

(f  Ophi8uru8  QimeHi  Castelnaa,  ADim.  Am^.  Sad.  Poiss.  1855, 84,  Rio  Jaaeiro ;  f  OpMek- 
ikya  gom£9ii  Giinther,  viii,  60:  Ophisurua  okryaopa  Poey,  Mem.  Cuba,  ii,  321;  Poey, 
Syn.  Pise.  Cub.  1868,  425:  Oxyod^mtichthya  okryaapa  Poey,  Anal.  8oc  Hist.  Nat.  Esp. 
1880.  254.) 
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Page  369.  After  Ophichthya  ocellatus  add : 

170  (().-  PISODONTOP0IS  Eanp. 
(Pisoodonophis  Eanp,  Apodes,  1856, 15:  type  0phi8uru$  oaitcrivorui  Rich.) 

Teeth  all,  or  nearly  all,  more  or  less  roanded  or  granular.  Other- 
wise essentially  as  in  Ophickthya.    (rrtrov,  pea;  ddoot:^  tooth;  6<pi^^  snake.) 

584  (5).  P.  longriu  (Poey)  Goode  &  Bean. 

Body  extremely  elongate,  its  greatest  depth  little  more  than  ^  length 
of  head.  Snout  rather  pointed,  its  length  5f  in  head  and  twice  diam- 
eter of  eye.  Tubes  of  anterior  nostril  nearly  as  long  as  eye.  Cleft  of 
month  3  in  head ;  the  front  of  eye  slightly  behind  its  middle.  Teeth 
all  blunt  and  rounded,  biserial;  those  of  the  firont  of  jaws  considerably 
larger  than'  the  rest.  Head  4  in  trunk.  Head  and  trunk  If  in  tail. 
Dorsal  beginning  at  nape,  at  a  point  slightly  nearer  base  of  pectoral 
tiian  eye,  the  fin  of  moderate  height,  higher  than  the  anal;  end  of  tail 
sharp.  Pectorals  extremely  small,  rounded,  broader  than  long,  the 
breadth  of  their  bases  equal  to  depth  of  gill-opening.  Oround  color 
dark  brown,  pale  below;  each  side  with  2  series  of  round,  whitish 
blotches,  about  40  spots  in  each  series;  spots  somewhat  largest  and 
most  distinct  anteriorly,  where  their  diameter  is  nearly  equal  to  length 
of  snout.  Head  with  irregular  round  whitish  spots  on  each  side. 
Dorsal  brownisb,  margined  with  dusky;  other  fins  pale.  Florida  to 
Ouba. 

(tlfiirama  cummUnata  Gronow,  Syst.  Ichth.  Ed.  Gray,  1854,  21:  Ophiiwrus  longm 
Poey,  Rep.  FIh.  Nat.  Cuba,  1868,  254:  Ophiohthys  acuminatus  GUnther,  viil,  83.) 

Page  360.  After  Myrichthys  tigrinus  insert: 

171  (&).— MTBOPHIS  Liitken. 
(Llltken,  Vid.  Med.  Natnrh.  Foren.  Ejobenh.  1851, 1:  type  Myrophis  punctatus  Ltttk.) 

Body  elongate,  subcylindrical,  scaleless.  Vertical  fins  low,  meeting 
around  the  tail,  the  dorsal  beginning  far  behind  the  pectoral,  which  is 
nnall.  Mouth  moderate,  its  cleft  extending  beyond  the  eye;  upper  jaw 
longest;  teeth  moderate,  in  1-3  series.  Nostrils  on  the  margin  of  the 
upper  lip,  the  anterior  tubular.   Size  small.    (iiopo<;^  Myrua;  o^ec,  snake.) 

•Sd  (b).  HE.  lumbricus  J.  &.  G. 

Light  olive,  everywhere  except  below  finely  punctulate;  some  very 
fitint  roundish  yellowish  spots;  eyes  green;  lower  side  of  head  with 
steel-blue  luster.  Body  worm-shaped,  tapering  backwards  and  scarcely 
compressed;  diameter  of  head  less  than  that  of  body.    Head  very  small^ 
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slender,  and  pointed,  the  uarrow  upper  jaw  much  projecting;  eye  much 
nearer  angle  of  mouth  than  tip  of  snout,  its  length  2  in  snout  Teeth 
rather  strong,  slender,  sharp,  apparently  uniserial,  the  series  on  vomer 
largest.  Gape  short,  4  in  head;  nasal  tubes  very  short.  Pectorals 
minute,  rounded,  scarcely  larger  than  eye.  Dorsal  beginning  nearer 
gill-opening  than  vent,  at  a  distance  behind  gill-opening  equal  to  length 
of  head.  Head  lOf  in  total;  head  with  trunk  li  in  tail;  head  4  in 
trunk.    Height  of  body  30  in  length.    Galveston,  Texas. 

(Jordan  &,  Gilbert,  Proc.  U.  8.  Nat.  Mns.  1882,  261:  ^IMyropMs  punoialu$  Ltttken, 
1.  c:  njliyrophis  longicollU  Kaup,  Apodes,  30.) 

ASd  (c).  HE*  microstiffiiiius  Poey. 

Distinguished  from  if.  lumhricus  chiefly  by  the  more  posterior  inser- 
tion of  the  dorsal,  which  begins  at  a  point  midway  between  gUl-open- 
ing  and  vent.    {Poey.)    Cuba  to  Southern  Florida. 

(Poey,  Repert.  Fis.  Nat.  ii,  250;  Gllnther,  viii,  51.) 

Page  360.  In  Neooonger  mucronatua  the  anal  fin  is  well  developed  for 
its  entire  length;  not  '^rudimentary,''  as  stated  by  Girard. 

Page  363.  After  Conger  niger  add: 
588  (h),  €.  caudlcula  Bean  MSS. 

Olivaceous.  Head  a  little  more  than  1^  times  in  trunk,  6  times  in 
tota^  length;  tail  short,  its  length  exceeding  that  of  rest  of  animal  by 
length  of  head  without  snout.  Eye  equal  to  snout,  4J  in  head;  lips 
moderate;  anterior  nostril  tubular;  lower  jaw  included;  cleft  of  mouth 
reaching  hinder  margin  of  pupil;  patch  of  vomerine  teeth  ^  length  of 
eye;  38  close-set  teeth  in  outer  seriesof  upper  jaw;  behind  them  6  con- 
ical teeth  directed  partly  forward;  teeth  in  both  jaws  biserial.  Dorsal 
beginning  over  posterior  part  of  pectoral;  pectoral  a  little  more  than 
J  head.    Pensacola,  Florida,  in  deep  water.    {Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  370.  After  Notacanthus  chemnitzi  add: 
995  (&).  N.  phasiranorus  Goode. 

Body  much  compressed,  its  greatest  width  about  one-third  its  height. 
Head  everywhere  covered  with  very  small  scales,  its  bones  very  flexible 
but  protected  by  leathery  skin.  Interorbital  width  more  than  length 
of  snout,  4  in  head,  twice  diameter  of  eye.  Mandible  twice  length  of 
eye;  maxillary  considerably  greater.  Teeth  of  upper  jaw  slender,  blunt, 
close-set,  like  comb- teeth,  32  on  each  side;  teeth  of  lower  jaw  shorter, 
slenderer,  in  two  rows;  palatines  with  villiform  teeth  in  about  two  se- 
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ries.  Distance  from  snoat  to  dorsal  2|  times  length  of  head,  its  length 
nearly  twice  length  of  head;  anal  beginning  ^lose  behind  vent,  its 
length  half  the  body.  Pectoral  short  and  ronnded,  its  length  (oncertain) 
about  one-third  the  head.  Ventrals  broad,  with  pednncle-like  bnses 
thickly  covered  with  scales;  closely  adjacent,  separated  by  a  narrow 
groove.  Head  7J;  depth  9.  D.  X;  A.  XIX,  130^  P.  about  17;  V.  11, 
9;  B.  8;  scales  about  20-400-36.  Grand  Bank,  Newfoundland.  (Ooode.) 
One  large  specimen  known,  taken  f^om  the  stomach  of  a  Somnioms. 
(Goode,  Proc.  U.  S.  Nat.  Mas.  iii,  635,  1880.) 

Page  373.  To  the  account  of  Tylosurus  hians  add: 

Body  slender,  very  strongly  compressed,  nearly  twice  as  deep  as 
broad.  Tail  without  keel.  Caudal  deeply  and  subequally  forked;  ven- 
trals inserted  much  behind  middle  of  body  (not  a  little  before  middle, 
as  stated  by  C.  &  Y.).  Side  with  a  series  of  faint  roundish  bluish 
blotches;  pectoral  blackish,  pale  at  base.  Head  3^  to  3f  in  length  in 
adult  examples.    D.  24;  A.  25. 

(IBelone  Hans  C.  &,  V.  xviii,  432,  and  Gliiither,  vi,  248:  Belone  maoulata  Poey,  Mem. 
Cnba,  ii,  290.) 

Page  373.  Instead  of  Tylosurus  latimamis  read : 
597.  T.  caribbsus  (Le  S.)  J.  <&  G. 

To  the  description  in  the  text  add : 

Body  very  elongate,  subterete,  the  depth  little  more  than  the  breadth 
of  body,  and  considerably  less  than  length  of  postorbital  part  of  head. 
Tail  scarcely  depressed,  but  with  a  small  black  dermal  keel.  Young 
and  half-grown  specimens  with  the  last  rays  of  dorsal  elevated,  nearly 
or  quite  as  high  as  anterior  rays;  adults  with  the  posterior  rays  of  dor- 
sal low,  not  longer  than  the  median.  Caudal  unequally  forked.  Jaws 
rather  strong,  slenderer  in  the  young.  Scales  very  small.  Tip  of  pec- 
toral black.  Head  3.J  in  adults;  3  in  young.  D.  24;  A.  22.  L.  4  feet. 
West  Indies;  occasional  northward. 

(Belone  carribcea  Le  Suenr,  Jonrn.  Acad.  Nat.  Sci.  Phila.  ii,  127, 1823:  Belone  latinumti 
Poey,  Mem.  Cuba,  ii,  292, 1860:  Belone  conhhcBa  Giinther,  vi,  241 ;  Belone  latimanue GOn- 
ther,  vi,  249.) 

Page  374.  After  Tylosurus  exxlis  add : 
600  (»).  T.  ffladius  Bean  MSS. 

Green;  pectorals  and  dorsal  blackish.  Body  robust,  little  com- 
pressed, its  greatest  breadth  a  little  more  than  f  greatest  depth ;  cau- 
dal peduncle  slightly  depressed,  a  little  broader  than  deep,  with  a  slight 
black  dermal  keel.  Head  broad,  interorbital  space  nearly  f  length  of 
postorbital  part  of  head,  with  a  broad,  shallow,  nearly  naked  median 
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groove,  which  is  wider  behind  and  forks  at  the  nape.  Supraorbital  bones 
with  radiating  strisB.  Jaws  unusaally  short,  stiff,  strong,  rapidly  taper- 
ing forwards;  large  teeth  of  jaws  very  strong,  knife-shax>ed.  Upper 
jaw  from  eye  about  If  times  as  long  as  the  rest  of  head.  Eye  large,  7  in 
snout,  2}  in  postorbital  part  of  head,  and  1|^  in  interorbital  width.  Max- 
illary entirely  covered  by  the  preorbital.  Cheeks  densely  scaled;  oper- 
des  mostly  naked  except  along  the  anterior  margin.  Scales  of  body 
minute,  especially  above.  Dorsal  fin  low  ]>osteriorly ;  the  height  of  its 
anterior  lobe  equaling  that  of  anal,  or  length  of  postorbital  part  of 
head;  its  longest  ray  f  the  base  of  the  fin;  caudal  lunate,  its  lower  lobe 
nearly  half  longer  than  the  upper;  middle  rays  about  as  long  as  eye. 
Ventrals  inserted  midway  between  base  of  caudal  and  middle  of  eye, 
their  length  a  little  less  than  that  of  pectoral,  and  equal  to  postorbital 
part  of  head.  Head  aj;  depth  13.  D.  I,  22;  A.  I,  20;  P.  14.  Pensa- 
cola,  Florida;  a  large  species,  remarkable  for  the  great  strength  of  its 
short  jaws. 
(Bean,  Proo.  U.  S.  Nat.  Mus.  1882.) 

Page  374.  Instead  of  TyloaiMrus  longiroairis  read : 
ff09«  T*  mariniis  (Bloch  &  Sohn,)  J.  &,  G. 
To  the  synonymy  add : 
(E9^  helone,  var.  marinus  Blooh  &  Schneider,  Syat.  lohth.  1801,  391.) 

Page  377.  After  Hemirhamphus  rosce  add: 
h,  Ventrals  mnch  nearer  baae  of  caudal  than  head. 
604  (h).  H.  brasiUensis  (L.)  GthT.—Balao. 

Greenish  above,  sides  silvery,  the  lateral  silvery  stripe  very  indis- 
tinct Body  not  very  slender,  compressed.  Lower  jaw  (fi*om  end  of 
upper  jaw)  H  in  length  from  its  tip  to  base  of  caudal.  Head,  without 
mandible,  6  in  length  from  tip  of  upper  jaw.  Premaxiliaries  broader 
than  long.  Eye  large,  equal  to  interorbital  space,  f  postorbital  part  of 
head.  Yentrals  inserted  very  far  back,  midway  between  base  of  caudal 
and  tip  of  pectoral;  vertical  fins  scaly ;  anal  mnch  smaller  than  dorsal; 
last  ray  of  dorsal  slightly  produced;  pectoral  f  length  of  head;  ven- 
trals 2f  in  head;  caudal  deeply  forked,  the  lower  lobe  longest.  Head 
(with  lower  jaw)  2|;  depth  6f.  D.  14;  A.  12;  Lat  1.  63.  Tropical 
America;  a  specimen  lately  taken  on  the  coast  of  Virginia  by  Dr.  J. 
T.  Wilkins. 

{Ebox  brasiliensis  L.  Syst.  Nat.  i,  517,  in  part,  the  name  and  fin  rays  taken  from 
liarcgrave's  account  of  jyioeurus  iimucu;  Gfiuther,  vi,  270:  Eaox  hroHUentUf  BL  A 
Soho.  392:  Hemirhamphtu  tnarginatus  and  halno  Le  Sneur,  Jonm.  Acad.  Nat.  Sci.  PhUa 
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11, 135,  136,  1823:  HmirhamphuB  hnmmi  and  pleU  C.  &  V.  xlx,  13, 19:  Hmirhampkm 
pleU  Giinther,  vi,  269:  Hemirhamphui  filamentosus  Poey,  Mem.  Cuba,  ii,  297,  1860.) 

Page  377.  The  genus  183  (h)  EuUptorhamphus^  should  probably  be 
recognized.    After  Euleptorhanvphns  longirostris  add: 

19S  (o).~€HIIIODOIIV8  Goode  &  Bean  MSS. 
(Gooded^ Bean, Proo. U.S. Nat.  Mas.  1882:  tjipe  Ckriodanu atherinoidesQoode A. Beau,) 
Body  and  fins  as  in  HendrhamphuSy  but  both  jaws  very  short,  not  at 
all  produced,  each  with  two  series  of  large,  tricuspid,  incisor  teeth, 
which  form  a  continuous  cutting  edge.  Maxillary  anchylosed  to  pre- 
maxillary.    Ventral  fins  small,  median,    (xp^^^^j  want;  do^oc,  lance.) 

•05  (&).  €•  atherinoides  Ooode  &  Bean  MSS. 

Light  olive;  sides  with  a  narrow,  silvery  band.  Interorbital  space 
broad,  unevenly  convex,  its  width  equal  to  eye,  which  is  3^  in  head,  as 
long  as  snout ;  premaxillaries  much  broader  than  long,  their  edges  con- 
cave; maxillary  4  in  head;  mandible  2|,  its  tip  broadly  rounded,  not 
at  all  produced.  Dorsal  opposite  anal  and  entirely  similar  to  it;  both 
fins  elevated  in  front,  but  not  falcate,  their  longest  rays  half  head ; 
caudal  moderate,  deeply  and  subequally  forked;  ventrals  2^  in  head, 
their  insertion  midway  between  snout  and  base  of  caudal ;  pectorals  1^ 
in  head;  vertical  fins  with  small  scales.  Scales  moderate,  deciduous. 
Head  4f ;  depth  6|;  breadth  of  body  i  its  depth.  D.  1, 14;  A.  I,  15; 
V.  6;  P.  12;  scales  7-46-3.    L.  8J  inches.    Key  West,  Florida, 

(Ooode  &  Bean,  Proc.  U.  8.  Nat.  Mue.  1382.) 

Page  379.  Before  Exoccetus  calif ornicm  insert: 
•07  (&).  E.  hilUanus  Oosse. 

Dark  green,  silvery  below,  tinged  with  pinkish ;  dorsal  translucent, 
with  a  large  black  blotch  on  upper  anterior  half;  caudal  brick -red;  pec- 
toral translucent,  dusky;  ventrals  more  or  less  dusky,  with  a  small 
black  spot  at  base  of  outer  ray.  Body  moderately  compressed.  Head 
short,  the  short  snout  one-fourth  its  length;  eye  3  in  head,  equal  to  the 
flat  interorbital  space.  Pectoral  reaching  middle  of  anal,  its  length  1^ 
in  body;  its  second  ray  simple,  scarcely  shorter  than  third.  Insertion 
of  ventral  slightly  nearer  root  of  caudal  than  tip  of  snout,  its  tip  ex- 
tending slightly  past  front  of  anal,  its  length  1|  in  head.  Dorsal  very 
high,  its  anterior  rays  reaching  anal.  Head  4^;  depth  5;  D.  12;  A.  14; 
scales  38-5.  L.  8  inches.  West  Indies,  north  to  West  Florida  and 
South  Carolina. 

(Goese,  Nat.  Sojonm  Jamaica,  11:  Poey,  Mem.  Cuba,  ii,  301:  GUutber,  vi,  384.) 
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Page  379.  Instead  «f  Exoccettts  noveboracensis  read: 

609.  E.  roBdeletU  C.  &.  V. 

The  specimen  described  in  tbe  text  came  from  the  open  sea,  south  of 
Newfoondland.  The  species  is  well  distinguished  from  E.  navfbora' 
censis,  by  the  black  ventrals,  the  larger  anal  and  shorter  dorsal^  the 
base  of  the  anal  being  more  than  f  that  of  the  dorsal ;  the  head  is 
blunt  and  the  eye  comparatively  small  j  dorsal  beginning  slightly  be- 
fore anal ;  caudal  large,  its  lower  lobe  half  longer  than  head.  D.  11 
or  12;  A.  11  or  12  (not  9) ;  Lat.  1.  42.  New  England  to  Mediterranean 
Sea. 

(Cuv.  &  Val.  xix,  115;  Gtinther,  vi,  293.) 

Page  379.  After  Exocodtus  rondetetii  read: 

610.  E.  noveboracensis  Mitchm. 

Dark  bluish;  pectorals  blackish  at  tip,  with  a  median  whitish  shade; 
ventrals  white.  Head  rather  slender,  the  snout  not  blunt;  eye  very 
large,  2f  in  head ;  interorbital  space  rather  narrow.  Pectoral  shorter 
and  narrower  than  in  E.  rondeletii^  barely  reaching  last  ray  of  dorsal; 
first  ray  of  pectoral  divided;  ventrals  extending  past  anal,  their  inser- 
tion midway  between  preopercle  and  base  of  caudal ;  dorsal  beginning 
considerably  in  advance  of  anal,  the  length  of  its  base  more  than  twice 
that  of  anal;  lower  lobe  of  caudal  not  i  longer  than  head.  Head  4§; 
depth  d^.  D.  14;  A.  9;  Lat.  1.45.  Atlantic  coast;  specimens  examined 
from  Wood's  HoU  and  Pensacola. 

(Mitchill,  Amer.  Monthly  Mag.  ii,  233,  1817;  Dekay,  New  York  Fauna,  Fish.  230; 
C.  &  V.  xix,  99:  Exoccetua  melanurua  C.  &.  V.  xix,  101.) 

Page  379.  The  description  in  the  text  of  "jB.  tnelamtrus^  is  taken 
from  an  adult  example  of  E,  exiliensj  the  young  of  which  is  described 
as  E.  exiliens  on  page  380.  E.  melanurm  is  therefore  to  be  suppressed. 
E.  exiliens  is  comparatively  slender,  the  anal  fin  beginning  opposite 
front  of  dorsal,  its  base  f  length  of  base  of  dorsal;  lower  caudal  lobe 
short,  shorter  than  head.  D.  11;  A.  12  (not  9,  as  erroneously  stated  in 
the  text). 

Page  383.  Instead  of  the  foot-note  add: 
614  (&}.  8.  afflue  (Gtbr.)  J.  <&  G. 

The  specimen  from  St.  John's  River,  described  in  the  foot-note  on 
page  383,  belongs  to  ti.  affine.  The  body,  in  the  female,  is  marked  by 
silvery  cross-streaks,  which  are  very  distinct  in  life. 

Page  384.  In  S.  loumanoe  the  rings  are  usually  20+38  in  number;  the 
dorsal  rays  32  to  35.  n  ^ 

Digitized  by  VjOOQIC 


ADDENDA — 58.   SYNGNATHIDiE — 8IPH08TOMA.  906 

Page  384.  After  Sipho^toma  UmisiaiUB  add : 

615  (h).  8.  llorid«  J.  A  G. 

Dark  green,  with  paler  streaks;  tail  faintly  barred.  Body  slender; 
snout  long,  one-third  longer  than  rest  of  head ;  nape  and  opercles  with- 
out keel ;  dorsal  fin  on  1 + 6  or  7  rings.  Tail  one-fifth  longer  than  trunk ; 
rings  18+31.  Caudal  pouch  in  male  on  18  rings.  Head  about  6;  D. 
27;  L.  8  inches.  North  Carolina  to  Western  Florida;  abundant  at  Pen- 
sacola  and  Beaufort. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1882.) 

Page  384.  After  Siphostoina  calif omiense  add: 

616  (b.)  S.  ffriseolineatum  (Ayres)  J.  &  G. 

Very  close  to  8.  califomiensey  but  the  size  smaller,  the  snout  shorter, 
and  the  number  of  rays  and  rings  different.  Dorsal  covering  1+9  rings. 
Snout  in  head  If  times.  Dorsal  rays  36  to  41 ;  rings  18  to  19+39  to  42. 
L.  10  inches.    San  Francisco  to  Puget  Sound. 

(Stfngnathua  griseoUneatus  Ajres,  Proc.  Cal.  Ac.  Nfkt.  Sci.  1854,  14,  etc.) 

616  (o).  S.  balrdiannili  (Dum.)  Swain. 

Blackish,  with  pale  lines;  fins  mottled.    Body  unusually  stout,  with 

short  head  and  tail.    Snout  short,  compressed,  with  a  sharp  keel  above, 

in  the  male  just  as  long  as  head,  probably  longer  in  female.    Nape  and 

opercle  without  keel.    Dorsal  fin  low.    Eings  18  +  31.    D.  34,  placed 

on  1  +  7  rings.    Ten  rings  on  tail  behind  caudal  pouch.    Head  7f  in 

length.    Santa  Barbara,  California. 

l^Syngnathus  bairdianus  Dum^rll,  Hist.  Nat.  Poles,  ii,  1870,  574  j  **  Coast  of  Mexico, 
near  California  "  (dorsal  said  to  be  inserted  on  3  -f  6  rings) ;  Swain,  Proc.  U.  8.  Nat. 
Mu8.  1882.) 

Page  384.  The  species  described  in  the  foot-note  as  Siphostoma  dimtd- 
iatum  is  a  valid  species,  and  should  stand  as — 

617  (5).  H.  anUseus  Swain.* 

SyngnatUus  dimidiatus  Gill  was  based  on  short-nosed  examples  of  8. 
leptorhynchm. 


•  Swain,  Proc.  U.  S.  Nat.  Mus.  18S2. 

The  following  analysis  of  the  species  of  Siphoatama  found  in  the  United  States  la 
given  by  Mr.  Swain  (Review  of  the  North  American  Pipe-fishes,  I.  c): 
a.  Top  of  head  strongly  oarinated. 

b,  Breast^ields  not  covered  by  soft  skin;  lower  Jaw  slightly  included;  operole 
with  a  prominent  ridge ;  snont  short ;  belly  concave ;  dorsal  rays  20, 
its  base  covering  1+4  rings ;  rings  18 + 30 ;  body  with  12  brown  cross- 
bands Zatropis. 

hb.  Breast-shields  covered  by  soft  skin;  lower  jaw  iucluded;  dorsal  rays 41;  rings 
19  +  39 : PuNCTiPiNini. 


Digitized  by  VjOOQIC 


906      CONTRIBUTIONS   TO   NOBTH   AMERICAN    ICHTHYOLOGY — IV. 

Page  385.  After  Biphostoma  ptmotipinne  add : 
SDX,  Top  of  bead  with  a  strong  interrapted  median  crest.    (Corythridkthye  Eanp.) 

616  (o).  S.  zatropis  J.  &  6. 

Brownish,  with  ten  broad  dark  cross-bands  which  encircle  the  tail 
bat  do  not  cross  the  belly  anterior  to  the  vent ;  snont  whitish,  with 
two  narrow  dark  bands;  lower  part  of  head  with  white  cross-streaks. 
Snont  as  long  as  postorbital  part  of  head,  keeled  above.  Head  small. 
Occipnt  and  nape  with  a  strong,  compressed  crest,  on  each  side  of  which 
is  a  longitndinal  ridge ;  opercle  with  a  median  keel.  Ridges  of  body 
very  prominent.  Tail  one-third  longer  than  rest  of  body.  Dorsal  on 
1  +  4  rings.  Dorsal  rays  20 ;  rings  18  -f  30.  Head  9.  Gulf  of  Mexico, 
north  to  Pensacola. 

(ff  Cknythroiohihys  alhiroatna  Eaup,  Lophobranchs,  25 :  Syngnathus  albirottrie  Gtln- 
ther,  viii,  170;  Jordan  &,  Gilbert,  Proc.  U.  8.  Nat.  Mns.  1882,  264;  Swain,  Proo.  U.  S. 
Nat.  Mns.  1882.) 

Page  386.  The  identity  of  .619  (a)  with  the  European  H.  heptagonm 
{antiquarum)  is  questionable.  None  of  the  American  examples  seen  by 
OS  are  spotted,  and  their  spines  are  stronger  than  in  European  ex- 
amples. 

««.  Top  of  head  with  a  slight  keel  or  none ;  operole  without  prominent  longitudinal 
ridge. 
e.  Dorsal  covering  1  -f  ^  rings ;  snont  usually  long, 
d.  Rings  20  to  21  +45  to  49;  dorsal  rays  39  to  46;   top  of  head  not  keeled; 

large,  reaching  a  length  of  18  inches CAUVOKsnmsK. 

dd.  Rings  18  to  19  +  39  to  42;  dorsal  rays  36  to  41 ;  top  of  head  slightly  keeled. 

Grisbounsatum. 
eo.  Dorsal  covering  1  +  7  (rarely  1+6)  rings. 

e.  Rings  15  +  38;  dorsal  rays  29  to  30;  top  of  head  distinctly  keeled;  snoot 

short AuUBCUB. 

M.  Rings  16  to  19  before  vent. 
/.  Dorsal  fin  low,  not  longer  than  head. 

g.  Rings  18  +  31;  dorsal  rays  34;  snout  short;  body  little  elongate. 

Bairdianum. 
gg.  Rings  17  to  19  +  36  to  41;  dorsal  rays  30  to  32;  snout  moderate  or 

rather  short Leptorhtnohum. 

ggg.  Rings  17  to  18  +  31  to  32;  dorsal  rays  27;  snout  rather  long;  body 
slender. 

Florid JE. 

ff.  Dorsal  fin  very  high,  longer  than  head,  its  rays  28  to  32;  rings  16  +  30 

'  to  33;  snout  rather  short;   belly  in  the  female  with  a  black  carina; 

sides  of  body  with  narrow  vertical   silvery  streaks   in  life;  dorsal 

spotted AFFmx. 

«oe.  Dorsal  covering  3  +  5  rings;  rings  20  or  21  +  36  to  38 ;  dorsal  rays  32  to  37; 

belly  flat  or  edigh  tly  concave ;  snout  medium Louisi AN.S. 

0000.  Dorsal  covering  4  +  5  or  5  +  4  rings ;  rings  18  to  20  +  36  to  40 ;  dorsal  rays 
36  to  40;  snout  medium Fusgum. 
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Page  386.  After  Hippocampus  heptagonus  add: 
ei9  ih).  H.  ff  uttolams  Qnich. 

Dark  brown,  marbled  with  darker,  and  osually  everywhere  spotted 
with  whitish,  the  spots  most  namerous  posteriorly.  Tubercles  on  body 
generally  obtuse  and  blunt;  coronet  low;  snout  usually  a  little  longer 
than  preorbital  part  of  head.  Dorsal  rays  17.  Supraorbital  spine  ob- 
liquely truncate,  compressed.  Size  rather  large.  Tropical  seas,  north 
to  our  South  Atlantic  and  Gulf  coast. 

(H  Mippooampw  guttuUUu$  Cavier,  R^gne  Anim.:  Hippocampus  guttulatue  QUnther, 
y^^  202:  Gniohenot,  in  Ramon  de  la  Sagra  Poiss.  Cuba,  174,  the  West-Indian  form, 
which  is  apparently  different  from  the  European  species  called  ** guUuUUu$,") 

ei9  (c).  H.  hudsonias  Dek. 

Dnsky,  without  spots,  but  with  pale  grayish  blotches,  which  are 
sharply  edged  with  paler  and  blackish ;  some  of  these  between  eyes  and^ 
on  neck,  the  most  distinct  blotch  forming  an  hour-glass  shai>ed  figure, 
extending  down  each  side  of  back^  similar  blotches  on  belly  and  tail. 
Dorsal  with  a  submarginal  dark  band.  Depth  equal  to  length  of  head. 
Snout  li  in  rest  of  head.  Spines  of  head  weak,  provided  with  cirri; 
spines  of  body  all  short  and  bhintish.  Dorsal  on  3^  of  the  11  body 
rings.  D.  19.  Atlantic  coast,  fix>m  Gape  God  southward.  (Described 
from  No.  19520,  U.  S.  Nat  Mus.,  from  Beaufort,  N.  G.) 

(Dekay,  N.  T.  Fanna,  Fish.  1842,  322.) 

ei9  (d).  H.  styllfer  J.  &  G. 

Brownish,  with  darker  bars ;  snout  blackish.  Snout  notably  longer 
than  postorbital  part  of  head;  supraocular  and  temporal  spines  long, 
simple;  a  long  median  spine  in  front  of  coronet;  coronet  stout,  high, 
its  spines  slender,  abruptly  spreading.  Spines  of  body  very  long  and 
dender,  each  ending  in  a  filament;  these  enlarged  on  each  alternate 
plate  of  the  neck,  and  about  every  fourth  plate  on  body  and  tail;  dor- 
sal and  upper  lateral  ridge  usually  armed  and  sometimes  lower  lateral 
ridge;  two  strong  spines  at  base  of  pectoral;  body  with  about  50  devel- 
opeA  spinous  processes  besides  numerous  smaller  points.  D.  16,  cov- 
ering about  4  body  rings;  rings  about  12  +  31.    Goasts  of  Florida, 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,266.) 

ei9  («).  H.  zostene  J.  &  G. 

Olive  green;  sides  of  head  mottled  with  paler;  dorsal  marbled  with 
dusky,  its  margin  (in  ^ )  broadly  red.  Snout  very  short,  not  more  than 
half  rest  of  head ;  supraorbital  spines  diverging,  each  with  a  small 
spine  before  it.    Goronet  high,  two-thirds  length  of  snout;  its  filaments 
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about  as  long  as  snont.  Spines  on  body  well  developed.  Dorsal  on  2 
+ 1  rings;  the  fin  high  and  very  short  D.  12;  rings  11  +  26  to  30.  h. 
2  inches.    Pensacola  Bay. 

(Jordan  &  GUbert,  Proo.  U.  8.  Nat.  Mob.  1882,  265.) 

Page  391.  The  ventral  rays  in  Aulorhynchus  are  I,  4,  not  I,  5  as  erro- 
neoasly  stated  in  the  text. 

Page  403.  Mugil  mexicanus  is  certainly  specially  identical  with  MuffU 
albulaj  and  may,  therefore,  be  suppressed. 

Page  405.  The  types  of  Atherina  Carolina  0.  &  Y.,  examined  by  us  in 
the  Museum  at  Paris,  show  the  following  additional  characters: 

A  true  Atherina.  Eye  large,  2^  in  head.  Scales  nearly  or  quite  en- 
tire. Spinous  dorsal  wholly  in  advance  of  the  vent  Ventral  reaching 
past  front  of  vent  and  d^sal  nearly  to  it.    Head  4^.    Lat  1. 52. 

Page  406.  In  Labidesthes^  the  premaxillaries,  though  broadened  be- 
hind, are  much  narrower  than  in  Menidia^  and  but  little  broader  than  in 
Atherina. 

Page  400.  The  date  of  the  name  Menidia  is  i^parently  1836. 

Page  407.  Insttjad  of  Menidia  bosci  rfead: 
640.  M»  vai^ans  snbsp.  laciniata  Swain,  sp.  uov. 

Coast  of  North  Carolina.  The  synonymy  given  in  the  text  (page 
407;  belongs  to  No.  644. 

Page  407.  In  Menidia  vagrans  the  scales  are  all  very  firm,  with  rough 
edges.  A.  1, 15  to  1, 18.  Silvery  band  broad;  back  with  lines  of  dots 
following  the  rows  of  scales;  pectoral  and  caudal  yellowish  in  life.  Soft 
dorsal  and  anal  scaly.    Florida  to  Texas. 

Page  408.  After  Menidia  notata  add  : 
M9  (h),  M.  audens  Hay,  sp.  nov. 

Color  and  form  of  M.  notata;  edges  of  scales  somewhat  dotted;  a 
dusky  streak  at  base  of  anal.  Head  rather  broad  and  flat  above.  Mouth 
small.  Eye  3  in  head,  equal  to  snout  and  to  interorbital  space.  Vent 
a  longitudinal  slit,  its  length  two^thirds  diameter  of  eye.  First  dor- 
sal spine  inserted  immediately  above  anterior  part  of  anal  slit,  slightly 
nearer  base  of  caudal  than  snout.  Pectorals  extending  to  beyond  bases 
of  ventrals,  their  length  four-fifths  head.  Ventrals  reaching  vent.  In- 
terspace between  dorsals  twice  diameter  of  eye.  Top  of  head  covered 
with  large  scales.  Lateral  silvery  band  on  fifth  row  of  scales  and  edges 
of  fourth  and  sixth  rows;  the  extreme  parts  of  fifth  row  not  included 
in  it.    Scales  with  entire  edges,  which  are  nearly  straight,  so  that 
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each  scale  is  angulated  behind.  Soft  dorsal  naked.  Head  4^;  depth  6. 
D.  IV  or  V-1, 8  or  9;  A.  1, 17  or  18j  scales  45-10.  L.  3  inches.  Missis- 
sippi  Eiver;  the  types  from  Memphis  and  Vicksbnrg.    {HayMSS.) 

Page  408.  Under  M.  beryllina  read  "  two  half-row  of  scales,'*  instead 
of  «2J.'^ 

Page  408.  Instead  of  Menidia  brasiliensis  read : 
M4.  M.  bosci  (Cuv.  <&  Val.)  Swain. 

Distinguished  from  if.  notata  by  the  deeper  body  and  stronger  teeth. 
The  soft  dorsal  and  anal,  as  in  other  smooth-scaled  species,  are  free  from 
scales.    D.  IV-I,  8;  A.  usually  I,  24.    South  Carolina  to  Florida. 

{Atherina  fMuidia  L.  Syst.  Nat. :  A,  hosci  C.  &  Y.  X»  465;  not  A,  hraaUiensU  Q.  &.  G.) 

Page  415.  The  genus  and  species  ^^  Argyrotcenia  vittata^  should  be 
erased  from  the  system.  We  have  little  doubt  that  they  are  based  on 
a  specimen  of  Ammodytes  americanus.  Our  alleged  species  of  Ammo- 
dytidcB  are  perhaps  all  forms  of  Ammodytes  tobianns  L.  A,  personatnsj 
at  least,  is  not  distinguishable  from  A.  americanus. 

Page  417.  To  the  synonymy  of  Echeneis  remora  add: 

{Echeneis  squalipeta  Daldorf  Nat.  Selskab.  ii,  157,  about  1785;  and  GUnther  ii,  157. 
If  the  subgenus  Remora  Gill,  be  adopted  as  a  genus,  "vvhicb  may  be  desirable,  this  spe- 
cies should  stand  as  Remora  aqualijpeta  (Dald.)  J.  <&  G.) 

Page  418.  Elacate  Canada  is  known  in  Florida  as  "  Sergeant-fish,"  from 
its  lateral  stripes;  also,  as  "Snooks"  and  "Ling." 

Page  420.  Instead  of  Tetrapturus  albidus  read: 
668.  T.  indicus  C.  <&  Y. 

Tropical  seas,  northward  to  the  Grand  Banks,  on  our  Atlantic  coast 
Instead  of  the  synonymy  in  the  text,  substitute  the  following:* 

(C.  &  V.  Hist.  Nat.  Poiss.  viii,  1831,286:  Tetrapturus  herachelU  Gray,  Ann.  Nat.  Hist, 
i,  313,  1838 :  Tetrapturus  herachelii  LUtken,  Spolia  Atlantica,  1880,  441 :  HiaHophorue  her- 
sohelii  GUnther,  ii,  513 :  Tetrapturus  albidus  Poey,  M^m,  Cuba,  ii,  237, 1858:  t  Tetraptu- 
rus amptus  Poey,  M^m.  Cuba,  ii,  243 :  Eistiophorus  hrevirosiris  Gthr.  and  Playfair,  Fish. 
Zanzibar,  1866,  53:  Tetrapturus  georgii  Lowe,  Proc.  Zodl.  Soc.  Lond.  viii,  36,  1840:  Te- 
trapturus lessonii  Canestrini,  Arch.  Zool.  i,  259,  1861 ;  Goode,  Proc.  U.  S.  Nat.  Mus. 
1881,  418  (detailed  review  of  family):  not  Tetrapturus  beione  Raf.=T.  imperator {Bloch 
&,  Schneider)  Goode,  a  distinct  species,  known  only  from  the  Mediterranean.) 

•This  synonymy  is  given  in  accordance  with  the  views  of  Dr.  LUtken,  who  recog- 
nizes but  five  specied  of  Xiphiida,  This  view  is  probably  correct  but,  as  has  been  per- 
tinently observed  by  Professor  Goode,  the  identity  of  the  American  species  called 
Tetrapturus  albidus  and  Eistiophorus  americanus,  with  their  Old  World  representatives, 
is  yet  unproven,  and  in  many  respects  it  is  desirable  to  retain  tbe  American  name^  until 
this  identity  is  shown.  **  To  unite  species  from  widely  distant  localities,  without  ever 
having  seen  them,  is  very  disastrous  to  a  proper  understanding  of  the  problems  of 
geographical  distribution."    (Goode,  Proc.  U.  8.  Nat.  Mus.  1881,  427.) 


Digitized  by  VjOOQIC 


910      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^IV. 

Page  422.  After  TriohiuriM  lepturtis*  add: 

919  (&).— BENTHODESHEUS  Qoode  <&  Bean. 
(Goode  &.  Bean,  Proc.  U.  S.  Nat.  Mas.  1881,  379 :  type  Lepidopu$  clongatua  Clarke.) 

Body  naked,  much  compressed,  band-like,  tapering  gradaally  back- 
ward from  the  vent;  caudal  peduncle  very  slender,  the  caudal  fin  small, 
but  well  developed ;  vent  much  nearer  snout  than  tip  of  tail.  Lateral 
line  simple,  nearly  straight,  in  a  deep,  wide  furrow.  Head  compressed ; 
the  snout  gibbous  near  its  tip;  top  of  head  very  flat,  concave  between 
the  eyes,  without  occipital  crest;  lower  jaw  with  a  stout  cutaneous  ap- 
pendage. Three  very  long,  simple,  compressed  teeth  on  each  premaxil- 
lary  in  front;  outside  of  these  a  few  minute  teeth,  and  behind  tiiem  a 
row  of  large  sharp  teeth;  lower  jaw  with  a  single  row  of  rather  large, 
pointed  teeth,  those  in  middle  of  the  jaw  largest.  Palatine  teeth 
minute.  Nostrils  horizontal.  Dorsal  fin  nearly  uniform,  the  spines  and 
soft  rays  similar;  anal  extremely  low,  preceded  by  a  scale-like  append- 
age. Caudal  forked.  Yentrals  each  reduced  to  a  minute,  scale-like 
spine,  inserted  below  pectorals.  Gill-rakers  short,  spiny,  in  one  series 
on  first  and  second  arch;  obsolete  on  third  and  fourth.  Deep  water. 
{fitvOo^y  deep ;  deati6<;y  band.) 

666  (&).  B.  elongatiiS  (Clarke)  6.  &  B. 

Silvery,  with  dark  traces  on  head  and  tail.  Length  of  caudal  pedun- 
cle half  greatest  depth  of  body,  its  least  depth  one-third  interorbital 
width,  which  is  4  in  head.  Snout  2^  in  head ;  maxillary  not  reaching 
front  of  eye,  as  long  as  postorbital  part  of  head.  Gill-rakers  13  on  first 
MX^h.  Dorsal  fin  inserted  above  middle  of  opercle;  pectoral  as  long 
as  maxillary.  Head  7i;  depth  30.  D.  164;  A.  100;  P.  12;  V.  I,  1. 
{Qoode  dk  Bean.)  Deep  seas ;  known  originally  fr>om  Hokitika,  New  Zea- 
land; a  specimen  lately  taken  from  the  stomach  of  a  halibut  on  the 
Grand  Banks  of  Newfoundland. 

{Lepidopue  Oongatus  F.  E.  Clarke,  Trans.  New  Zealand  Inst,  xi,  Si94,  1678,  pi.  xiv; 
€k>ode  <&  Bean,  Proo.  U.  a  Nat.  Mas.  1881,  379.) 

Page  424.  After  Scomber ptieumatophorus  read: 

667  (6).  S.  COlias  QmeMn.—*^ Spanish  Mackerel^  of  Europe, 

Our  Atlantic  and  Pacific  representatives  (grex  Mitch.;  diego  Ayres) 
of  8.  pneunuUophorus  seem  to  be  identical,  but  both  differ  in  some 
respects  from  the  European  ^^  Spanish  Mackerel.''  8.  oolias  GmeL 
has  the  head  longer,  3^  to  3f  in  length  (instead  of  4);  its  spinous 

*  This  species  is  known  as  *^8abr&fi9h"  and  ** Silver  Eel,**  on  the  coast  of  Texas. 

Digitized  by  VjOOQiC 


ADDENDA — 75.  CABANGID^ — TRACHURU8.        911 

dorsal  is  lower,  the  longest  spines  not  more  than  half  of  head ;  the  color 
is  distinctly  different.  In  8.  pneumatcphorus  the  dark  bands  on  the 
back  are  broader  than  the  interspaces,  as  broad  as  pupil;  these  are 
asually  confluent  below  with  a  narrow  dark  lateral  streak,  which  runs 
about  on  the  level  of  the  upper  edge  of  the  pectoral;  below  this  streak 
the  sides  and  belly  are  immaculate.  In  8.  colias  (specimens  from 
Charleston,  S.  C,  and  from  Genoa)  the  dark  dorsal  bands  are  much 
narrower,  not  so  broad  as  the  interspaces  and  more  wavy ;  the  lateral 
streak  is  obsolete  or  represented  by  a  line  of  dots,  and  the  sides  below 
are  marked  by  numerous  irregular,  wavy  vertical  streaks,  spots,  and 
reticulations,  of  a  dull  pearly-gray  color,  which  are  usually  broader  than 
the  interspaces;  longest  D.  spine  more  than  i  head.  The  fin  rays  are 
the  same  in  the  two  species. 

(^Seomber  colias  Gmelin,  Syst.Nat,  i,  1329,  1788;  0.  &  V.  viii,  309;  Gthr.  li,  361: 
Seomber  dekayi  Storer,  Fish.  Mass.  52.) 

Page  424.  In  the  description  of  Scomber  soombms  read  "depth  5,*^ 
not  6J. 

Page  425.  For  Aiucis  roohei  read : 
669.  A.  thazard  (Lac.)  J.  <&  G. 

And  add  to  its  synonymy : 

(8(xmher  ikazard  Lao.  Hist.  Nat.  Poiss.  iii,  9,  1802:  Auxis  ta$o  C.  A,  V.  Yiii,  146.) 

Page  427,  last  line,  omit  the  words  "P.  10." 

Page  430,  second  line,  omit  the  word  Baird. 

Page  432.  The  following  diagnoses  of  the  species  of  Trachurtis  may  be 
substituted  for  those  given  in  the  text: 

690*  T.  picturatus  cBowdich)  J.  &  Q.^fforse  Mackerel 

Body  elongate,  little  compressed,  the  depth  5  in  length ;  scutes  50  + 

46  to  48,  the  anterior  scutes  one-third  lower  than  the  posterior,  their 

height  2J  in  diameter  of  eye ;  curve  of  lateral  line  scarcely  shorter  than 

straight  part;  maxillary  scarcely  reaching  beyond  front  of  eye,  2|  in 

head;  lining  of  opercle  scarcely  blackish.    Goast  of  Southern  California 

to  Chili;  Mediterranean. 

{Seriola  picturata  Bowdich,  Excorsion  Madeira,  1825,  123:  IVachurus  cuvieri  Lowe, 
Trans.  Zool.  Soc.  Lond.  ii,  183, 1837:  Caranx  frachurug  2*«»«  subdiv.  C.  &,  V.  iii,  18: 
(faranx  amia  Bisso,  Ichth.  Nice,  1810,  74  (not  Scomber  amia  L.):  Caranx  9ynmetrioM$ 
Ayies,  Pioo.  CaL  Ao.  Nat.  Sci.  i,  62, 1856:  Traehurua  JaUax  CapeUo,  Cat.  Peix.  Portu- 
gal, 1867:  TraokuruB  ri$8<H  Qiglioll,  Cat.  Anfibi.  Pesoi.  Ital.  1880,  27.) 
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6§1.  T.  sanms  Raf.'' 

Body  comparatively  deep  and  compreBsed,  the  depth  4;  scutes  34  to 
36+36  to  38,  the  anterior  Bcntes  scarcely  lower  than  the  posterior,  theit 
height  three-quarters  diameter  of  eye^  length  of  curve  of  latent  line  1^ 
to  If  in  straight  part }  maxillary  reaching  past  front  of  pupil,  2|  to  2^  in 
head ;  lining  of  opercle  dusky.  Coasts  of  Europe ;  occasional  on  our 
Soutii  Atlantic  and  Gulf  coasts. 

^Soamher  Irachurus  L.  Syst.  Nat.  Cuv.  &  Val.  ix,  11 :  Trachurus  trachur^s  Day,  Fish. 
Gt.  Brit.  1880,  124:  1 1  Caranxomorus  plumierianus  Lac.  Hist.  Nat.  Poiss.  iii,  84,  pi.  11: 
ly'achurus  saurus  Raf.  Caratteri,  etc.  1810,  20.) 

Page  435.  Caranx  pisquetus  is  known  on  the  Gulf  coast  as  "Hard-taiF 
or  "  Jurel  '^ ;  Decapterus  punctatm  as  *^  Cigar-fish  ".  The  lateral  scutes  in 
Caranx  cibi  are  about  28  in  number,  as  in  C.  heanij  which  is  possibly 
the  young  of  the  same  species. 

Page  436.  Instead  of  Caranx falcatus  read: 
699.  €•  amblyrhynelias  C.  <&  V. 

Add  to  its  synonymy  : 

{Caranx  ambf if rhynvhus  C.  &  V.  ix,  100,  pi.  248.) 

Page  437.  Caranx  fallax  can  hardly  be  said  to  have  ''canine  teeth," 
the  teeth  being  smaller  than  in  C.  hippus. 

Page  443.  Trachynotus  goreensiSj  the  "Permit''  of  the  Florida  coast, 
is  probably  distinct  from  T.  ovatvs^  differing  in  the  much  more  elongate 
form.  It  reaches  a  large  size.  Trachynotus  glaucm^  the  "Gaff-top-sail 
Pompano,"  rarely  grows  beyond  a  foot  in  length.  In  the  description  of 
the  latter  the  words  "  Lower  California'', should  be  erased. 

Page  444.  Instead  of  Seriola  lalandi  read : 
701.  8.  dorsalis  (Gill)  J.  &.  G. 

The  identity  of  the  Califomian  "  Yellow-tail,"  with  the  Seriola  lalandi 
of  the  Atlantic  is  questionable.  For  the  synonymy  of  the  species  sub- 
stitute : 

{Halatracius  dorsalis  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1863,  84.) 

A  species  apparently  the  true  lalandi^  however,  occurs  on  the  coast 
of  Florida  and  may  be  added  as — 
701  (&).  S.  lalandi  C.  &  V. 

It  agrees  in  general  with  the  description  of  No.  701,  but  the  mouth 

•The  description  of  T,  saunis  given  in  the  text  was  taken  from  specimens  from 
Venice,  belonging  to  a  third  species  or  variety  {declivis  Jenyns)  not  yet  found  in 
America  north  of  Cape  San  Lncas.  Its  scutes  are  usually  38  to  40+38  to  42.  In 
form  and  other  characters  it  is  intermediate  between  saurtu  imd  picturatus. 
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is  larger,  the  maxillary  2f  in  head,  instead  of  21;  and  the  dorsal  rays 
are  V-I,  32  or  33.    Florida  to  Brazil ;  reaching  a  large  size. 
(C.  &  V.  ix,  208;  Gttnther,  ii,  463:  Seriola  gigas  Poey,  Mem.  Cuba,  ii,  230.) 

Page  445.  After  Seriola  rivolicma  add: 
709  (&).  S.  falcata  C.  &  Y.^-^Bock  Salman^'  (Pensacola). 

Grayish,  paler  below;  fins  blackish;  pectoral  pale;  a  very  faint 
olivaceous  band  from  the  eye  to  the  nape  (corresponding  to  the  blacjc 
band  in  8.  rivolianaj  but  scarcely  visible).  Body  deep,  compressed; 
head  compressed,  not  conical,  a  little  longer  than  deep;  snout  2|  in 
head;  maxillary  reaching  ftont  of  pupil,  3f  in  head;  occiput  somewhat 
carinate;  caudal  keel  little  developed.  Dorsal  falcate,  its  anterior  lobe 
If  in  head,  2 J  in  base  of  fin.  Head  3^;  depth  3f.  D.  Vni-I,  29;  A. 
II-T,  21.    Gulf  of  Mexico,  north  to  Pensacola. 

(Cuv.  &  Val,  ix,  210;  Gttnther,  ii,  464 :  Seriola  hanariensis  Goode  &  Bean,  Proc.  U.  S. 
Nat.  Mu8.  ii,  1879, 129,  not  of  C.  &  V.  t  It  is  thought  by  Dr.  Ltttken  that  this  species 
is  identical  with  S,  rivoliana,  but  this  identity  is  not  yet  proven.  ^  S,  tHvoliana^JMyna- 
rien8i8z=ho8ci  seems  to  be  slenderer,  with  a  distinct  black  temporal  band.) 

Page  445.  Instead  of  Seriola  stearrm  read : 
703.  S.  carolinensis  Holbr. 

This  species  differs  from  Seriola  dorsalis  notably  in  the  larger  mouth 

(maxillary  reaching  middle  of  eye,  2^  in  head,  in  S.  carolinemis ;  barely 

reaching  front  of  pupil,  2f  in  head,  in  S.  dorsalis).     S.  carolinensiSy  8. 

lalandiy  and  8.  dorsalis  Have  the  occipital  region  broadly  rounded  in 

the  adult,  while  in  S.  zonata  it  is  sharply  compressed  or  carinated  at 

all  ages.    In  8.  zonata^  the  body  is  much  deeper,  the  head  more  obtuse, 

and  the  dark  bands  in»tbe  young  fish  much  blacker. 

{Seriola  caro/fnefwi«  and  S,  zonaia  Holbrook  Ichth.  S.  Car.  1860,  72;  Seriola  eieamsi 
Goode  &  Bean.) 

Page  446.  According  to  Dr.  Liitken  {Spolia  Atlantica^  1880,603)  Ela- 
gatis pinnulattis  Poey  (the  "Runner^)  is  identical  with  Elagatis  bipinnu* 
latus  (Q.  &  G.)  Benn.,  a  species  known  from  the  East  Indies  and  the 
Mediterranean.    References  for  the  latter  are: 

{Seriola  bipinnulata  Quoy  &  Gaimard,  Voy.  Uran.  Zool.  i,  363:  Elagatis  hipinnulatua 
Benn.  Whaling  Voyage,  ii,  283 :  Seriolichthys  hipinnulatue  Bleeker,  Nat.  Tyds.  Nederl. 
Ind.  vi,  196 :  SerioUchthya  htpinnulatus  GUnther,  ii,  468;  the  generic  name  Elagatis  be- 
ing rejected  by  Dr.  GUnther  on  account  of  the  prior  Elacate.) 

Page  447.  In  the  typical  species  of  Scombroides  the  maxillary  has  a 
small  supplemental  bone,  of  which  no  trace  exists  in  the  American  spe- 
cies or  "  Oligoplitesy    The  latter  group  probably  merits  recognition  as 
BuU.  Nat  Mus.  No.  16 58 
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a  distinct  genus.    In  very  young  specimens  of  0.  occidentalU  tlie  upper 
jaw  is  protractile  as  usual  in  Carangidce. 

Page  448.  Instead  of  Pamatomus  saltator  read: 
Y09.  P.  saltatrlx  (L.)  GUL 
^^  Saltatrix,^  as  used  by  Linnseus,  was  an  old  proper  name. 

Page  451.  Instead  of  Stromateus  alepidotm  read : 

YIO.  S.  pam  L. 

In  the  description  (p.  451)  read  pectoral  much  longer  than  head,  and 

add  to  the  synonymy : 

(Stromateus  paru  L.  Syst.  Nat.  ed.  ii,  248;  based  on  a  figure  and  description  in 
Sloane's  ** Jamaica"):  Seaerinus  xanihurua  Quoy  &,  Gaim.  Voy.  Freyc.  Zool.  384: 
Jihombua  xantkurua  C.  &  Y,  ix,  405;  not  Siramaiens  paru  Bloch.) 

Page  452.  The  genus  ^^Mupus^  Cocco  (8u  alcuni  nuovi  Pesci  del  Mar 
di  Messina,  in  Giom.  Scienz.  Lett.  Arti  per  la  Sicilia,  xxvi,  No.  77)  is, 
according  to  Dr.*Giglioli  {in  lit),  probably  identical  with  Lirus;  Mupus 
imperialis  Cocco  being  thought  to  be  the  same  as  Lirus  ovalis.  As  there 
is  some  uncertainty,  it  is  probably  best,  however,  not  to  adopt  the  name 
MupuB. 

Page  454.  Instead  of  Coryphcena punctulata  read: 
715.  €•  equisetis  Ij.— Small  Dolphin. 

Bluish  above,  paler  below,  and  yellowish;  sides  immaculate,  or 
sprinkled  with  small,  irregular  blue  spots;  larger  spots  along  base  of 
dorsal;  dorsal  dark  blue,  usually  marked  with  wavy  lines  or  rows  of 
spots;  anal  without  spots.  Profile  of  snout  not  becoming  vertical  with 
age;  ventrals  moderate,  inserted  somewhat  behind  the  pectorals.  D. 
51  to  56 ;  A.  24  to  26.  Length  2J  feet.  Pelagic;  not  rare  on  our  South 
Atlantic  and  Gulf  coast. 

(L.  Syst.  Nat.;  GUnther,  ii,  407;  Llitken,  Spolia  Atlantica,  1880,  483:  Lampufw 
pundulatiis  C,  &,  V.  ix,  327,  Coryphama  punttulata  Gtinther,  ii,  408 :  Coryph4Bna  immactih 
lata  Poey,  Mem.  Cuba,  ii,  245;  Lowe,  Fishes  Madeira,  67.) 

Page  455.  Instead  of  Coryphcena  8ueuri  read: 

Ifte.  C.  hlppums  Jj.—Gxeai  Dolphin. 

.Colors  brilliant  in  life,  changing  suddenly  at  death;  brownish-olive 
above,  white  or  golden  below,  with  bright  blue  spots,  the  largest  on  the 
baeik  and  head,  forming  bands  on  the  snout;  dorsal  purplish-blue,  with 
paler  oblique  lines;  other  fins  tinged  with  blue;  caudal  yellow;  inspirits, 
pale  ^with  blackish  spots  on  the  lower  parts.  Maxillary  reaching  middle 
of  e^%  profile  of  snout  becoming  nearly  vertical  with  age ;  fix)nt  of  anal 
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under  middle  of  body.  "Male  with  the  front  elevated,  forming  a  crest, 
which  projects  a  little  beyond  the  upper  jaw;  female  with  blue  spots 
along  each  side  of  tlie  tail,  regularly  arranged.^  (Poey.)  Head  5 ;  depth 
5.  D.  58-64;  A.  26-30.  Length  6  feet  In  all  warm  seas ;  common  in 
the  Gulf  of  Mexico. 

(L.  Syst.  Nat.;  Giinther,  ii,  405;  Poey,  Syn.  Pise.  Cub.  356:  Coryphana  guttata 
Poey,  Mem.  Cuba,  ii,  245;  LUtken,  1.  c.  483:  Coryphcena  »ueuri  C.  &,  V.  ix,  302.) 

Page  455.  After  Pteraclis  carolinus  add: 

986  (&).— BBAIIEA  Blocb  &.  Scbneider. 
(Bloch  &  Schneider,  Systema  Ichthyol.  1801,  99:  tyi>e  Spams  raji  Bloch.) 

Body  compressed,  more  or  less  elevated,  covered  with  rather  small 
scales.  Mouth  very  oblique,  the  lower  jaw  projecting^  both  jaws  with 
an  outer  series  of  strong  teeth  j  teeth  on  vomer  and  palatines  decidu- 
ous. Dorsal  and  anal  fins  elongate,  the  former  with  3  or  4,  the  latter 
with  2  or  3  spines;  caudal  deeply  forked;  ventrals  thoracic,  1, 5.  Oper- 
cles  entire ;  branchiostegals  7.  No  air  bladder.  Pelagic.  (Latin  hrama^ 
bream;  the  species  having  been  called  ^^Brama  marina^^  by  Eay.) 

717  (6).  B.  raJi  (Bloch)  Schn. 

Coloration  uniform.  Eye  at  the  middle  of  the  head;  pectorals  reach- 
ing middle  of  anal.  Greatest  depth  below  middle  of  body,  3  in  total 
length.  D.  III-31;  A.  11-27;  scales  13-90-23.  Pyloric  coBcaS.  Ver- 
tebrae 16  +  23.  Atlantic  coasts  of  Europe  and  Africa,  straying  to 
Grand  Banks  of  jS^ewfoundland  (Bean),  coast  of  Washington  Territory 
(Bean)^  and  Chili. 

{Sparus  raji  Bloch,  Ichth.  taf.  273;  GttQther,  ii,  408.) 

Page  459.  For  Holocentrus  read  Holocentrum.  The  former  is  the  orig- 
inal orthography,  but  it  is  not  worth  while  to  try  to  restore  it. 

Page  461.  Under  Elassamatidwj  the  statements  "no  teeth  on  vomer '^ 
and  "  pseudobranchiae  none'^  are  not  quite  correct.  A  specimen  of  Ulas- 
soma  zonatum  from  Tombigbee  River,  1^  inches  long,  thus  much  larger 
than  the  original  types,  shows  the  following  characters: 

A  few  weak  teeth  on  vomer ;  front  teeth  of  both  jaws  canine-like, 
directed  forward;  pseudobranchise  somewhat  glandular,  covered  by 
skin.  Scales  cycloid;  no  lateral  line.  Dorsal  apparently  emarginate. 
D.  Y,  9;  A.  Ill,  5;  Lat.  L  38.  Head  speckled  with  black;  flns  with 
dark  spots. 
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Page  468.  Fnder  Chcenohryttua  gulosus  read:  "Head2J;  depth  2J.'^ 

Page  482.  Under  Lepomis  holbrooki  read:  "Head  3^}  and  under  Le- 
pomis  notatus  read:  "D.  X,  12." 

Page  485.  Instead  of  Micropteras  dolomieuy  read  M.  dolamiei.  This 
personal  name  should  have  the  genitive  form. 

Page  523.  Under  Perca^  tenth  line  from  bottom,  add :  "  Lower  limb  of 
preopercle  with  strong  antrorse  teeth.'^ 

Page  525,  tenth  line,  under  Stizostediumj  add:  "Lower  limb  of -pro- 
opercle  with  a  few  antrorse  teeth.'' 

Page  532.  After  Polyprion  oocy genius  add: 

978  (&).— BRACHTRHIBrUS  GilL 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  236:  type  Serranus  oreolus  C.  &  V.) 

Body  oblong-ovate,  compressed}  head  short,  the  profile  convex,  the 
snout  short  and  blunt ;  jaws  and  all  the  bones  of  the  head  covered  with 
imbricated  scales.  Scales  of  body  very  small.  Mouth  rather  small, 
oblique,  the  lower  jaw  projecting.  Fo  supplemental  maxillary.  Teeth 
as  in  Serranus^  but  the  lateral  teeth  small,  not  canine-like.  Preopercle 
evenly  serrate.  Dorsal  spines  9,  none  of  them  produced  in  filaments; 
fius  all  low  ;  caudal  fin  forked.    Warm  leteas. 

835  (&).  B.  furclfer  (C.  &  V.)  Poey. 

Red  or  reddish,  with  three  small  violet  spots  on  the  side  of  the  back 
and  one  on  the  tail 5  sides  with  oblique  streaks;  dorsal  fin  with  a  longi- 
tudinal blackish  streak.  Snout  short,  scarcely  longer  than  the  large 
eye;  maxillary  reaching  to  below  middle  of  eye;  preopercle  finely  and 
evenly  serrate.  Gill  rakers  slender.  Dorsal  spines  low,  nearly  uni- 
form, but  longer  than  the  soft  rays;  second  anal  spine  rather  longer 
than  third;  pectoral  long  and  pointed,  longer  than  head;  caudal  deeply 
forked.  Head  3^;  depth  2 J.  D.  IX,  19;  A.  IH,  9;  scales  10-83-85. 
Tropical  America,  generally  abundant  both  in  the  Atlantic  and  Pacific ; 
recorded  by  Dekay  from  near  IS'ew  York.  This  record  is  doubtful,  al- 
though the  occurrence  of  the  species  within  our  limits  is  very  probable. 

(Serrantufurcifer  and  creoJusCny.  &Val.,  ii,264, 265, 1828:  Brachtp^kinMS  creolua Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  Itt62,  249 :  Brachtfrkinvs  creolus  Poey,  Ann.  Lye.  Nat.  Hist. 
N.  Y.  1871,  4C:  Corvina  oxypteraDeksLyf  N.  Y.  Fauna  Fiah.  1842,  77:  Anthia9  furci/er 
Gthr.  i,  01 :  Serranus  creolus  and  colonua  Gthr.  i,  100,  101.) 

Page  533.  After  Serranus  atrarius  add: 
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836  (&).  8.  nigrescens  (Bloch  &  Sohn.)  Goode  &  Bean. 

According  to  t)r.  Holbrook  the  northern  representative  (nigrescens)  of 
SerraniM  atrarius  has  the  air-bladder  simple,  and  the  pectoral  as  long  as 
the  ventral;  while  in  the  southern  form  {atrarius)  the  air-bladder  is  sac- 
culated, and  the  i)ectoral  longer  than  the  ventral.  These  observations 
are  confirmed  by  Dr.  Bean,  who  has  also  noticed  other  points  of  differ- 
ence. The  northern  form  (Cape  Hatteras  northward)  may  then  stand 
as  8.  nigrescem. 

(Coryphana  nigresoena  Bloch  &,  Schneider,  1801,  297:  CtntropriBtis  nigricana  C.  &  V. 
iiiy  37,  and  of  varioos  authors.) 

Page  634.  In  Serranus  trifurcus  the  filamentous  tips  to  the  dorsal 
spines  are  often  but  little  developed.  A  species,  apparently  the  same, 
occurs  in  the  Gulf  of  Mexico.  Head  2f ;  depth  3f .  D.  X,  12;  A.  Ill, 
7 ;  scales  6-48-13.  The  section  called  "  Haliperca^  should  be  Prionodes  • 
Jenyns. 

Page  535.  To  the  account  of  Serranus  suhligarius  add: 
A  large  blotch  of  cream-color  with  sharply  defined  edges  in  front  of 
vent,  extending  upwards  as  an  irregular  cross-band  to  near  middle  of 
sides;  an  interrupted  black  ring  around  tail  at  base  of  caudal;  a  large 
black  blotch  on  front  of  soft  dorsal;  lower  parts  of  head  with  a  very 
conspicuous  network  of  bluish  streaks;  i)ectoral8,  anal,  and  caudal, 
sharply  barred  with  black;  ventrals  tipped  with  black.  Body  deep, 
compressed;  the  head  very  slender,  acuminate,  the  anterior  profile 
straight  or  somewhat  concave;  depth  at  middle  of  eye  little  more  than 
half-length  of  head;  lower  jaw  little  projecting;  maxillary  reaching 
posterior  margin  of  pupil,  2^  in  head;  canines  small,  those  on  sides  of 
lower  jaw  largest;  edge  of  preoperde  sharply  and  subequally  serrate ; 
gill-rakers  short.  Dorsal  little  emarginate,  the  fourth  spine  3  in  head; 
caudal  subtruncate;  second  anal  spine  longer  than  third,  2^  in  head; 
jaws,  and  dorsal  and  anal  fins  scaleless.  Head  2^;  depth  3;  D.  X,  13; 
A.  Ill,  7;  scales  6-42-17. 

Pages  636,  537,  etc.  All  the  species  of  Serranus  have  normally  10 
spines  in  the  dorsal. 

Page  536.  Instead  of  subgenus  Plectropoma  aubstitute: 
874  (&).-H¥POPI.i:€TRU8  GiU. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  236:  typo  Plectropoma  puetlOj  C.  &  V.) 

This  genus  differs  from  Serranus  chiefly  in  the  presence  of  antrorse 
•  Frionodea  Jenyns,  ZooL  Beagle.  Fiah.  1842, 46:  type  Frionodea  ftuciatua  Jenyns. 
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spines  on  the  lower  margin  of  the  preopercle.    The  species  a-re  of  small 
size;  the  body  short  and  compressed.    (u:rai,  below;  Kkr^xrpovy  spur.) 

Page  637.  Instead  of  Sefrantis  chlorurus  read: 
§48.  H.  nigricans  (Poey)  GiU. 

The  species  found  on  the  Florida  coast  has  the  body  and  fins  all  alike 
blackish,  with  violet  shades,  and  is  doubtless  distinct  from  H.  chlorums^ 
in  which  the  pectorals  and  caudal  are  yellow.    Florida  to  Cuba. 

Page  538.  Instead  of  Trisotropis  brunneus  read : 
844.  T.  stomias  Goode  &  fiean  MSS. 

The  color  in  this  species,  the  "Black  Grouper"  of  the  Florida  coast, 
is  dark  gray,  freckled  with  paler,  but  without  distinct  spots;  fins  all 
edged  or  tipped  with  black;  no  yellow  nor  violet  shades  anywhere. 
Caudal  lunate.  Mouth  very  large;  the  maxillary  longer  than  pectoral. 
The  identification  of  this  species  with  T.  brunneus  Poey  is  very  doubtfoL 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mob.  1882.) 

Page  539.  After  Trisotropis  microlepis  add: 
846  (5).  T.  petrosus  Poey. 

Light  brownish  violet,  covered  with  close-set  round  reddish  brown 
spots  about  as  large  as  the  pupil,  besides  large  quadrate  dark  areas  on 
the  trunk;  no  red  anywhere.  Fins  dark  brown,  except  the  pectorals, 
which  are  Ijlack,  with  a  broad  border  of  bright  orange,  at  least  in  the 
adult.  Maxillary  extending  beyond  orbit.  Preopercle  rounded,  finely 
serrate.  Caudal  lunate,  the  lower  angle  rounded.  Head  3^  (in  total); 
depth  4.  D.  XI,  16*  A.  Ill,  11 ;  coeca  15  to  20.  Cuba  to  Key  West 
(Poey.) 

(Serranus  petro8U8  Poey,  Memorias,  ii,  136:  Trisotr&pis petroaus  Poey,  Ann.  Lye.  Nat. 
Hist.  N.  Y.  ix,  301,  1870.) 

Page  540.  ^^ Bpinephelus  capreolus^  should  apparently  stand  as — 
§47.  E.  atlantiens  (Lac.)  J.  &  G. 

The  earlier  names,  Holocentrus  punctatus  Bloch  (Ichth.  taf.  241)  and 
Perca  ma<mlata  Bloch  are  both  preoccupied  in  this  genus. 

Page  541.  After  Epinephelus  ^nigritm  add : 
§50  (5).  E.  Striatns  (Bloch)  QiU.—HamJet ;  Xasaau  Grmper. 

Chestnut-brown,  varying  to  light  slate-color;  lips  and  throat  Vermil- 
lion ;  a  black  stripe  sometimes  present,  extending  from  snout  to  a  point 
between  eyes,  then  dividing,  one  branch  extending  to  origin  of  dorsal, 
the  other  to  opercle ;  a  large  quadrate  black  blotch  on  tail  behind  dorsal ; 
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young  with  transverse  dark  bars ;  ventrals  dusky.  Body  rather  deep, 
somewhat  compressed.  Mouth  large,  the  maxillary  extending  beyond 
eye,  2  in  head;  canines  rather  strong.  Preopercle  nearly  evenly  serrate. 
Caudal  rounded* ;  second  anal  spine  rather  strong,  slightly  longer  than 
third ;  dorsal  spines  rather  high.  Jaws  and  fins  with  fine  scales.  Head 
2i;  depth  2^.  D.  XI,  17;  A.  Ill,  8;  Lat.  1.  about  85.  West  Indies; 
north  to  Key  West  (Poey;  Stearns)*,  very  abundant;  reaches  the  length 
of  4  or  5  feet. 

(Antkias  8triattt8  Bloch,  Ichth.  \x,  100,  1797:  Serranus  itriatus  GUnther,  i,  110:  Goode, 
BuU.  U.  8.  Nat.  Mus.  v,  57:  Poey,  Eep.  Fid.  Nat.  Caba,  ii,  285.) 

Page  541.  The  group  called  Bodianus  is  probably  entitled  to  generic 
rank.    Its  species  should  stand  as  follows: 

859.  B.  pnnctatns  (L.)  J.  &  G. 
859  (b).  B.  tSBiiiops  (C.  &  Y.)  J.  <&  G. 

Red  or  dark  brown,  the  head,  body,  and  fins  covered  with  small 
round  blue,  black-edged  spots;  (fiie  or  two  dark-blue  streaks  from  eye 
to  snout;  fins  all  more  or  less  edged  with  deep  blue.  Maxillary  reach- 
ing posterior  margin  of  eye;  canine  teeth  rather  strong,  the  upper 
largest.  Caudal  rounded  behind;  no  notch  betwe^^.n  dorsal  spines  and 
soft  rays.  Second  and  third  anal  spines  about  equal.  Head  2^;  depth 
2^.  D.  IX,  15;  A.  Ill,  9;  Lat.  1. 100.  Tropical  Atlantic;  Florida  Keys 
to  Senegambia.    {Steindachner.) 

(Serramis  twniopa  C.  &  V.  ii,  370:  Serranm  iceniops  GUnther,  i,  121:  Serranus  tceniop$ 
Steindachner,  Beitriige  Kenntn.  Fische  Afrika^B,  1881,  4.) 

859  (c).  £•  gnttatus  (Gmelin)  Qoode,—Cabr%lla, 

Olivaceous;  body  and  head  everywhere  covered  with  small  bronze 
spots,  much  smaller  than  the  pupil,  the  spots  mostly  with  darker 
centers;  besides  these  are  larger  obscure  pale  spots,  around  which  the 
ground  color  forms  reticulations;  whitish  marblings  on  sides  of  back; 
base  of  pectoral  reticulate;  vertical  fins  obscurely  spotted;  the  soft 
dorsal  and  caudal  broadly  margined  with  black;  pectorals  pale;  ven- 
trals dusky  at  tip.  Body  comparatively  elongate.  Mouth  large,  the 
maxillary  extending  past  the  eye,  its  length  2J  in  head.  Eye  shorter 
than  snout,  5J  in  head.  Depressible  teeth  in  front  of  jaws  long.  Fins 
of  moderate  height;  caudal  truncate;  anal  spines  moderate,  the  second 
about  as  long  as  third,  5  in  head;  pectoral  IJ  in  head.    Head  2J;  depth 

•The  caudal  is  lunate  in  E,  morio  and  in  the  species  of  Trisotropia,  In  our  other 
species  of  Epinephelus  it  is  ronnded  or  truncate. 
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3.    D.  XI,  15;  A.  Ill,  8;  Lat.  1.  about  100.    West  Indies,  north  to 
Florida  Keys. 

(Peroa  guttata  Gmel.  Linn.  Syst.  Nat.  i,  1788,  1315:  Goode,  Boll,  v,  U.S.  Nat.  Mas. 
1876,  58;  Bodianva  apua  Bloch,  taf.  229:   Serranus  apua  Gttnther,  i,  140:  Holocentru$ 
punctatu8  Blocb,  taf.  241 :  Lutjanus  lunulatus  Bloch  &  Schneider,  1801, 329:  Serranvs  catus, 
lunulatii8y  arara,  and  pixanga  C.  &  V.  ii,  362,  379,  377,  383:  Epinephelus  lunulatus  Poey,  . 
Syn.  Pise.  Cubens.     1868,  287:  Serranua  apua  Steindaclier,  Ichth.  Notiz.  vi,  43,  1867.) 

Page  641.  Promicrops  should  be  reunited  with  Epinephelus.    Our 
species  may  stand  as: 
853.  E.  guasa  (Poey)  J.  &.  G. 

It  is  however  probable,  as  suggested  by  Dr.  Gill,  that  the  Epine- 
phelus guasa  is  simply  the  very  old  form  of  E.  nigrituSj  also  known  as 
**  Ouasa^^  or  "  Warsaw^^  by  the  Florida  fishermen. 

Page  542.  Dules  auriga  should  be  omitted,  as  it  has  probably  never 
been  taken  on  our  coast. 

Page  543.  Instead  of  Rhypticm  decoratus  read: 
856.  R.  nigripinnis  Gill. 

And  add  to  the  synonymy : 

(Rkypticus  nigripinnia  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1861,53:  1  Promicroptcrus 
decoratus  Cope,  Proc.  Acad.  Nat.  Sci.  Pbila.  1870,  119.) 

This  species  inhabits  the  Pacific  coast  of  Mexico  and  Central  America, 
and  we  doubt  its  occurrence  on  our  Atlantic  coast.  The  specimens  ob- 
tained by  Professor  Cope  at  Newpoit  may  belong  to  some  different 
species.* 

Page  546.  Instead  of  Xenichthys  Gill  read: 

381.— XEBTISTIUS  Jordan  &  Gilbert  (gen.  nov.). 

In  the  typical  species  of  Xenichthys  Gill,  the  soft  dorsal  is  much  longer 
than  the  spinous  dorsal,  and  composed  of  18  rays ;  the  anal  is  also  sim- 
ilarly elongate,  of  16  to  18  rays.  In  X.  californiensiSy  the  soft  dorsal  is 
shorter  than  the  spinous  dorsal,  and  composed  of  11  or  12  rays ;  the 
anal  is  also  short.  The  latter  species  may  be  taken  as  the  t>pe  of  a 
distinct  genus,  which  may  be  called  Xenistius.  (^cvoc,  peculiar;  Icrto^^ 
sail,  for  dorsal  fin.) 

♦  Prolessor  Cope  describes  the  specimen  from  Newport  as  follows :  "D.  II,  26;  A.  16 ; 
scales  11-98-46,  counted  from  base  of  second  dorsal  spine.  Dorsal  fins  connected  by 
membr<ine  as  elevated  as  that  of  tbe  first  doi'sal.  Head  (from  premaxilla  to  end  of 
spine)  more  than  4  times  in  length,  including  caudal  fin.  Pect<*rals  not  narrowed. 
Eye  5.33  times  in  length  of  head.  Otherwise,  as  in  P,  maculaius  Holbr.  Color  dark 
brown,  covered  with  round  pale  spots  as  large  as  the  orbit,  each  with  a  brown  cen- 
tral spot.  They  extend  on  the  dorsal  and  proximal  caudal  fins.  Second  dorsal,  anal, 
and  caudal  fin  broadly  blackish-edged." 


Digitized  by  VjOOQIC 


ADDENDA — 88.   SPABID-ffi — ^LUT JANUS.  921 

Page  548. 'Instead  of  Luljanus  melanurus  read : 

§61.  li.  ebrysnrns  (Bloch)  Vaillant. 

Erase  from  its  synonymy  ^^Perca  melanura  L.  Syst.  Nat.''  The  latter 
is  a  West  Indian  8i)ecies  of  Didbasis  {=E.ceinulon  dor  sale  Poey). 

Page  548,  549.  In  all  our  species  of  Imljanus  the  series  of  scales  above 
the  lateral  line  extend  obliquely  upward  and  backward,  being  not 
throughout  parallel  with  it.  In  L.  chrysuruSy  caxiSj  steamsij  and  blcLck- 
/ordiy  the  patch  of  vomerine  t-eeth  is  "anchor-shaped.''  In  many  of  the 
other  species  of  the  genus  the  patch  of  vomerine  teeth  is  lunate,  and 
in  some  the  series  of  s(5ales  above  the  lateral  line  are  parallel  with  the 
lateral  line. 

Page  549.  After  Lutjanus  coons  add: 

862  (&).  li.  eaballerote  (Bloch  &  Schneider)  Poey. 

Brown,  tinged  with  violet;  red  below;  fins  wine  cojor;  eye  red; 
young  with  a  blue  stripe  or  line  of  points  under  the  eye,  but  without 
dark  bands.  Body  rather  more  elongate  than  in  L.  caocis;  snout  prom- 
inent, 3  In  head,  the  profile  somewhat  concave;  mouth  rather  small; 
maxillary  not  reaching  middle  of  orbit;  jaws  subequal;  teeth  very 
strong;  upper  jaw  with  2  large  and  4  iSmall  canines;  vomerine  teeth  pro- 
longed backward  on  the  median  line;  eye  4^  in  head,  1§  in  snout;  pre- 
opercle  notched,  but  the  knob  of  the  interopercle  very  inconspicuous ; 
caudal  emarginate;  pectorals  If  in  head,  scarcely  reaching  front  of 
anal;  second  anal  spine  strong,  scarcely  longer  than  third;  fourth 
dorsal  spine  longest.  Direction  of  rows  of  scales  above  lateral  line 
very  oblique;  nuchal  scales  in  3  series.  Head  2f ;  depth  3.  D.  X,  13; 
A.  Ill,  7;  scales  9-45-16.  West  Indies,  north  to  Key  West.  Eeaches 
a  weight  of  12  pounds. 

{Anihias  eaballerote  Blocli  «fc  Schneider,  Syst.  Iclith.  1801,  310:  Mesoprion  cynodon 
Gttnther,  i,  194;  Poey,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  187;  Poey,  Synops.  Pise.  Cub. 
1868,  293;  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.  x,  75,  1871.) 

863  (o).  li.  campecbianus  Poey. 

Deep  red,  paler  on  the  throat;  streaks  along  the  rows  of  scales  bluish 
above,  yellowish  on  the  sides;  fins  colored  like  the  body;  dorsal  bor- 
dered with  orange,  and  with  a  narrow  blackish  edge ;  caudal  bordered 
with  blackish;  eye  red;  a  blackish  blotch  near  the  lateral  line  below 
soft  dorsal,  as  in  numerous  West  Indian  species  (and  in  the  young  of 
L.  hlacJcfordi).  Body  rather  deep.  Eye  large,  4  in  head;  maxUlary 
reaching  front  of  eye;  preopercle  serrate,  the  concavity  slight;  inter- 
opercle without  knob;  canines  slender;   teeth  in  lower  jaw  large  in 
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front;  tongue  with  two  rough  plates;  soft  dorsal  as  long  as  the  part  of 
the  spinous  behind  fifth  spine;  caudal  little  forked.  Temporal  band  of 
scales  broad ;  scales  above  lateral  line  forming  oblique  series  not  par- 
allel with  the  back.  Vomerine  teeth  prolonged  backward  in  a  long 
band  on  the  median  line.  D.  X,  14;  A.  Ill,  8;  65  scales  in  a  series 
above  lateral  line,  53  below.  Gulf  of  Mexico;  brought  to  the  Havana 
markets  fix)m  the  Bay  of  Campeachy  and  from  Key  West.    (Poey.) 

(Mesoprion  oampechanus  Poey,  MemoriaB  Cuba  ii,  141),  1860,  and  in  Synops.  Pise. 
Cabeos,  294:  Mesoprion  oampeohianus  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1870,  5.) 

Page  549.  To  the  account  of  Lutjanus  stearrm  add :  Scales  above  lat- 
eral line  forming  oblique  series,  which  are  not  parallel  throughout  with 
the  lateral  line.  Teeth  on  vomer  in  an  anchor-shaped  patch,  prolonged 
backward  on  the  median  line ;  outer  pair  of  canines  above,  verj^  large ; 
teeth  of  lower  jaw  moderate;  teeth  on  tongue  in  a  single  patch;  max- 
illary 2|  in  head,  reaching  front  of  pupil;  posterior  nostril  ovate;  pec- 
.  toral  1^  in  head;  second  and  third  anal  spines  subequaL 

Page  549.  After  ImijanuH  steamsi  add: 
§64  (&).  li.  synagrris  (L.)  Poey. 

Olivaceous  above,  silvery  on  sides  and  below;  flushed  with  reddish 
above ;  back  and  sides  with  wide,  continuous  stripes  of  golden  yellow, 
usually  wider  than  a  series  of  scales;  a  black  blotch  below  soft  dorsal; 
sides  of  head  with  yellow  strips  usually  continuous  with  those  on 
sides;  two  yellow  stripes  from  eye  to  snout;  caudal  red;  other  fins  yel- 
lowish; dorsal  with  two  reddish  longitudinal  bands;  ventrals  margined 
with  white ;  these  colors  fading  in  alcohol.  Body  rather  deep  and  com- 
pressed; anterior  profile  steep  and  nearly  straight;  lower  jaw  project- 
ing; maxillary  reaching  to  below  front  of  eye.  Teeth  rather  small, 
subequal,  the  canines  little  developed;  teeth  on  vomer  in  a  /f\-shaped 
patch,  slightly  prolonged  backward  on  the  median  line.  Scales  small, 
smoothish;  those  above  lateral  line  arranged  in  series  not  parallel 
with  the  lateral  line.  Preopercle  with  a  shallow  notch.  Dorsal  spines 
slender;  anal  spines  graduated ;  anal  fin  rather  high;  caudal  moder- 
ately forked.  Pectorals  long,  1^  in  head,  almost  reaching  anal.  Oill- 
rakers  rather  long  and  strong.  Head  2| ;  depth  2f .  D.  X,  12 ;  A.  Ill, 
7;  scales  6-50-17.  L.  12  inches.  West  Indies;  north  to  Key  West, 
Florida. 

(Sparu8  aynagris  L.  Syst.  "SaL:  Spanu  vermioularU  Bloch  Sc  Schneider,  1801,  275: 
Meaoprion  uninotatys  Cnv.  <&  Val.  ii,  479:  Mesoprion  uninotatus  GQatber,  i,  202:  Mcbo- 
prion-uninotatus  Poey,  Synopsis  Pise.  Cubens,  294.) 
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Page  650.  Conodon  C.  &  V.  should  be  recognized  as  a  distinct  genus. 

Page  660.  To  the  account  of  Conodon  nobilis  add: 

Series  of  scales  above  lateral  line,  forming  series  parallel  with  the 
lateral  line;  anterior  limb  of  preopercle  with  strong  spinous  teeth  di- 
rected forwards.  In  all  our  species  of  Pomadasys  the  scales  above  the 
lateral  line  form  series  not  parallel  with  the  lateral  line. 

Page  651.  Pomadasys  fasciatus  is  identical  with  P.  fulvomaculatus  and 
should  be  suppressed.  Instead  of  "  Lat.  1.  75,"  in  the  description  of  the 
latter  species,  read  '^Lat.  1.  67." 

Page  661.  After  66,  etc.,  add: 

c.  Body  short  and  deep ;  the  hack  arched;  spines  strong ;  onter  teeth  enlarged ;  lips 
thick;  soft  dorsal  and  anal  with  small  scales.    (Anieotremus  Gill.) 

Page  662.  In  the  description  of  P.  virginieus  add  ^^  scales  10-55-16." 

Page  662.  Pomadasys  bilineatus  has  been  lately  taken  in  Florida  by 
Dr.  J.  A.  Hensball.  Scales  6-35-13;  about  46  pores  in  lat.  1.  The 
specimens  from  California  referred  to  this  species  probably  belong  to 
the  following: 

871  (»).  P.  Interrnptas  (Gill)  J.  <&  G. 

Adult  grayish;  each  scale  on  upper  anterior  part  of  body  with  a  dis- 
tinct blackish  spot;  fins  all  more  or  less  dusky.  Young  (?)  {interruptus) 
with  the  spots  obsolete;  sides  with  two  parallel  jet  black  bands,  the 
lower  from  eye  backward  nearly  but  not  quite  reaching  a  large  black 
blotch  at  base  of  caudal.  Back  arched;  pectoral  a  little  shorter  than 
head;  second  anal  spine  robust,  half  length  of  head,  longer  than  fourth 
dorsal  spine.  Scales  very  large,  especially  below  spinous  dorsal,  where 
they  are  much  larger  than  in  P.  hUineatus.  Head  3;  depth  2 J.  D. 
XII,  16;  A.  Ill,  9;  scales  7-34-12;  pores  about  45.  San  Diego  (!)  to 
Panama. 

(T  Genytremus  interruptus  Gill,  Proc.  Ac  Nat.  Sci.  Phila.  1861, 256  (young) :  PrisHpoma 
fUrthi  Steind.  Icbth.  Beitr.  v,  4, 1876:  Pomadasys  fUrihi  Jor.  6c  Gilb.  Proc.  U.  S.  Nat. 
Mus,  1881,  385.) 

Page  553.  After  Diabamsformosus  add: 
079  (h),  D.  elegans  (C.  &  Y^)  J.  <Sb  G. 

Brownish;  sides  of  head  and  body  with  seven  or  eight  conspicuous 
wavy  longitudinal  bands  of  light  blue,  edged  with  dusky.  Back  some- 
what elevated;  snout  long,  compressed;  mouth  large,  the  maxillary 
reaching  to  below  eye;  eye  IJ  in  snout,  3 J  in  body.  Head  3 J  (in  total); 
depth  about  the  ^ame.    D.  XII,  16 ;  A.  II,  9 ;  scales  8-50-16.    West 
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Indies;  north  to  Florida,    Eesembles  B,  formosuSy  hut  readily  distin- 
guished by  the  striped  body. 

{HcBtnulon  elegans  C.  &  Y.  v,  2S7:  HcBmulon  elegana  GUother,  i,  306.) 


Page  553,  After  Didbdsis  chrysopterus  add: 
873  (&).  D.  cbromis  (Brouss.)  J.  &  G. 

Light  olive;  each  scale  with  a  large  dark  spot;  these  forming  very 

distinct  interrupted  stripes  along  the  rows  of  scale;  lower  fins  dusky; 

a  dusky  blotch  at  angle  of  preopercle.    Young  with  2  or  3  longitudinal 

blackish  streaks.    Back  somewhat  elevated;  maxillary  reaching  just 

past  front  of  eye,  2|  in  head.    Series  of  scales  above  lateral  line  very 

oblique  (as  in  all  our  species  of  Diabasis),  the  series  from  the  scapular 

scale  reaching  6th  dorsal  spine;  preopercle  well  serrated.     Longest 

dorsal  spine  2^  in  head ;  second  anal  spine  strong,  2^  in  head,  the  fin 

high.    Pectoral  IJ  in  head.    Head  3;  depth  2f.    D.  XH,  18;  A.  in, 

7 ;  Lat.  1.  42.    West  Indies ;  north  to  Florida. 

{Perca  chromis  Broussonet  MSS:  Hcemulon  chromia  C.  &V.  242:  HcgmuUm  ohramia 
Giinther,  i,  310:  Hcemulon  aerratum  Poey,  Memorias,  ii,  181.) 

878  (0).  D.  albas  (C.  &  V.)  J.  &  G. 

Color  pale  uniform  plumbeous;  no  black  spot  behind  angle  of  preo- 
percle. Mouth  wide,  but  the  maxillary  not  reaching  front  of  orbit;  eye 
6  in  head,  2|  in  snout;  preopercle  finely  and  evenly  serrate,  its  post^ 
rior  limb  nearly  vertical.  Dorsal  fin  scarcely  notched,  the  spines  rather 
strong,  the  fourth  longest,  2^  in  head;  second  and  third  anal  spines 
nearly  equal  in  length  and  strength,  rather  more  than  half  fourth  dorsal 
spine.  Caudal  forked.  Head  3J  (in  total);  depth  3^.  D.  XH,  16;  A. 
Ill,  8 ;  scales  7-50-16.    West  Indies ;  north  to  Key  West    {Poey.) 

(Hcemulon  album  Cnv.  Sc  Val.  v,  241:  Hcemulon  album  Giintber,  i,  311:  HosmuUm 
album  Poey,  Synopsis  Pise.  Cubens.    1868,  312,) 

Page  553.  To  description  of  DiabaMs  chrysapterus  add: 

Brownish-olive  above;  a  narrow  bronze  band,  darkest  in  young, firom 
snout,  through  eye,  to  base  of  caudal;  above  this  two  or  three  dark 
streaks  from  eye  to  above  gill-opening;  another  beginning  on  top  of 
snout  on  each  side,  passing  above  eye,  and  extending  parallel  with  the 
first-mentioned  stripe  straight  to  last  ray  of  dorsal,  where  it  meets  its 
feUow  of  the  opposite  side;  a  dark  streak  from  tip  of  snout  along  me- 
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dian  line  to  fipont  of  anal;  very  bright  specimens  show  a  narrow  yellow 
stripe  following  each  series  of  scales  on  back  and  sides;  adults  often 
plain  silvery;  a  large  rounded  black  blotch  at  base  of  the  caudal;  fins 
all  plain;  inside  of  mouth  scarlet.  Body  rather  elongate,  somewhat 
compressed;  the  back  little  elevated.  Snout  rather  short,  2 J  in  head; 
preorbital  moderate,  about  equaling  eye.  Maxillary  re^aching  middle 
of  pupil,  2  in  head.  Eye  4^  in  head.  Dorsal  spines  rather  high,  the 
longest  If  to  2 J  in  head,  longer  than  the  second  anal  spine;  second 
anal  spine  strong,  longer  and  stronger  than  third,  2§  to  2|^  in  head, 
reaching,  when  depressed,  to  base  of  last  ray.  Pectorals  1 J  to  1^  in 
head.  Head  3;  depth  3.  D.  Xin,  15;  A.  Ill,  8;  scales  7-52-15.  The 
color  of  the  young  of  D.  fremebundus  is  very  similar,  but  the  back  in 
the  latter  species  is  more  arched,  the  mouth  much  smaller,  and  the 
scales  below  the  lateral  line  much  larger.  The  adult  form  of  D./reme- 
bunduSy  as  yet  unknown,  is  probably  more  like  D.  chromis.  To  sy- 
nonomy  of  D.  chrysopterus  add: 

{HcemuUm  aurolineatum  C.  &  V.  v,  237:  ffcemulon  aurolineatiim  Gthr.  i,  316:  Hannulon 
caudimacula  Poey,  Syn.  Pise.  Cub.  379;  not  of  C.  &  V. :  Hcemulon  quadrilineatum  Hol- 
brook,  Ichth.  S.  C.    1860,  195.) 

874  (&).  D.  JeiUgaano  (Poey)  Gk)ode  &  Beas. 

Pale  olive,  with  faint  dusky  and  yellow  longitudinal  streaks,  espec- 
ially in  the  young;  fins  all  pale,  probably  yellow  in  life.  Body  com- 
paratively elongate,  compressed,  the  back  little  elevated,  the  profile 
regularly  curved  and  not  steep,  ^nout  3  in  head;  eye  3 J.  Mouth  very 
large,  the  maxillary  extending  slightly  past  middle  of  eye,  IH'i  head. 
Teeth  not  very  large.  Preopercle  well  serrated.  Dorsal  deeply  notched, 
the  spines  moderate,  the  longest  equal  to  maxillary;  soft  dorsal  low; 
anal  rather  high,  its  edge  concave,  its  second  spine  about  as  long  as 
third  and  much  stronger,  2J  in  hciid;  caudal  well  forked,  the  upper 
lobe  longest.  Pectoral  1^  iu  head,  reaching  past  ventrals  to  vent. 
Scales  above  lateral  line  in  very  oblique  series.  Head  3 ;  depth  3.  D. 
XIII,  15;  A.  Ill,  9;  scales  7-50-11.  L.  7  inches.  Cuba,  north  to 
Garden  Key,  Florida. 

(H(Bmulon  jeniguano  Poey,  Memorias  Cuba,  ii,  183,  1860,  and  in  Syn.  Pise.  Cub.  319  . 
IHcemulon  sehranki  A^assiz,  Spix.  Pise.  Bras.  131:  ^  ffcemulon  achranki  GHnther,  i,  310.) 

Page  556.  Before  Sparus  insert : 

3§5  (6).— CALAMUS  Swainson. 
(Swaiuson,  Nat.  Hist.  Fish.  etc.  ii,  221,  1839:  type  Pagellus  calamus  C.  &  V.) 

Body  broadly  ovate,  comx>ressed,  the  back  elevated;  head  deep; 
preorbital  very  deep;  eye  placed  high,  preceded  by  a  bluntish  pro- 
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tuberance;  posterior  nostril  slit-like,  much  larger  than  the  roundish 
anterior  nostril;  opercles  Tery  short  and  deep 5  cheeks  and  opercles 
scaly,  rest  of  head  naked ;  mouth  low,  horizontal,  rather  small ;  both 
jaws  with  a  band  of  cardiform  teeth  in  front,  the  anterior  series  more 
or  less  enlarged,  sometimes  canine-like;  sides  of  each  jaw  with  2  to  4 
series  of  molars  •,  gill-rakers  small.  Scales  large.  Dorsal  continuous, 
rather  low,  its  sjiines  slender;  a  procumbent  spine  before  the  dorsal, 
concealed  by  scales  in  some  of  the  species;  caudal  deeply  forked; 
anal  spines  rather  small;  pectoral  rather  narrow,  usually  very  long. 
Second  interspinal  hone  of  the  anal  enlarged^  pen-shaped^  the  end  of  the 
air-bladder  being  received  into  its  concave  part.  "The  skull  is  ex- 
tended downwards  to  the  chevron  of  the  vomer,  and  entire  on  each 
side  behind  the  forehead ;  the  parasphenoid  has  a  deep  but  thin  infe- 
rior crest,  which  is  more  or  less  notched  in  front  of  its  posterior  decur- 
rent  processes;  the  forehead  comparatively  narrow,  ill-defined,  de- 
pressed above  the  preorbital  region,  horizontally  pitted;  the  occipi- 
tal crest  extending  far  forwards  and  thickened  with  vertical  osseous 
deposits,  the  inner  as  well  as  the  outer  lateral  crests  depressed  near 
the  orbits."  {Oill^  MSS,)  Species  rather  numerous,  mostly  of  small 
size,  chiefly  of  tropical  America.  (Latin  calamus,  a  pen.) 
§76  (b).  €•  me^acephalUS  Sw,— Plume-fish;  Fez  ^e  Pluma, 

Light  olive,  with  bluish  reflections,  the  young  with  dark  cross-bars; 
front  of  head  and  preorbital  region  with  horizontal  anastomosing  wavy 
lines  of  steel  blue,  the  interspaces  yellowish;  ventrals  pale.  Body  com- 
pressed, the  back  arched,  the  anterior  profile  steep,  not  very  convex ; 
depth  of  preorbital  half  head ;  preocular  prominence  not  very  sbarp ; 
eye  moderate,  4  in  head.  Cleft  of  mouth  3§  in  head.  Anterior  teeth 
of  each  jaw  moderately  enlarged,  6  to  8  in  number;  outermost  tooth  on 
each  side  of  upper  jaw  much  larger  than  the  others,  forming  a  strong 
canine  directed  outward  and  forward,  A  concealed  procumbent  spine 
before  dorsal ;  dorsal  of  moderate  height,  the  soft  rays  highest ;  caudal 
deeply  forked,  the  upper  lobe  the  longer;  anal  spines  small,  gradu- 
ated ;  pectoral  reaching  front  of  anal,  a  little  longer  than  head.  Head 
3J;  depth  2^.  JD.  XII,  12;  A.  Ill,  10;  scales  6-55-16.  West  Indies, 
north  to  Florida. 

(Pagellus  calamus  C.  &  V.  vi,  206,  1830  :  Calamus  megaoephalus  Swainson,  Nat.  Hist. 
Fish,  ii,  222,  18:59:  Chrysophrys  calamus  Glint  her,  i,  187;  Poey,  Ann.  Lye.  Kat.  His'. 
N.  Y.  X,  178,  1872 :  T  Calamus  pennatula  Goichenot,  R^vue  des  Pagels  in  Mem.  S<>c. 
Imp.  Sci.  Nat.  Cherbourg,  xiv,  112,  1868.) 

876  (c).  €•  bajonado  (Bloch  <&  Schneider)  Poey. 

Bluish  gray,  with  bright  reflections;  a  blue  stripe  below  eye  j  angle 
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of  mouth  orange;  fins  pale 5  young  with  5  or  6  dark  olive  bars;  caudal 
faintly  barred.  Body  deep,  the  back  considerably  elevated;  muzzle 
prolonged,  the  profile  somewhat  arched ;  eye  large,  3§  in  head.  Canine 
teeth  rather  long  and  strong,  all  similar,  usually  about  8  in  each  jaw 
outside  of  the  cardiform  band.  Caudal  deeply  forked;  anal  spines 
graduated;  pectoral  long,  somewhat  longer  than  head,  reaching  past 
anal  spines.  Depth  of  preorbital  2J  in  head.  Head  3^;  depth  2.  D. 
XII,  12;  A.  Ill,  A  Tropical  America,  north  to  South  Carolina  and 
Lower  California. 

{Spams  bajonado  Bloch  &  Schneider,  Syst.  Ichth.  1801,  284:  Pagellm  caninu$  Poey, 
Mem.  Caba,  ii,  468,  1861:  Calamus  bajonado  Poey,  Ann.  Lye.  Hist.  N.  Y.  x,  176,  1872: 
Spdrus  brachysomus  Lockiugtou  Proc.  U.  S.  Nat.  Mus.  1880,  283.) 

876  (d).  C.  maerops  Poey. 

Pale  olivaceous,  somewhat  silvery;  sides  with  obscure  olivaceous 
bands,  especially  in  the  young ;  preorbital  not  striped ;  ventrals  pale. 
Body  broad-ovate,  compressed,  the  back  elevated,  the  anterior  profile 
slightly  curved,  not  very  steep.  Preorbital  deeper  than  long,  its  depth 
nearly  half  head.  A  sharp-edged  bony  prominence  before  eye.  Eye 
large,  3  in  head,  about  as  long  as  maxillary.  Front  teeth  slender,  little 
enlarged,  about  12  in  the  outer  series  in  each  jaw;  molars  rather  small, 
in  3  rows  above  and  2  below.  Scales  above  lateral  line,  in  series  par- 
allel with  the  lateral  line.  Procumbent  spine  of  dorsal  concealed.  Fins 
low;  caudal  moderately  forked.  Pectoral  long,  a  little  longer  than 
head,  reaching  second  anal  spine,  which  is  little  enlarged,  little  longer 
than  third.  Head  3J;  depth  2^.  D.  XII,  12;  A.  Ill,  11;  scales 
7-53-17.    Cuba,  north  to  Garden  Key,  Florida. 

{Calamus  macrops  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y,  x,  181, 1872.) 

876  (f).  €•  aretifrons  Goode  &  Bean. 

Light  olive,  with  bright  reflections ;  sides  with  obscure  dark  cross- 
bars; head  without  distinct  markings;  fins  nearly  plain,  all  pale. 
Body  oblong-ovate,  more  elongate  than  usual  in  this  genus,  the  ante- 
rior profile  being  very  convex.  Month  rather  large;  maxillary  2^  in 
head,  reaching  front  of  orbit.  Front  teeth  in  both  jaws  rather  strong, 
all  similar,  sohiewhat  canine-like,  6  to  8  in  each  jaw ;  upper  molars  in 
2  rows  anteriorly  and  3  posteriorly ;  lower  in  2  rows ;  a  conspicuous 
pore  with  a  dermal  flap  on  each  side  of  snout.  Preorbital  very  deep, 
its  depth  3^  in  head.  Eye  small,  3|  in  head,  placed  very  high.  Dorsal 
spines  slender,  the  longest  3f  in  head,  about  equal  to  longest  soft  ray. 
Anal  spines  small,  graduated,  the  third  4  in  head.    Caudal  deeply 
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forked,  the  upper  lobe  nearly  as  long  as  head.  Pectorals  as  long  as 
head,  reaching  slightly  past  vent.  Head  3J;  depth  2|.  D.  XIII,  12; 
A.  Ill,  11;  P.  16;  scales  5-46-14.    Southern  Florida. 

(Goode  &  Bean;  Proo.  U.  8.  Nat.  Mns.  1882.) 
bb.  Anterior  teeth  little  larger  than  the  others^  not  canlnc-like.    (Gi-ammateus  Poej.) 
876  (/).  €.  medias  (Poey)  J.  &  G. 

Olivaceous,  rather  dusky;  body  and  vertical  fins  with  obscure  bars 
of  dark  obve,  which  mostly  disappear  with  age;  jleorbital  with  nar- 
row, horizontal  bluish  stripes;  ventrals  pale.  Body  rather  elongate, 
comparatively  elliptical;  the  back  less  arched  than  in  other  species; 
the  anterior  profile  moderately  curved.  Preorbital  deep,  2 J  in  head; 
maxillary  2^  in  head.  Eye  small,  placed  high,  4  in  head.  Anterior 
teeth  small,  scarcely  enlarged,  none  of  them  canine-like;  molars  mostly 
in  three  senes  above,  two  below.  Spines  low,  slender;  soft  dorsal  low; 
caudal  less  deeply  forked  than  usual;  anal  spines  graduated;  pectoral 
comparatively  short,  as  long  as  head,  reaching  a  little  past  vent.  Dis- 
tance from  base  of  pectoral  to  base  of  do|*sal  less  than  head.  Head  3 J; 
depth  2f.  D.  XII,  12;  A.  III.  9;  scales  5-46-11,  16  in  a  series  between 
dorsal  and  nape.    L.  10  inches.    Florida  to  Cuba. 

(Grammaiem  mediiia  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1872,  183.) 

877.  €.  milneri  (G.  &  B.)  J.  &  G. 

This  species  belongs  to  the  genus  Calamus,  and  is  very  closely 
allied  to  C.  medius,  from  which  it  may  be  distinguished  by  the  following 
characters:  No  blue  stripes  on  preorbital;  ventrals  blackish.  Back 
more  arched  than  in  medius,  the  anterior  profile  less  convex;  dis- 
tance from  axil  of  pectoral  to  front  of  dorsal  greater  than  length  of 
head.  Eye  4  in  head  (not  6  as  in  C.  micr(.p8  Guichenot  a  Cuban 
species,  with  which  it  agrees  in  other  respects).  Scales  above  lateral 
line  smaller.  Scales  6-47-13;  about  26  in  a  series  before  dorsal.  Head 
31;  depth  2i-. 

Page  556.  Sparas  pagrras  L.—GitZ/ Pardee, 

The  coloration  of  this  species  as  shown  in  specimens  from  Pensacola 
is  as  follows:  Light  crimson,  shaded  with  golden  olive ;  sides  and  below 
silvery,  flushed  with  red ;  many  scales  of  back  and  sides  each  with  a 
small  round  spot  of  deep  purplish  blue,  these  forming  longitudinal 
streaks  below  and  broken  oblique  streaks  above  lateral  line;  a  few  blue 
spots  on  nape  and  opercle;  fins  largely  orange,  shaded  with  pink.  We 
find  no  account  of  the  presence  of  blue  spots  in  the  European  variety 
of  this  species. 
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Page  557.  The  groups  called  Stenotonius  and  Lagodon  should  Ix'. 
recognized  as  genera  distinct  from  Diplodus^  and  the  prior  Argyrops^ 
Sw.  (Class'n  Fish,  etc.,  1839,  221;  type  Spams  spinifer  Forsk.)  should 
probably  be  used  for  the  former. 

Page  557.  The  species  called  in  the  text  Spams  chrysops  and  Spams 
aculeatus  are  identical.     The  species  belongs  to  the  genus  Argyrops^ 
and  should  stand  as: 
880.  A.  chrysops  (L.)  J.  &  G,— Southern.  Porgee, 

Diifering  from  the  common  northern  scup,  A.  versicolor  \  (Mitch.)  J.  & 
G.  (=S.  argyrops  Auct.  not  of  Linn.),  in  the  following  respects: 

Body  more  elongate  and  less  elevated  anteriorly;  molar  teeth 
coarser;  size  larger.  Head  3^;  depth  2^.  D.  XII,  12;  A.  Ill,  11; 
scales  7-48-14.  L.  18  inches.  Cape  Cod  to  Florida.  The  specimen 
described  in  the  text  (25170  U.  S.  Nat.  Mus.)  is  unusually  deep-bodied 
for  this  species. 

Page  557.  After  Argy^'ops  versicolor  add: 
881  (h).  A.  eaprinns  (Bean)  J.  <Sb  G.—Goa^e  Head  Porgee. 

Light  olive;  silvery  below ;  the  young  with  faint  very  narrow  darker 
bars.    Body  subovate,  the  back  anteriorly  much  more  elevated  than  in 

*  The  cranial  characters  of  Argyrops  are  very  different  from  those  of  DiploduSf  as 
is  shown  by  the  following  account  of  the  skulls  of  the  two  genera,  kindly  furnished 
to  us  by  Professor  Gill : 

In  Diplodus  *Hhe  skull  is  extended  downwards  to  the  chevron  of  the  vomer,  and  is 
notched  on  each  side  behind  the  forehead ;  the  parasphenoid  has  a  varying  inferior 
crest,  which  is  entire  near  its  posterior  decurrent  processes;  forehead  broad,  well  de- 
fined, convex  transversely  above  the  orbits,  abruptly  terminated  behind  by  the  con- 
vergence of  the  external  lateral  crests  into  the  occipital,  the  occipital  crest  ending 
abruptly  behind  the  forehead,  and  thickened  with  vertical  osseous  striee;  the  inner 
as  weU  as  out-er  lateral  crestB  erect  and  laminar,  and  converging  more  or  less  forwards. 

''In  Diplodus  proper  the  forehead  is  moderately  broad  and  the  bones  contracted 
forwards,  the  parasphenoid  with  a  superficial  inferior  crest,  convex  forwards,  arid 
little  developed  posterior  decurrent  processes. 

''In  ArcJiosargus  Gill, the  forehead  is  very  broad  and  the  bones  wide  and  almost 
even  with  the  prefrontals  in  front ;  the  parasphenoid  with  a  deep  inferior  crest,  and 
cmarginated  anteriorly  and  with  enlarged  posterior  decurrent  processes. 

"In  the  genus  Sttnotomus  (Argyrops)  the  skull  is  extended  forwards  to  the  head  of 
the  vomer  and  notched  on  each  side  behind  the  forehead;  the  parasphenoid  has  the 
inferior  crest  low,  and  little  developed  posteriorly-decurrent  processes;  the  forehead  is 
narrow  and  ill-defined  behind,  its  surface  of  compact  texture,  but  with  a  few  foramina 
and  two  longitudinal  grooves  on  each  side;  the  occipital  crest  moderate,  extending  but 
little  forward  of  the  supraoccipital  bone,  and  not  overhanging  backward;  the  crest 
strengthened  by  a  longitudinal  lateral  ridge  on  each  side,  terminating  backwards  in 
mamilliform  projections,  the  inner  and  outer  lateral  crests  not  procurrent  on  the  fore- 
head.'* 

t  Labrus  versicolor  Mitch.,  Trans.  Lit.  and  Phil.  Soc.,  1815,  1,  404.  Sparus  argyrep* 
L.  is  the  young  of  J.  ohrysqpsy  with  2d  and  3d  dorsal  spines  filamentous. 
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versicolor.  Profile  steep,  with  a  strong  depression  above  eye;  the 
siiout  rather  pointed;  occipital  region  carinate.  Front  teeth  small, in 
a  close-set  band,  the  outer  series  a  little  enlarged,  compressed  and  lance- 
olate, much  as  in  versicolor.  Molars  in  two  rows  in  each  jaw.  GOl- 
rakers  very  short.  A  strong  procumbent  spine  before  dorsal;  first  and 
second  dorsal  spines  very  short ;  third  dorsal  spine  more  or  less  fila- 
mentons,  reaching  past  middle  of  soft  dorsal;  pectoral  a  little  longer 
than  head,  reaching  soft  rays  of  anal.  Scaly  part  of  cheek  as  deep  as 
long  (in  A.  versicolor  considerably  longer  than  deep).  Second  inter- 
spinal of  anal  quill-shaped  as  in  Calamus.  Head  3f ;  depth  2.  D. 
XII,  12;  A.  Ill,  12;  scales  about  7-48-14.  West  coast  of  Florida,  in 
rather  deep  water.  Distinguished  from  A.  versicolor  by  the  deeper 
cheek  and  preorbital,  the  diflFerent  form  of  the  body,  and  the  difference 
in  the  dorsal  spines. 
(StenoUmus  caprinus  Bean,  Proc.  U.  S.  Nat.  Mus.  1882.) 

On  page  560,  after  Diplodtut  caudimacula^  add : 

885  {h).  D.  caribaeas  (Poey)  J.  &  G.—Sargo. 

Steel-brown,  with  golden-yellow  longitudinal  stripes j  which  scarcely 
•extend  on  the  head,  3  above,  5  or  6  below  the  lateral  line ;  a  black  spot 
:at  the  shoulder;  dorsal  yellowish,  with  a  faint  dusky  median  stripe ; 
ventrals  orange  in  the  females,  yellowish  and  punctate  in  the  males : 
anal  similarly  colored.  Body  deep;  snout  obtuse;  maxillary  reaching 
l)eyond  posterior  nostril;  molars  in  two  rows;  incisors  broad,  entire ; 
-second  anal  spine  much  longer  and  larger  than  third;  pectoral  long  and 
X)ointed ;  caudal  forked.  Head  4^  (in  total) ;  depth  2}.  D.  XIII,  11 ; 
A.  Ill,  10.     West  Indies,  north  to  Key  West  {Poey  in  lit.). 

(Sargus  caribcpus  Poey,  Memorias^  ii,  1860,  197,  and  in  Synops.  Piso.  Cabens.  309.) 

Page  663.  After  Apogon  americanus  add: 

889  (&).  A.  macolatas  (Poey)  J.  &,  G. 

Uniform  bright  scarlet ;  a  round  black  spot  below  second  dorsal  and 
another  on  side  of  caudal  peduncle  above  median  line.  Maxillary  2  in 
bead,  reaching  beyond  pupil;  eye  very  large,  3  in  head;  preopercle  dis- 
tinctly serrulate ;  pectoral  1 J  in  head,  a  little  shorter  than  caudal.  Head 
2\ ;  depth  2^.  D.  VI-I,  7 ;  A.  II,  8 ;  scales  2^-26-7.  L.  3  inches.  West 
Florida  to  Cuba. 

{Monoprion  maculatus  Poey,  Mem.  Cubaii,  123,  I860:  Amiamaculata Foey,  Syn.  Pise. 
Cub.  304, 1868;  Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mus,  1882,  279.; 

It  is  doubtful  whether  Apogon  americanus  has  ever  been  really  taken 
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on  our  coast,  or  indeed  what  that  species  may  be.  The  original  type,  in 
bad  condition,  has  been  identified  by  Vaillaiit  &  Bocourt  with  Apogon 
doviij  a  Panama  species,  and  their  description,  copied  in  the  text  on 
page  563,  seems  to  have  been  drawn  from  the  latter  species. 

a.  Preopercle  entire ;  scales  large.     {Apogonichthys  Bleeker.) 

§§9  (o).  A.  alatas  J.  &  G. 

Eiisty-red,  with  silvery  luster,  body  and  fins  very  finely  speckled  with 
dusky;  vertical  fins  somewhat  yellow,  their  tips  dusky  with  dark  points. 
Motith  very  oblique;  maxillary  IJ  in  head,  reaching  past  pupil;  preop- 
ercle with  both  ridges  entire;  eye  moderate,  2|  in  head;  second  anal 
spine  half  length  of  longest  anal  ray,  3  J  in  head ;  ventrals  a  little  longer 
than  pectorals,  not  reaching  vent.  Head  23;  depth  2 J.  D.  VI-I,  0; 
A.  n,  8;  Lat.  1.  21.    L.  2J  inches.    West  Florida. 

(V  Apogoniehthya  puncHculatus  Poey,  Repeit.  Fis.  Xat.  Isl.  Caba,  ii,  233  (lat.  1.  30); 
Jor.  &  GUb.  Proc.  U.  S.  Nat.  Mas.  1882,  279.) 

Page  564.  Miillas  barbatas  L. 

Specimens  of  this  species  have  been  obtained  at  Pensacola,  Florida, 
and  at  Wood's  Holl,  Massachusetts.  The  American  form  (subsp.  auratus 
J.  &  G.)  is  distinguishable  from  the  typical  harhatus  in  the  lower 
fins,  less  blunt  snout,  shorter  mouth,  and  the  presence  of  two  lateral 
stripes  of  yellow.  From  the  European  variety  surmulet'us  (Mullus  snr- 
muletus  L.),  subsp.  auratua  is  known  by  the  lower  fins  and  by  the  re- 
placement of  the  black  band  on  the  dorsal  fin  by  a  band  of  yellow. 
Head  3f ;  depth  4.  D.  VII-I,  8;  A.  11,6.  Palatine  teeth  coarse  and 
granular,  forming  a  large  patch. 

(Mullus  harhatus  auratus  Jor.  &  GUb.  Proc.  U.  S.  Nat.  Mas.  1882,  280.) 

Page  569.  Instead  of  Sciwna  stellifera  read: 
895.  S.  lanceolata  (Holbr.)  Gthr. 

The  identity  of  our  species  with  8.  ateUifera  (trispinosa)  is  very 
doubtful. 

Page  570.  To  the  description  of  Sciama  argyroleuca  (punctata)  add 
'*  lowest  tooth  of  preopercle  spinous,  directed  downward." 

Page  571.  Scicena  ocellata  is  known  as  "Bed-fish"  on  our  Gulf  coast. 
It  reaches  a  weight  of  35  to  40  pounds.  Old  specimens  entirely  lose 
the  serratures  on  the  preopercle,  the  edge  of  the  bone  becoming  mem- 
branaceous and  entire  as  in  "  Corvina.^ 
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Page  572.  Instead  of  ^co,"  etc.,  read: 

299  (c).— CORTINA*  Cuvier. 

The  species  of  ^^Scicena^  which  have  the  preopercle  without  bony 
serratures  may  be  referred  to  Corvina.  Gtenus  296  (6),  Roncador  should 
probably  be  retained  also. 

Page  573.  After  Corvina  acuminata  add: 

998  (2).~E<|UES  Bloch. 

(Bloch  Ichthyologia,  about  1790:  type  Eques  americanua  Bloch.) 

^ody  oblong,  compressed,  the  back  much  elevated  anteriorly.  Mouth 
rather  small,  the  lower  jaw  included;  teeth  in  villiform  bands,  the  outer 
somewhat  enlarged  above;  preopercle  serrate,  the  teeth  flexible;  pseu- 
dobranchiae  present.  Scales  moderate,  extending  on  the  soft  fins. 
First  dorsal  of  about  16  spines,  the  median  spines  much  elevated; 
second  dorsal  extremely  long.  Anal  very  small;  second  anal  spine 
small.  Pyloric  coBca  few.  Air-bladder  simple.  Vertebr®  10+15. 
(Latin,  UquttSj  a  horse;  the  long  dorsal  spines  being  compared  to  a 
rider.) 
901  (&).  E.  lanceolatas  (Gmel.)  Casteln. 

Grejish-yellow,  with  three  broad  blackish-brown  bands,  edged  with 
whitish ;  the  first  vertical,  from  the  crown,  through  the  eye  to  the  angle 
of  the  mouth ;  the  second  slightly  arched,  from  the  nape  over  the  oi)er- 
cle  to  the  base  of  the  ventral;  the  third  curved,  from  the  top  of  the 
first  dorsal  along  the  middle  of  the  side  of  the  body  to  the  middle  of 
the  caudal  fin.  Head  small;  maxillary  3  in  head,  reaching  pupil. 
Height  of  first  dorsal  usually  much  more  than  depth  of  body  below 
it.  Head  3|;  depth  3^.  D.  XVI-I,  53;  A.  II,  10;  Lat.  1.  60.  West 
Indies ;  lately  taken  at  Pensacola  by  Silas  Stearns. 

(Chatodon  lanceolatuaQmeUn,  Syst.  Nat.  1788,  1254:  Equea  haJteaiua  C.  &  V.  y,  165; 
GUnther,  ii,  279:  Eques  amerioanus  Bloch.  Ichth.  taf.  347,  fig.  1.) 

Page  575.  The  synonym  "  Hamoprion  xanthurus  Holhr.^  belongs  to 
ScUena  argyroleucaj  not  to  Liostomus  xanthurus. 

Page  575.  Oenyonemus.  Several  of  the  characters  given  in  the  text 
are  inapplicable  to  South  American  species  now  referred  to  Oenyonemus. 


*  Cavier,  R^gne  Animal,  ed.2,  ii,  173,  1829:  type  ScUrna  nigra  Bloch=: Scicena  umbra 
L.  iu  part,  the  species  having  been  confounded  by  L.  with  Sdana  umbra  (=aquila 
Lac.).  The  enlargement  of  the  second  anal  spine,  used  by  Cuvier  to  distinguish  Cor- 
vina from  Sokenaf  has  no  taxonomic  value.  (Carrinay  the  Italian  and  Spanish  name  for 
various  Soiienoids,  originally  fh>m  Latin  Cortms,  crow,  in  allusion  to  the  dusky  color  of 
C.  nigra.) 
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Some  of  these  have  the  mouth  subinferior,  the  barbels  conspicaoas, 
forming  a  toft  at  the  chin ;  the  dorsal  spines  10  and  the  caudal  double- 
truncate;  the  gill-rakers  short  The  diagnosis  should  be  amended 
accordingly. 

Page  570.  Instead  of  Sciama punctata  read: 

896.  S.  chrysara  (Lac.)  J.  <&  G. 
(Dipierodcn  chrysurus  Lac^pMe  iii,  64, 1802.) 

There  are  two  species  called  Ferca  punctata  in  the  Systema  Natune, 
and  the  second  of  these  should  be  suppressed. 

Page  577.  Instead  of  the  account  of  Mmtidrrus  littoralis  substitute: 
908.  M.  Uttoralis  (Uolbr.)  QilL^Surf  WhiUng, 

Grayish  silvery,  nearly  plain,  without  traces  of  bars;  pectorals,  ven- 
trals,  and  anal  pale,  with  a  few  black  dots;  caudal  tipped  with  blackish ; 
lining  of  opercle  pale.  Body  rather  elongate,  the  caudal  x>eduncle  very 
slender;  snout  bluntish,  3  in  head,  projecting  beyond  premaxillary  for 
about  one-sixth  its  length ;  maxillary  reaching  about  to  front  of  eye ; 
posterior  nostril  lanceolate;  outer  teeth  little  enlarged,  very  much 
smaller  than  in  M.  aJburnus.  Gill-rakers  small,  but  developed ;  lower 
lobe  of  caudal  longest.  Scales  on  breast  very  small,  irregular.  Head 
.i^;  depth  ^.  D.  X-I,  23;  A.  I,  7;  scales,  0-50-11.  South  Atlantic 
and  Gulf  coast.    M.  undulatus  is  closely  related  to  this  species. 

M.  alhumus  is  darker  in  color,  usually  with  traces  of  dusky  bars ; 
pectorals  blackish ;  lining  of  opercle  black.  Snout  sharp,  3f  in  head ; 
snout  much  projecting  (one-third  its  length).  Outer  teeth  of  upper  jaw 
very  large;  posterior  nostril  ovate ;  gill-rakers  tubercular,  almost  obso- 
lete ;  maxillary  about  reaching  middle  of  eye.  Scales  on  breast  large, 
regularly  placed.  Head  3J;  depth  4^.  D.  X-I,  24;  A.  I,  7 ;  scales  6- 
54-11. 

Page  578.  Menticirrus  undulatus  has  the  outer  teeth  of  the  upper  jaw 
not  greatly  enlarged  and  should  have  been  placed  rather  under  a  instead 
of  aa.  Umbrina  elongata  Gthr.,  from  the  Pacific  coast  of  tropical  America, 
is  a  different  species.  The  latter  name  should  be  erased  from  the  synon- 
ymy of  if.  undulatus. 

Page  578.  The  teeth  in  Larimus  are  mostly  in  single  series.  The 
genus  ^'Monosira^  Poey  (Anal.  Soc.  Esp.  Hist.  Nat.,  x,  326, 1881),  is 
identical  with  Larimus. 

Page  579.  The  genus  Atractoscion  should  be  suppressed.  Our  species 
may  stand  as  912,  Cynoscion  nohile  (Ayres)  J.  &  G. 
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Page  581.  The  presence  of  one  or  two  anal  spines  in  Cynoscion  has 
no  importance.  Probably  a  rudiment  of  the  first  spine  will  be  found 
in  all  the  species.  Cynoscion  regale  and  Cynoscion  nothum  are  distin- 
guished from  our  other  species  by  having  the  second  dorsal  and  anal 
covered  with  small  scales;  these  fins  being  naked  in  the  other  species. 
Otolithtis  drummondi  Rich.  (Fauna  Bor.-Amer.  iii,  1836,  70;  Giinther,  ii, 
307),  from  New  Orleans,  is  identical  with  Cynoscion  maculatum.  This 
species  has  tte  caudal  unevenly  truncate,  not  "lunat-e'',  as  stated  in  the 
text. 

Page  583.  After  Oerres plumieri  add: 
919  (b),  O.  Olisthostoma  Goode  &  Bet^a.— Irish  Pompano. 

Color  silvery  olivaceous ;  scales  with  faint  silvery  streaks  but  no  dark 
ones;  fins  mostly  pale  or  yellowish,  the  ventrals  somewhat  dusky. 
Body  rhomboid,  short  and  deep,  the  back  elevated,  the  anteriol*  profile 
straight  and  very  steep;  mouth  rather  large;  teeth  slender,  brush-like. 
Preorbital  entire ;  preopercle  and  interopercle  serrate.  Groove  on  top 
of  head,  for  reception  of  premaxillaries,  broad,  rounded  behind,  with  a 
median  linear  depression,  its  surface  completely  covered  with  small 
deciduous  schIcs,  which  extend  forward  to  just  behind  nostrils.  Eye 
moderat'C.  Dorsal  spines  high  and  strong,  the  second,  nearly  or  quite 
as  long  as  head.  Second  anal  spine  very  strong,  half  or  more  length  of 
head.  Caudal  lobes  long  and  slender,  a  little  longer  than  head.  Pec- 
toral long,  nearly  as  long  as  head,  reaching  front  of  anal.  Head  3; 
depth  2.  D.  IX,  10;  A.  Ill,  8;  scales  5-37-9.  L.  12  inches.  West  In- 
dies, north  to  Southern  Florida. 

(Goode  &  Bean,  Proc.  U.  8.  Nat.  Mus.  1882,  423:  Genres  rhombeue  Poey,  Syn.  Pise. 
Cub-  1858,  32:  Mcjarra  rhambea  Poey,  Anal.  Soc.  Esp.  Hist.  Nat.  x,  327,  1881,  not 
Garrea  rhombeus  C.  &  V.  vi,  459;  a  species  of  similar  form,  but  with  two  anal  spineM 
only,  and  the  premaxillary  groove  entirely  naked.  The  genos  MojarraAn  Poty's 
arrangement,  is  distinguished  from  Genres  by  the  entire  preorbital,  and  firom  **Diap- 
ierus^^  by  the  serrated  preopercle.) 

Page  584.  Instead  of  Oerres  argentms  read: 
920.  O.  grula  c.  4&  V. 

This  species  is  distinguished  from  the  other  American  species  (ex- 
cept Oerres  liomonymus)  by  the  presence  of  a  transverse  band  of  scales 
across  the  anterior  part  of  the  groove  of  the  premaxillaries  on  the  top 
of  the  head ;  behind  these  scales  the  naked  part  of  the  groove  appe^irs 
as  a  pit  when  the  jaw  is  protruded.  Third  dorsal  spine  f  as  long  as 
liead,  twice  as  long  as  second  anal  spine.  Head  3^;  depth  2f.  D. 
IX,  10;  A.  Ill,  7;  scales  4-45-9.  Tip  of  dorsal  dasky.  West  Indies, 
north  to  Cape  Cod. 
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To  the  synouymy  of  this  species  add: 

( Oetresgula C.  &,  V.  vi,  464 ;  Gunther,  i,  346,  and  iv,  255 :  Diapterus gula Poey,  Synopsis 
Pieo.  Cubeus.  323,  is  a  different  species.  The  types  of  Eueinostomus  argentem  B.  &  G. 
from  New  Jersey,  ai'e  too  young  to  be  certainly  identified.  Nnnierons  specimens  col- 
lected by  us  in  North  and  South  Carolina  belong  to  Gerrea  gula,) 

Page  584.  After  Qerres  Jiomonymus  read : 
921  (fr).  G.  cinereus  (Walb.)  J.  &G. 

Silvery;  back  and  sides  with  6  to  8  bluish  vertical  bars,  about  as 
broad  as  the  pupil,  these  extending  to  opposite  lower  part  of  orbit; 
the  bars  formed  of  confluent  blotches  and  rarely  obsolete;  axil  dark; 
fins  with  sonie'dark  points.  Body  rather  elongate,  the  back  somewhat 
elevated  and  compressed,  the  belly  nearly  straight,  with  an  angle  at 
the  breast.  Teeth  very  small;  preorbital  and  preopercle  entire;  fur- 
row on  top  of  head  for  premaxillary  processes  broad,  scaleless,  rounded 
behind.  Dorsal  spines  slender,  flexible,  the  longest  f  head,  half  longer 
than  second  anal  spine.  Pectoral  slender,  rather  longer  than  head. 
Caudal  deeply  forked,  a  little  longer  than  head.  Head  3^;  depth  2|. 
D.  IX,  10;  A.  Ill,  7;  scales  5-40-10.  L.  18  inches.  The  largest  of 
our  species  of  the  genus.  West  Indies  and  both  coasts  of  Mexico; 
north  to  Florida  Keys  and  Gulf  of  California. 

(Mugil  dnereus  Walbaum,  Artedi  Piscium  1792,  22S  (after  Turdus  cinereiis  peltaim 
Catesby):  Gerrea  aprion  C.  &  V.  vi,  401, 1830  (not  of  Giiuther):  Diapierua  aprion  Poey, 
Syn.  Pise.  Cub.  1868,  321 :  Gerrea  zebra  Miiller  &  Troschel,  Schomburgk  Hist.  Barba- 
does,  1848,  668:  Gerrea  zebra  GUnther,  i,  343  and  iv,  254:  Gerrea  aquamipinnia  Giinther, 
i,  349  and  iv,  254.) 

The  species  of  Qerres  here  noticed  may  be  readily  separated  by  the 
following  analysis : 

«.  Preopercle  serrate;  anal  rays  1X1,  8;  second  anal,  and  third  dorsal  spines  long: 
body  elevated.    {Gerrea,) 
b,   Preorbital   serrate;   furrow    for   premaxillary  processes   broail,  naked;    body 

striped Plumieri. 

66.   Preorbital  entire  {Mojarra  Poey);  furrow  for  premaxillary  processes  broad, 

scaled;  body  not  striped Olisthostoma. 

tia,  Preopercle  entire;  anal  rays  III,  7;  dorsal  and  anal  spines  comparatively  low; 
body  little  elevated.     (Diapterua  Ranzani.) 
c.  Premaxillary  groove  scaled  in  front,  with  a  naked  pit  behind. 
d.  Depth  about  half  length;  third  dorsal  spine  little  longer  than  second  anal. 

Homonym  us. 
dd.  Depth  about  %  length ;   third  dorsal  spine  about  twice  length  of  secon<l 

anal Gula. 

cc.  Premaxillary  groove  entirely  naked. 

e,  Premaxillary  groove  broad;    back  elevated,  the  depth  about  f  length ;• 

body  with  faint  bars Cinereus. 

ee.  Premaxillary  groove  linear;  back  scarcely  elevated,  the  depth  about  one- 
third  length;  body  not  baiTed Hakengulus. 
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The  character  of  ^' lower  pharyngeals  anited"  has  little  importance 
in  this  group.  In  Oerres  plumierij  as  in  nearly  all  the  species  examined 
by  us,  the  bones  are  not  at  all  co-ossified,  although  very  close  together. 

Page  586.  "  IHtrema  violaceum^  Button,  from  New  Zealand,  is  a  Scom- 
broid fish,  and  not  an  Embiotocoid. 

Page  590.  The  genus  Holconotua  Agassiz  should  be  recognized  for 
those  species  of  Amphistichus  which  have  the  lower  lip  without  frenum, 
and  Brachyistius  Gill  for  those  of  Micrometrus^  which  have  the  frenum. 
No.  930  should  stand  as — 

980.  H.  argenteas  (GibbooA)  J.  Sl  G. 

» 

Page  600.  Instead  of  Tautoga  read: 

816.~HIATUIiA  Lac^pMe. 

(Lac^p^de,  Hist.  Nat.  Poiss.  ii,  523,  1800:  type  Lahrm  Matula  h.^ffiatula  gardeni 
Lac.)    (Latin,  hiatusy  a  gap.) 

Instead  of  Tautoga  onitis  read : 
949.  H.  onitis  (L.)  J.  &  G. 

Page  600.  Add  to  the  synonymy  of  H,  onitis — 

{Lahrufi  hiatula  L.  Syst.  Nat.:  Labras  hiatula  Graelin,  Syst.  Nat.  1287,  1788:  Biatula 
yordeniana  Lac^pMe,  Hist.  Nat.  Poiss.  ii.,  523, 1800;  the  genus  and  species,  based  on  a 
specimen  of  Tautog  which  had  in  some  wa^  lost  the  anal  fin ;  this  specimen  seems 
to  have  been  sent  from  Charleston  by  Dr.  Garden  to  Linnseus.  If  Micropierus  and 
other  generic  names,  based  on  abnormal  or  mutilated  specimens,  be  adopted,  we  must 
substitute  Hiatula  for  Tautoga.) 

Page  602.  Instead  of  (wi,  etc.,  read: 

818  (6).— TROCHOCOPUS  GUnther. 
(Giinther,  Cat.  Fish.  Brit.  Mus.  iv,  100,  1862:  type  Trochocopus  opercularis  Gihr.) 
This  group  is  distinguished  from  Haipe  by  the  smaller  scales  (Lat.  1. 
45  to  65),  which  scarcely  encroach  on  the  bases  of  the  soft  dorsal  and 
anal.  In  the  present  classification  of  the  Lahridce,  this  group  may  1)« 
recognized  as  a  distinct  genus,  although  differing  from  Harpe  in  no  re- 
npect  of  importance.    Species  few.    {rpo^^m:^  a  running;  zwirr^j  oar.) 

945.  T.  pulcher  (Ayres)  Garman. 

Page  603.  For  Platyghssus  grandisquamia  and  P.  hume^'alis  read: 
947  (948).  P.  bivittatus  (Bloch)  Gthr. 

This  species  seems  to  be  widely  distributed,  and  varies  considerably 
with  age  and  sex.  The  following  is  a  description  of  the  young  {^'Jiore- 
alis%  supposed  by  us  at  first  to  belong  to  a  different  species: 

Olive-brown;  a  greenish  stripe  along  side  of  back;  a  dark- brown 
lateral  band  from  gill-opening  to  middle  of  caudal,  on  level  of  eye;  a 


Digitized  by  VjOOQIC 


ADDENDA— 94.   LABRIDiB — ^PLATYGLOSSUS.  937 

dark-broDze  stripe  from  pectoral  backward;  each  scale  of  sides  with  a 
greenish-blue  crescent;  sides  of  head  orange;  a  blue  wavy  stripe  below 
eye,  turning  downward  on  subopercle;  opercle  with  an  indigo  spot, 
bordered  by  bluish  and  yellow;  tip  of  opercle  yellow,  the  color  bounded 
by  a  blue  <-shaped  line;  lower  jaw  with  bands  of  orange  and  whitish; 
a  small  inky  spot  at  base  of  last  ray  of  soft  dorsal;  dorsal  cherry-red, 
with  translucent  bands;  caudal  reddish;  anal  banded  with  red  and 
pale;  pectorals  yellowish;  ventrals  white.  Body  slender;  snout  not 
very  sharp;  posterior  canine  small.  Dorsal  spines  low,  stift*  and  pun- 
gent; caudal  short,  obliquely  truncate.  Head  3i;  depth  4  (4f  in  total). 
D.  IX,  11;  A.  Ill,  12;  scales  1^-26-8.  L.  3§  inches.  Pensacola  Bay. 
Old  specimens,  (Charleston,  S.  C.)  are  deeper-bodied  and  have  the 
posterior  part  of  the  caudal,  especially  the  angles,  black  or  dark-blue, 
the  basal  part  of  the  fin  with  concentric,  convex,  broad  streaks  of  or- 
ange, with  narrower  bluish  interspaces;  the  dorsal  is  largely  orange, 
with  a  median  blackish  or  brown  band,  which  is  oiten  obsolete,  its  base 
with  crimson  spots;  anal  with  a  crimson  band  and  some  bluish  streaks. 
Black  spot  at  base  of  last  dorsal  ray  disappearing  with  age.  Females 
with  the  dark  lateral  band  less  distinct,  the  colors  duller,  the  dark 
dorsal  baud  more  distinct  than  in  the  males.  Head  3§ ;  depth  3,  in 
adult.    North  Carolina  to  Surinam. 

To  the  synonymy  add: 

{Labrus  blrWatu8  Bloch,  Ichthyol.  taf.  284,  f.  1;  Julis  psittaculiM  C.  &  V.  xiii,  387; 
GUnther,  iv,  164;  Stt^iudachner,  Ichthyol.  Notiz.  vi,  49, 1867:  Platyglossus  florealis  Jot, 
&.  Gilb.  Proc.  I  J.  S.  Nat.  Mos.  1882,  287:  Plaiyglossus  grandisquamU  and  humeraliSf 
this  work,  p.  003.) 

94§  (&).  P.  caudalis  (Poey)  Gthr. 

Olivaceous;  a  row  of  sky-blue  spots  on  each  side  of  back;  a  broad 
area  of  orange,  intermingled  with  violet  spots,  extending  along  sides, 
most  conspicuous  anteriorly;  below  this  a  band  of  pale  violet,  becoming 
posteriorly  spots  of  deei^  violet;  still  lower  a  deep  yellow  band  bound- 
ing the  white  of  the  belly;  preorbital  and  suborbital  scarlet,  with  3 
blue  stripes,  marked  with  cherry-red;  cheeks  below  yellowish;  oper- 
cles  bright  red,  with  3  oblique  violet  stripes,  the  upper  forming  behind 
eye  an  oblique  blotch,  in  the  middle  of  which  is  a  round  ink  like  spot; 
no  oi>ercular  spot;  dorsal  orange,  the  soft  part  with  3  rows  of  violet 
spots;  caudal  orange  and  blue,  the  former  color  arranged  in  1  longi- 
tudinal, 2  marginal,  and  2  converging  bands,  which  are  joined  by  re- 
ticulations around  bluish  spots;  anal  with  a  basal  row  of  orange  spots, 
then  blue  spots,  then  a  yellow  band,  then  blue,  then  finally  edged  with 
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orange;  ventralsred;  pectorals  mostly  violet;  spots  on  head  and  pos- 
terior parts  bright  clear  blue,  elsewhere  duller  and  violaceous.  Body 
very  slender,  the  snout  pointed ;  posterior  canine  large.  Dorsal  8i)ine8 
slender,  but  pungent;  caudal  convex,  its  corners  slightly  produced. 
Head  3|;  depth  4i  (5  in  total).  D.  IX,  11;  A.  Ill,  12;  scales  2-25-6. 
Pensacola,  Florida,  to  Cuba  and  Surinam  (here  described  from  young 
males). 

{tJulis  caudalis  Poey,  Mem.  Cuba,  ii,  213;  tGlinther,  iv,  166;  Jordan  A  GUbert, 
Proc.  U.  8.  Nat.  Mas.  1882,  286:  UulUpiotus  Poey,  Mem.  Cuba,  ii,  214:  1  Platyglosatu 
piclus  GUnther,  iv,  166:  1  Plaiygloasus  poeyi  Steind.  Ichth.  Noliz.  vi,  49, 1867.) 

Page  606.  Instead  of  Remistoma  substitute — 
828.— SCARIJS  Forskal. 
(Forsk&l,  Fauna  Arabica,  1775,  25:  type  Scarus  psitlacus  Fonkal.) 

Omit  from  the  description  of  the  genus  the  following  clauses:  "Lat- 
eral line  continuous.''     "Lower  jaw  included.     Scales  on  the  cheek  in 
more  than  one  series."     "Dorsal  spines  flexible.''    Our  species  should 
stand  as — 
954.  S.  gruacamaia  C.  &  V. 

Page  607.  After  Scarus  gvLOcamaia  add : 
954  (&).  S.  croicensis  B\oc\i,—Bullan. 

Bluish  silvery,  with  three  red  longitudinal  bands;  the  upper  from 
the  nape  to  the  end  of  the  dorsal;  th'e  second  through  the  eye,  crossing 
the  space  between  the  two  portions  of  the  lateral  line;  the  tbii-d  from 
the  base  of  the  pectoral  to  the  lower  half  of  the  caudal  fin ;  head 
mostly  rosy;  snout  with  bright-colored  streaks;  fins  all  yellow.  Three 
series  of  scales  on  the  cheek;  the  middle  composed  of  five  scales;  tbe 
lower  of  three,  and  covering  the  limb  of  the  preopercle.  Caudal  sub- 
truncate.  Teeth  small,  whitish  or  rosy;  no  posterior  canine.  Upper 
lip  broad,  covering  more  than  half  of  upper  jaw.  Dorsal  spines  flex- 
ible. Head  SJ  in  total  length;  depth  3f.  D.  LX,  10;  A.  II,  8;  Lat. 
L  24.  L.  7-8  inches.  {Cuv.  cfc  Vol.)  West  Indies,  north  to  Southern 
Florida  {Bean). 

(Bloch,  Ichth.  1797,  18,  pi.  121:  Soarus  insuUe-BanclOB-crucis  Bloch.  &  Schii.  1801,  285: 
Scarus  alta^ans  C.  &  V.  xiv,  200:  Pseudoscarua  «onc<<E-crt*cw  GUnther,  iv,  226.) 

bb.  Dorsal  spines  pungent;  scales  on  cheek  in  one  series.     {Spari^oma*  Sw.) 

954  (c).  S.  sqaalidas  Poey.— Ftc/a  Muger. 

Rosy   olive;    a  black   blotch  on  the  npper  half  of  base  of   pec- 

toral;  front  of  head  with  brownish  reticulations;  fins  rosy;  color  in 

•ywainson.  Class.  Fishes,  ii,  227,  1839:  type  Spams  abildgaardii  Bloch.  (=  *^kYirif« 
Bleeker,  not  of  Forsk&l,  which  is  Eemistoma  Sw.  or  Pseudoscanu  Bleeker.) 
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spirits  nearly  plain ;  faint  whitish  streaks  along  the  rows  of  scales  on 
the  sides.  Teeth  rather  distinct;  caudal  eraarginate,  the  outer  angles 
produced;  cheeks  with  about  three  scales.  Head  3J;  depth  3.  West 
Indies,  north  to  Garden  Key,  Florida. 

(Poey,  Mem.  Cuba,  ii,  218,  1860;  Poey,  Sjii.  Pise.  Cab.  338.) 
054  (d).  S.  radians  C.  <&  Y.— Spanish  Porgy. 

Reddish  olive;  lower  parts  and  anal  rose-colored;  dorsal  lin  and 
upper  parts  marbled  with  brownish;  caudal  with  irregular  dark  cross- 
bands,  including  whitish  spots,  and  with  a  narrow  whitish  edge;  anal 
with  four  oblique  dark  spots;  root  of  the  pectoral  blackish;  a  light 
band  across  chin.  Snout  not  twice  length  of  eye.  Caudal  truncate, 
the  outer  rays  slightly  produced  in  the  adult,  rounded  in  young. 
Teeth  very  distinct;  young  with  pointed  teeih  directed  outward  around 
the  jaw.  Four  scales  on  cheek.  L.  8  inches.  (Guniher),  Florida  to 
Brazil. 

(Cav.  &  Val.  xiv,  206;  GUntber  iv,  ill;  Goode,  BuU.  U.  S.  Nat.  Mas.  v,32.) 

Page  608.  After  Heros  cyanoguttatus  add: 
955  (b).  H.  pavonaceus  GarmaD. 

Dark  brown,  flecked  with  pale;  4  to  6  ocellated,  vertically-expanded 
black  spots  on  side  below  dorsal  fin;  an  ocellated  black  spot  on  base 
of  tail  above  lateral  line;  side  with  10  or  12  faint  dark  cross-bands. 
Head  bs  deep  as  long.  Eye  large,  wider  than  preorbital,  its  front  be- 
hind tip  of  maxillary ;  5  rows  of  scales  on  cheek.  Fifth  dorsal  spine 
highest;  soft  dorsal  and  anal  reaching  caudal;  pectorals  to  vent.  Head 
2f ;  depth  2f.  D.  XVI,  12;  A.  V,  8;  scales  4-32-12.  Monclova,  Coa- 
huila.    (Garman,) 

(Garman,  Bull.  Mus.  Com  p.  Zool.  1881,  93.) 

Page  010.  It  is  probably  better  to  recognize  the  genus  325  (&),  Gly- 
phidodon  Lac,  distinguished  from  Pomdcentrus  by  its  notched  teeth. 
Our  species  may  stand  as — 

95§.  O.  declivifrons  (Gill)  Gthr. 

{EmeUistodus  decHvifrous  and  E.  concolor  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  37: 
EuacMHtodus  analogua  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  18«3,  220;  GUntber,  iv,  38.) 

959.  O.  saxaUUs  (L.)  Lac 

Page  on.  Ckromifi  punctipinnis  belongs  to  the  subgenus  Furcaria 
Poey  (Memorias  Cuba,  ii,  195:  type  Furcaria  puncta  Poey— -^^rma 
Cooper),  distinguished  from  Chromis  proper  by  the  more  elongate  body, 
the  more  deeply  forked  caudal,  and  by  the  presence  of  12  dorsal  s[>ines. 
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Page  612.  After  Chramis  insolatiis  add: 
961  (6).  €.  enchrysurus  J.  &  6. 

Dusky  bluish;  a  blue  stripe  from  tip  of  snout  through  upper  part  of 
eye  to  above  lateral  line;  caudal  deep  yellow;  i)ectorals,  toost  of  soft 
dorsal^  and  distal  half  of  anal,  light  yellow;  fius  otherwise  dusky;  a 
small  black  spot  in  axil.  Body  regularly  ovate-oblong.  Jaws  equal, 
the  maxillary  S^  in  head,  extending  a  little  past  eye;  preopeix^le  with 
blunt  serrations.  Teeth  slender,  conical,  in  a  moderate  band.  Dorsal 
emarginate,  the  longest  spine  1^  in  head;  caudal  lunate;  second  anal 
spine  If  in  head.  Head  3^;  depth  2.  D.  XIII,  12;  A.  II,  12;  scaler 
3-26-9.    Pensacola,  Pla. 

(Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1883, 286.) 

Page  615.  After  ChcBtodon  maculocinctus  add: 
968  (b).  €•  bimaculatas  Bloch.— Four-eyed  FUh;  White  Angel. 

Pearly  gray;  snout,  edge  of  opercle,  base  of  pectoral,  anal,  caudal, 
and  dorsal  bright  yellow;  a  black  band,  edged  with  yellow,  extending 
from  a  point  in  front  of  and  below  first  dorsal  spine  across  eye  to  mar- 
gin of  interopercle;  soft  dorsal  with  a  large,  round,  indistinct  black 
spot  at  its  base,  between  fifth  and  twelfth  rays,  and  a  small,  deep  black 
spot  at  its  angle;  soft  dorsal  with  a  narrow  marginal  line  of  black;  soft 
anal  with  a  narrow  submarginal  band  of  light  blue,  edged  anteriorly 
with  black;  caudal  with  a  terminal  band  of  bluish,  the  center  bright 
yellow;  base  of  ventrals  blotched  with  yellow.  Snout  produced, 
longer  than  eye;  preopercle  finely  denticulated.  Soft  dorsal  and  anal 
angular  behind.  D.  XII,  20;  A.  Ill,  16;  scaler  6-34-15.  {Goode; 
GUnther.)    West  Indies,  north  to  Key  West  (Steams). 

(Bloch,  Ichth.  vii,  1797,  taf.  219;  GUnther,  ii,  9;  Poey,  Meniorias,  ii,  371,  1861: 
Sarothrodm  bimaculatua  Goode,  Bull.  U.  S.  Nat.  Mus.  v,  43.) 

963  (o).  €•  capistratas  L. 

A  black,  white-edged,  ocular  band,  much  narrower  than  the  eye,  ex- 
tending over  the  interopercle,  not  over  the  chest;  a  round,  black,  white- 
edged  spot  immediately  before  the  angle  made  by  the  dorsal  fin  and 
the  back  of  the  tail ;  blackish  oblique  streaks  along  the  series  of  scales; 
those  of  the  upper  half  of  the  body  descending  forwards;  those  of  the 
lower  ascending  forwards;  a  grayish  band,  edged  with  black,  across 
the  middle  of  caudal,  continued  on  the  soft  dorsal  and  anal  tins,  where 
it  runs  parallel  with  the  margin  and  near  it;  ventrals  whitish.  Snout 
very  slightly  produced,  nearly  as  long  as  eye;  preopercle  very  faintly 
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serrate.     Soft  dorsal  and  anal  angular  behind.    D.  XIII,  19;  A.  IIT, 
17 J  scales  6-42-17.    [Chdnther.)    West  Indies,  north  to  Florida  Keys. 

(L.  Syst.  Nat.;  GUnther,  ii,  12.) 

Page  615.  After  Poinacanthus  eiliaris  add: 
964  (&).  P.  tricolor  (Bloch)  J.  &  G.— Black  Angel, 

Head,  caudal  fin,  anterior  part  of  trunk,  and  margins  of  soft  dorsal 
and  anal  yellow;  rest  of  body  black.  Preopercular  spine  grooved, 
reaching  to  posterior  margin  of  opercle.  Soft  dorsal,  anal,  and  upper 
ray  of  caudal,  moderately  produced.  D.  XIV,  19;  A.  Ill,  18;  scales 
8-48-25.    {GUnther.)    West  Indies,  north  to  Florida  Keys. 

{Cltastodon  tricolor  Bloch,  Ichth.  xii,  1797,  taf.  425:  Rolaoanthua  tricolor  C.  &  V.  vii, 
162:  Holacanthua  /noolor  Gttnther,  ii,  49.) 

Page  617.  After  Acanthvrus  chirurgus  add: 
966  (&).  A  nigrricans  (L.)  Bloch. 

Closely  related  to  Aoanthurvs  chirurgus^  differing  in  the  longer  snout, 
which  is  more  convex  in  its  upper  portion.  Caudal  triangular,  scarcely 
concave  behind;  vertical  bands  on  the  side  very  narrow,  usually  dis- 
appearing after  death;  fins  without  oblique  stripes.  (Poey.)  West  In- 
dies, occasionally  northward  (said  to  have  been  once  taken  at  Few 
York). 

(ChcBtodon  nigrkana  Linn.  Syst.  Nat.:  Aoanthurus  phlehoiomua  Cuv.  &  Val.  x,  176, 
tab.  287,  1835:  Acantkurua  phUhotomus  Poey,  Anal.  Soc.  Esp.  Hist.  Nat.  1880,  245.) 

966  (c).  A.  tractas  Poey. 

Distinguished  most  readily  by  the  length  of  the  caudal  lobes,  especi- 
ally the  upper,  which  is  notably  longer  than  the  lower,  its  tip  ending 
in  a  whitish  thread;  anterior  profile  moderately  curved.  Dorsal  with 
faint  oblique  streaks.  Body  usually  without  dark  streaks.  West  In- 
dies and  both  coasts  of  Me  iico,  occasional  northward. 

(Acanthurua  chirurgua  C.  &  Y.  x,  168  (not  Chcetodon  chirurgua  Bloch) ;  Poey,  Mem. 
Cnba,  ii,  208,  1860;  Poey,  Anal.  Soc.  Esp.  Hist.  Nat.  1880,  246.) 

Page  628.  Astrosoopus  y-groeeum  and  A.  anoplm  are  very  closely  re- 
lated.   The  following  distinctive  characters  may  be  found  useful: 

In  A.  anoplm  the  pale  spots  are  much  smaller,  less  sharply  defined, 
and  occupy  a  smaller  area  than  in  A.  y-grcecum;  the  lower  part  of  head 
has  two  black  blotches  in  both  species;  the  second  dorsal,  anal,  and 
ventrals  are  nearly  or  quite  plain.  The  naked  area  behind  each  eye  is, 
in  A.  anopluSj  lunate,  its  length  barely  twice  that  of  the  snout;  the  bony 
V-shaped  plate  is  short  and  broad,  concave  on  the  median  line,  and 
forked  for  about  half  its  length,  the  posterior  undivided  portion  broader 
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than  long;  the  bony  bridge  across  the  occiput  bat  little  shorter  than  the 
part  of  the  head  which  precedes  it.  In  A.  ygrcecum  the  naked  area  is 
trapezoidal,  longer  than  broad,  and  about 4  times  the  length  of  the  snout ; 
the  Y  is  forked  for  more  than  half  its  length,  its  undivided  part  more 
than  twice  as  long  as  broad,  and  not  concave;  the  occipital  plate  is  not 
half  as  long  as  the  part  of  the  head  which  precedes  it. 

Page  629.  After  Astroscopus  anoplus  add : 

Family  GUI  (6)— OPISTHOGNATHID^. 

Body  oblong  or  elongate,  low,  moderately  compressed,  covered  with 
small,  cycloid  scales.  Lateral  line  present,  usually  incomplete,  straight, 
running  close  to  the  dorsal  fin.  Head  large,  naked',  the  anterior  profile 
decnrved.  Mouth  terminal,  horizontal,  its  cleft  usually  very  wide,  the 
maxillary  extending  past  the  eye,  and  sometimes  considerably  beypnd 
the  head;  supplemental  maxillary  present;  preroaxillaries  protractile; 
jaws  subequal,  with  conical  or  cardiform  teeth ;  vomer  usually  with  a 
few  teeth;  palatines  toothless;  opercles  unarmed;  no  suborbital  stay. 
Pseuilobranchiae  present.  Gill-rakers  rather  long;  gills  4,  a  slit  behind 
the  fourth;  gill-membranes  united,  free  from  the  isthmus.  Branchios- 
tegals  6.  Air-bladder  present.  No  pyloric  coeca.  Dorsal  fin  long,  con- 
tinuous, its  anterior  half  composed  of  slender,  flexible  spines;  caudal 
distinct,  rounded  or  lanceolate;  tail  diphycercal;  anal  long,  without 
distinct  spines;  ventrals  separate,  jugular,  I,  5,  the  middle  rays  long- 
est; pectorals  fan-shaped.  Two  genera,  of  about  12  species,  inhab- 
iting rocky  bottoms  in  tropical  seas.  Their  relationships  are  apparently 
with  Trachinoid  forms,  but  they  bear  considerable  resemblance  to  the 
Clinoid  Blennies.  (Trachinidcdj  genus  Opisthognuthus  Giinther,  ii,  254- 
256.) 

A.  Maxillary  of  moderate  length,  trancate  behind Gnathypops,  338  (d). 

aa.  Maxillary  of  great  length,  prolonged  in  a  flexible  lamina  behind. 

Opisthognathus,  338  (c). 

388  (&).— OWATHYPOPS  Gill. 

(Gill,  Proo.  Ac.  Nat.  Sci.  Phila.  1862,  241:  type  Opisthognathus  maxUlosusFoey.) 

This  genus  includes  those  Opisthognathidce  in  which  the  maxillary  is 
of  medium  length  and  truncate  behind,  (rva^o?,  jaw;  67ra#,  below;  c»f, 
eye. 

977  {b).  O.  maxillosus  (Poey)  Gill. 

Color  grayish  olive,  with  7  irregular  x-8h»pc<i  ^^rs  of  darker,  every- 
where much  marbled  and  variegated;  fins  all  similarly  marked,  the 
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ventrals  dusky,  the  dorsal  with  a  dusky  blotx^  in  front.  Body  moder- 
ately compressed;  head  not  very  large;  maxillary  truncate  behind,  ex- 
tending behind  eye  for  a  distance  about  §  diameter  of  eye,  its  length  1§ 
in  head;  eye  ^.%  in  bead.  Teeth  conical,  curved,  well  separated,  mostly 
in  a  single  series.  No  teeth  on  vomer.  Fins  moderate;  dorsal  con- 
tinuous, its  spines  slender ;  caudal  short,  its  length  §  head.  Head  3| ; 
depth  ^.  D.  VIII,  17;  A.  II,  13;  Lat.  1.  65.  Cuba,  north  to  Garden 
Key,  Florida. 

(Opiaihognafhus  maxiVosus  Poey,  Mem.  Cuba,  ii,  286, 1860;  Poey,  Syn.  Pise.  Cub.  400.) 
83§  (0).— OPISTHOONATHUS  Cuvier. 
(Cnvier,  R^gne  Anim.  ed.  2,  1829:  type  Opiathognathus  sonneratii  Cuv.) 

Maxillary  prolonged  backward  in  a  long,  flexible  lamina,  which  some- 
times reaches  base  of  pectoral.  Characters  of  the  genus  otherwise  in- 
cljided  above.     (3r«<y^)y,  behind ;  ^'va^oc,  jaw.) 

977  (c).  O.  scaphiums  Goodc  <&  Bean. 

Grayish  olive,  much  variegated  with  whitish  and  dark  olive ;  about 
6  irregular  dusky  bands  on  the  body,  which  extend  on  the  dorsal  fin; 
whitish  markiugs  on  body  forming  roundish  spots,  surrounded  by 
reticulations  of  grayish  olive;  head  marbled,  its  posterior  part,  as 
well  as  the  sides  of  the  back  and  pectoral  base,  with  small  blackish 
dots;  membrane  lining  the  inside  of  the  maxillary  with  2  curved  inky- 
black  bands  on  a  white  ground;  angle  of  mouth  with  a  black  spot; 
lining  of  opercle  black;  fins  all  variegated  like  the  body.  Body  mod- 
erately elongat/C,  somewhat  compressed.  Head  blunt  anteriorly ;  snout 
very  short,  about  as  long  as  pupil;  eye  large,  4  in  head;  maxillary 
reaching  sb'ghtly  past  edge  of  preopercle,  but  not  to  end  of  head,  its 
length  contained  3^  times  in  length  of  body.  Teeth  rather  strong,  wide- 
set,  forming  2  distinct  series,  directed  backward,  especially  in  the  upper 
jaw;  lateral  teeth  of  lower  jaw  largest;  a  single  vomerine  tooth.  Gill- 
rakers  long  and  slender,  nearly  20  below  angle.  Scales  very  small. 
Dorsal  fin  low,  continuous,  the  soft  rays  but  little  higher  than  the 
spines,  which  are  slender  and  flexible,  the  longest  3J  in  head.  Caudal 
short,  rounded,  its  length  5f  in  body.  Anal  similar  to  soft  dorsal. 
Pectoral  half  as  long  as  head.  Depth  5.  D.  XI,  16;  A.  18;  P.  17; 
Lat.  1.  lOi).    Florida  Keys. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1882,  417.) 

977  {(1).  O.  lonchurus  J.  &,  G. 

Olivaceous;  margin  of  upper  lip  with  a  narrow  black  stripe;  caudal 
with  3  dusky  bars ;  color  of  rest  of  body  nearly  uniform .    Head  not  very 
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large;  snout  v^ery  sboit,  shorter  than  pupil;  eye  3 J  in  head;  maxillary 
14  in  head,  rather  narrow;  lower  jaw  included;  vomer  with  5  rather 
lar^e  teeth.  Longest  dorsal  spine  about  as  long  as  head,  slightly 
higher  than  soft  rays;  caudal  long,  the  middle  rays  scarcely  shorter 
than  head;  longest  anal  rays  1-J  in  head;  pectoral  little  more  than  hall' 
head.  Scales  moderate.  Head  3^;  depth  4|^.  D.  25;  A.  15;  Lat.  1. 
67.  Two  specimens  known,  taken  from  the  stomach  of  a  Bed  Snapper 
at  Pensacola,  Fla. 

(Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mus.  1882,  290.) 

Page  630.  In  key,  under  j;,  after  the  word  "series,'^  add  *'in  lower 
jaw.'' 

Pa^e  632.  Darmitator  Uneatus  is  apparently  identical  with  D.  macu- 
latusj  and  may  be  suppressed.  The  genus  Dormitator  is  best  distin- 
guished from  FAeoiris  by  the  numerous  long,  lamelliform  appendages  Of 
the  narrow  lower  pharyngeal  bones.  In  Philypnus^  Oulius,  and  Eleotris 
the  bones  are  broader,  and  without  appendages. 

841  (&).— CUIilUS  Bleeker. 

(Bleoker,  Boeroe,  411  i^type  EUotris  niger  Q.  &  G.  =  Pceciliafusca  Bl.  &  Schn. 

This  genus  is  distinguished  from  Eleotris  by  the  presence  of  a  stout 
hook-like  spine,  directed  downwards  and  forwards,  near  the  angle  of 
the  preopercle.  Gill-openings  extended  forwards.  Teeth  fixed.  Spe- 
cies rather  numerous  in  brackish  and  fresh  waters  of  tropical  regions. 
(Name  of  Indian  origin.) 

9§1  (&).  C.  amblyopsis  Cope. 

Dull  olivaceous;  everywhere  dusted  with  dark  points;  finely  barred 
with  paler;  a  black*  streak  from  eye  te  upper  edge  of  gill-opening;  a 
blackish  spot  above  base  of  pectoral.  Form  of  Eleotris  gyrinus.  Max- 
illary reaching  middle  of  eye,  2|  in  head;  teeth  of  the  inner  series  in 
each  jaw  largest.  Scales  larger  than  in  other  species  of  the  genus. 
Head  3f ;  depth  5 J.  D.  VI,  9;  A.  8;  Lat.  1.  48.  South  Carolina  to 
West  Florida  and  Surinam. 

(Cope,  Trans.  Am.  Philos.  Soc.  Phila.  1870,  473.) 

Page  632.  Qohius  catulus  Grd.  proves  to  be  a  true  Oobius,  and  is 
identical  with  Gohius  aoporator.  It  should,  therefore,  be  erased.  The 
upper  rays  of  the  pectoral  are  silk-like.  Head  3J;  depth  4r}.  3). 
VI-10;  A.  I,  9;  Lat.  1.  33  to  38;  12  rows  between  dorsal  and  anal.  It 
is  very  abundant  about  rocks  and  ballast  heaps  from  Florida  to  Texas. 
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Professor  Gill  informs  us  that  one  of  the  species  of  Oobius  described 
by  Girard  from  Texas  is,  however,  undoubtedly  a  true  Evorthodus.  As^ 
all  of  these  species,  except  Q.  wiirdemanni,  have  now  been  accounted 
for,  the  latter  species  may  be  provisionally  referred  to  Evorthodus. 

Page  633.  No.  983,  Euctenogobius  lyricus  is  a  marine  species,  found 
along  the  coast  of  Texas.  The  genus  Euctenogobius  intergrades  with 
Oobius  and  can  hardly  be  retained. 

Page  633.  After  Oobius  lyricus  add: 

9§3  (&).  O.  encaeomus  J.  &^  G. 

i  olivaceous,  mottled  with  darker  above;  a  series  of  4  obscure  oblong  * 
dark  blotches  along  middle  of  sides  ]  a  dark  spot  at  base  of  caudal ; 
each  side  of  nape  with  an  intense  blue-black  spot  larger  than  eye;  an 
obscure  dusky  streak  from  eye  forward  to  mouth.  Both  dorsals  trans- 
lucent,  with  series  of  bright  reddish-brown  spots  as  large  as  pupil ; 
upper  lobe  of  caudal  light  reddish,  the  lower  blue-black ;  anal  and  ven- 
trals  dusky-bluish;  pectorals  slightly  dusky,  with  a  narrow  bright 
pinkish  border  behind.  Body  very  elongate ;  head  compressed ;  cheeks 
high  and  vertical ;  snout  very  short,  vertically  rounded.  Mouth  nearly 
horizontal,  large,  the  maxillary  nearly  half  head,  reaching  about  to 
posterior  margin  of  orbit;  upper  jaw  with  an  outer  series  of  strong 
curved  canines,  the  inner  series  and  those  in  lower  jaw  small.  Inter- 
orbital  width  about  equaling  pupil;  eye  about  i  head;  gill-opening  2 J 
in  head;  the  isthmus  wide.  Dorsal  spines  not  filamentous;  soft  dorsal 
and  anal  high,  reaching  caudal  when  depressed;  caudal  lanceolate,  the 
middle  rays  produced,  2§  in  length.  Pectoral  rays  not  silk-like.  Body 
covered  with  small  ctenoid  scales,  much  reduced  anteriorly;  head,  ante- 
dorsal  region,  and  breast  naked.  9  with  smaller  mouth  and  no  red  ou 
fins.    Charleston,  S.  C. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mue.  1882.) 

Page  634.  Oobius  carolinensis  Gill  is  indistinguishable  from  Oobhus 
soporatory  and  may  be  suppressed.  Oobius  mapo  Poey  (Mem.  Cuba,  ii, 
277),  seems  to  be  the  same  species. 

Page  634.  Oobius  gulostts  Grd.  is  a  species  of  Lepidogobius,  and  should 
be  transferred  to  page  638,  after  L.  newberrii.    It  may  be  thus  defined: 

999  {h\  9§6.  li.  irulosas  (Grd.)  J.  <&  G. 

Light  olive,  with  sharply-defined  markings  of  dark  brown;  those  ou 
the  head  mostly  longitudinal  streaks;  those  on  the  body  forming  dark 
Bull.  Nat.  Mus.  No.  16 60 
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cross-bars  and  blotches;  fins  mostly  spotted  or  barred.  Body  elongate. 
Head  large,  low,  not  very  blont.  Month  large,  very  oblique,  the  man- 
dible strongly  projecting;  the  maxillary  extending  to  below  middle  of 
pupil^  2  in  head.  Teeth  in  few  series,  those  of  the  outer  row  very 
long,  slender,  and  curved.  Scales  small,  cycloid,  imbedded.  Head 
and  nape  scaleless.  Dorsid  spines  slender,  the  longest  somewhat  fila- 
mentous; caudal  long;  upper  pectoral  rays  not  silk-like;  ventrals  in- 
serted directly  below  pectorals.  Head  3J;  depth  6.  D.  VI-15;  A.  16; 
Lat.  1.  42.  L.  3  inches.  Florida  to  Texas. 
(Gobiua  guloBus  Grd.  U.  S.  Mex.  Bound.  Snrv.  Ichth.  1859,  26.) 

Page  635.  Before  OoUvs  glaucofrasnum  insert — 
9§7  (^).  G.  boleosoma  J.  &,  G. 

Pale  olivaceous,  mottled  with  darker;  male  with  a  black  humeral 
spot;  fins  barred,  their  edges  tinged  with  orange.  Form,  size,  and 
coloration  of  Boleosoma  olmstedu  Head  not  very  blunt.  Mouth  mod- 
erate, horizontal,  the  lower  jaw  included;  the  maxillary  reaching  nearly 
to  middle  of  eye.  Teeth  small,  slender,  in  narrow  bands,  the  outer 
somewhat  larger.  Scales  moderate,  ctenoid.  Dorsal  spines  not  fila- 
mentous; caudal  pointed,  slightly  longer  than  head;  upper  rays  of 
pectorals  not  silk-like.  Head  4;  depth  4^.  D.  ¥1-12;  A.  1, 11;  Lat. 
1.  33.    L.  2  inches.    Pensacola,  Fla. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1882,  295.) 

9§7  (o).  G.  stii^matums  Goode  &  Bean. 

Light  olive,  sides  marbled  with  whitish;  a  dusky  spot  on  opercle  and 
one  below  eye;  sides  with  5  dusky  blotches  along  median  line,  the  last 
one  a  round  black  spot  at  base  of  catidal;  vertical  fins  with  wavy  black- 
ish bars ;  paired  fins  plain.  Form  of  0.  boleosoma;  head  not  very  blunt; 
snout  little  shorter  than  eye;  lower  jaw  not  shorter  than  upper.  Max- 
illary extending  to  below  middle  of  eye,  2%  in  head.  Teeth  strong, 
curved,  those  of  the  upper  jaw  in  a  narrowband,  two  of  the  teeth  some- 
what canine-like;  lower  teeth  large,  in  a  single  irregular  series.  Scales 
large,  those  on  the  nape  reduced,  all  ctenoid.  Dorsal  spines  slender; 
fins  not  elevated ;  caudal  as  long  as  head ;  upper  rays  of  pectoral  not 
silk-like.  Head  4;  depth  6.  D.  VI-12;  A.  12;  Lat  1.  30.  L.  2  inches. 
West  coast  of  Florida. 

(Goode  <&  Bean,  Proc.  U.  S.  Nat.  Mna.  1882, 418.) 

987  {d).  O.  nlctaolsl  Bean. 

Olivaceous;  scales  edged  with  dusky;  top  of  spinous  dorsal  black; 
second  dorsal  and  caudal  spotted  with  dark;  ventrals  black.    Body 
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stoat,  compressed.  Snoat  obtuse,  aboat  as  long  as  eye;  maxillary 
reachiug  front  of  pupil;  lower  jaw  slightly  projecting;  teeth  slender, 
in  several  series,  the  outer  enlarged.  Lajst  rays  of  soft  dorsal  nearly 
as  long  as  head;  caudal  convex,  nearly  as  long  as  head;  pectoral  as 
long  as  head,  none  of  its  rays  silk-like.  Scales  large;  head  naked. 
Head  3f ;  depth  ^.  D.  YI-U;  A.  12;  scales  26-10^  L.  4}  inches. 
Coast  of  British  Columbia.  (Bean.) 
(Bean,  Proo.  U.  S.  Nat.  Mas.  1881,  469.) 

Page  036.  After  Oobiofiellm  oceanicus  add: 
9§9  (h).  G*  stii^iiiatlcus  Voey, —Esmeralda. 

Brown;  head  with  4  vertical  broad  black  bands;  3  on  the  ch^k,  1 
on  the  oi)ercle;  body  with  10  narrow  vertical  yellow  bars;  pectorals  and 
caudal  with  cross-rows  of  brown  spots;  ventrals  yellow,  with  black 
edgings;  a  small  black  shoulder  spot.  Profile  bluntly  decurved;  max- 
illary reachiug  past  middle  of  orbit.  Teeth  slender,  in  bands,  the  outer 
row  enlarged..  Pectoral  as  long  as  head;  caudal  pointed,  half  as  long 
as  body.  Scales  ciliated.  Head  4;  depth  ^.  D.  VI-12;  A.  13;  Lat. 
1.  30.    (Poey.)    Southern  Florida  {Bean)  to  Cuba. 

(Smaragdaa  atigmaticus  Poey,  Memorias  Caba,  ii,  S81,  1860;  Poey,  Syn.  Pise.  Cub. 
394.) 

Hie  scales  in  ChbioneUus  oceanicus  vary  considerably.    Lat.  L  60  to  80. 

Page  637.  Afber  Lepidogobius  gulosus  add: 
999  (o).  JL.  ttaalasslnus  Jor.  <&  GUb. 

Body  translucent,  very  thickly  covered  with  very  minute,  shining- 
green  dots,  least  numerous  on  tail;  three  conspicuous  translucent  bars, 
wider  than  the  interspaces,  crossing  sides  immediately  behind  head; 
two  narrow  brilliantly-green  lines  running  obliquely  across  cheeks; 
dorsals  whitish,  with  two  or  three  lengthwise  series  of  large  reddish- 
brown  spots;  spinous  dorsal  blackish  at  base;  anal  whitish  at  base, 
the  anterior  rays  tipped  with  brilliant  white,  the  greater  portion  of  fin, 
as  well  as  lower  part  of  caudal  fin,  blackish;  upper  caudal  rays  marked 
with  red ;  ventrals  light  buff;  pectorals  translucent.  Body  elongate, 
much  compressed;  caudal  peduncle  very  narrow  and  short ;  head  com- 
pressed, much  higher  than  wide,  with  very  short,  acute  snout;  mouth 
terminal,  wide  and  oblique;  the  jaws  equal;  maxillary  reaching  vertical 
from  middle  of  orbit,  half  length  of  head.  Teeth  apparently  in  a  very 
narrow  band,  behind  an  outer  series  of  strong  conical  teeth  (the  inner 
band  cannot  be  certainly  verified  in  our  specimens).    Eyes  high,  separ 
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rated  by  a  very  narrow  interorbital  space.  Dorsal  spines  slender,  the 
fifth  slightly  produced,  reaching  base  of  third  soft  ray  when  depressed* 
Last  rays  of  dorsal  and  anal  reaching  slightly  past  base  of  candaL 
Oandal  lanceolate,  the  middle  rays  produced,  2%  in  body.  Upper  pec- 
toral rays  not  silk-like.  Yentral  longer  than  head,  reaching  beyond 
front  of  anaL  Body  covered  with  very  small  cycloid  scales,  which  are 
readily  deciduous^  head  naked.  Head  ^J;  depth  4|.  D.  VII-16;  A. 
15.  L.  1^  inches.  Charleston  Harbor.  This  species  is  closdy  allied 
to  L,  eniblematicus  Jor.  &  Gilb.,  from  Panama. 
(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1882.) 

Page  638.  Instead  of  Oobiosoma  alepidotum  read : 
998.  G.  bosci  (Lac.)  J.  &  G. 
To  the  synonpmy  add: 

( Gohiu8  hoic  Lac^p^de,  Hist.  Nat.  Poias.  ii,  555, 1800.  The  name  akpidotut  was  given 
by  Schneider  in  1801  as  a  substitute  for  this  personal  name.) 

.  Page  638.  Oobiosoma  molestum  is  not  distinguishable  by  us  flrom  O. 
bosci.    It  may  therefore  be  suppressed. 

Page  638.  After  Oobiosoma  bosci  add: 
998  (&).  G.  los  Jor.  <&  Gilb. 

Light  olive ;  back,  sides,  and  upper  fins  speckled  with  dark  olive ; 
caudal  with  3  or  4  dark  olive  cross-bars ;  lower  fins  pale.  Body  long 
and  slender,  moderately  compressed ;  head  long  and  low,  anteriorly 
pointed,  its  profile  scarcely  convex ;  mouth  very  large,  oblique,  the 
jaws  subequal ;  maxillary  reaching  middle  of  cheek,  its  length  more 
than  half  head ;  teeth  slender,  in  moderate  bands,  the  outer  somewhat 
enlarged.  Eye  as  long  as  snout,  4}  in  head.  Body  entirely  naked. 
Fins  low,  the  spines  slender;  caudal  short.  Head  4^;  depth  6§.  ]>. 
VI-16;  A.  12.  L.  2  inches.  Puget  Sound;  one  specimen  known,  from 
the  stpmach  of  a  Hexagrammus  dsper. 

(Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mus.  1882.) 

Page  639.  After  Tyntlasies  sagitla  add: 

aft9  (»).— IO€»L.OSSVS  Bean. 

(Bean,  Proe.  U.  S.  Nat.  Mos.  1882,  419:  type  Toglmsus  calliwnu  Bean.) 

Body  elongate,  strongly  compressed,  of  equal  depth  throughout,  cov- 
ered with  very  small,  mostly  cycloid,  scales.  Head  short,  compressed, 
not  keeled  above;  mouth  large,  oblique,  the  lower  jaw  projecting; 
teeth  in  narrow  bands  or  single  series,  some  of  them  canine;  no  teeth 
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on  vomer  or  palatines;  tongne  very  slender,  sharp;  opercles  unarmed. 
Gill-openings  very  wide,  the  membranes  narrowly  joined  to  the  isthmus 
on  the  median  line.  No  lateral  line.  Branchiostegals  5.  Dorsals  sep- 
arate; the  first  of  6  very  slender,  flexible  spines;  the  second  elongate, 
similar  to  the  anal;  caudal  long  and  pointed,  free  from  dorsal  and  anal; 
ventrals  close  together,  separate,  each  of  one  spine  and  fimr  rays,  their 
insertion  below  or  behind  pectorals;  anal  papilla  present,  (eo*?,  dart; 
yXmaaaj  tongue.)  A  remarkable  type,  belonging  to  the  OjcymetopontinWy 
difiering  widely  from  our  other  Gobioid  fishes. 

996  (&).  I.  callinnis  Bean. 

Light  olive,  without  distinct  markings  (in  spirits) ;  tip  of  first  doi-sal 
dusky;  caudal  apparently  with  a  median  reddish  stripe  and  two  bluish 
bands.  Head  not  crested,  its  upper  surface  gently  rounded;  maxillary 
extending  to  opposite  front  of  pupil,  2^  in  head;  upper  jaw  with  about 
2  series  of  teeth,  the  outer  enlarged;  2  curved  canines  behind  the  band ; 
lower  ja^  with  about  1  row  of  smaller  teeth,  besides  about  4  canines. 
Eye  large,  twice  length  of  snout,  %  in  head.  Gill  rakers  long  and 
slender.  Dorsal  fins  contiguous,  the  longest  spine  filamentous,  about 
as  long  as  head;  caudal  lanceolate,  half  as  long  as  rest  of  body;  ven- 
trals inserted  very  slightly  in  advance  of  pectorals,  nearly  a«  long  as 
head.  Scales  minute,  mostly  cycloid.  Head  5;  depth  7 J.  D.  VI-22; 
A.  I,  21.    L.  4  inches.    Deep  water  oflf  Pensacola,  Fla. 

(Bean,  Proc.  U.  S.  Nat.  Mas.  1882,  419;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mdh. 
1882,  297.) 

Page  642.  Hexagrammus  ordinatm  is  a  typical  HexagrammuSj  having 
the  dorsal  fin  divided.  The  genus  Pleurogrammus  should  probably  be 
adopted  for  H.  monopt€rygiu4ty  which  is,  in  Alaska,  one  of  the  most  im- 
portant food-fishes,  according  to  Dr.  Be^in. 

Page  644.  Dr.  Bean  considers  our  suggestion,  that  Hexagrammus 
scaber  is  the  young  of  H.  asper^  as  improbable.  The  following  are  the 
characters  assigned  to  the  former  species: 

999  (&).  H.  scaber  Bean. 

Light  brown,  silvery  below ;  each  dorsal  with  3  dark  blotches,  smaller 
than  eye,  not  reaching  base  of  fin;  pectorals,  ventrals,  and  anal  immac- 
ulate. Teeth  on  jaws  and  vomer;  none  on  palatines.  A  tentacle  above 
eye.  Six  lateral  lines  on  each  side;  the  supplemental  one  faint,  extend- 
ing backward  from  above  base  of  pectoral,  disappearing  near  middle  of 
,body.    Scales  everywhere  very  rough.    Caudal  forked;  dorsal  deeply 
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notched.    Head  4i;  depth  ^.    D.  XX,  24;  A.  23;  Lat  1. 105;  1.  tr.  50. 
L.  3  inches.    Coast  of  Alaska;  known  from  young  specimens  only. 
(Bean,  Proc.  U.  S.  Nat.  Mas.  1881, 154.) 

Page  661.  Sebastodes  proriger  ranges  northward  to  Alaska,  where  it 
grows  to  a  considerable  size.  In  the  original  descriptions,  both  of 
^' Epinephelus  ciliatus^  and  ^^Perca  ^oarialiliSj"  it  is  evident  that  8.  pro- 
riger has  been  confonnded  by  Tilesius  and  Pallas  with  the  species  for 
which  we  have  retained  the  name  of  8.  dliatm. 

On  page  665,  after  8ebastode8  ruber ^  add: 
1019  (&).  S.  mnbrosns  J.  &^  O. 

Light  orange,  overlaid  everywhere  with  blackish,  the  latter  color 
forming  on  the  lower  part  of  the  sides  reticulations  in  fine  pattern, 
the  centers  of  the  scales  being  paler  than  the  edges;  sides  of  head 
with  dusky  shades;  sides  of  back  with  some  large  areas  of  blackish; 
upper  parts  with  5  large  rounded  blotches  of  pink  washed  with  orange, 
these  blotches  arranged  as  in  cofistellatuSj  but  larger,  less  sharply  de- 
fined, and  of  a  different  hue;  the  second  blotch  with  a  smaller  one  above 
it;  a  rosy  spot  on  opercular  flap;  fins  pale  orange,  shaded  with  dusky. 
General  form  of  constellatus.  Mouth  moderate,  oblique,  the  lower  jaw 
scarcely  projecting,  its  tip  fitting  into  the  emarginate  tip  of  upper  jaw ; 
maxillary  2  in  head,  reaching  posterior  margin  of  pupil ;  both  jaws  with 
small,  smoothish  scales.  Cranial  ridges  rather  sharp,  lower  than  in  con- 
stellatus;  preocular,  supraocular,  postocular,  tympanic,  and  occipital 
spines  present;  interorbital  area  concave,  with  two  prominent  ridges; 
the  region  much  broader  than  in  comtellattis,  %  width  of  eye;  supra- 
ocular  ridge  low,  its  spine  smaller  than  tympanic  spine;  preocular 
prominent;  preopercular  spines  all  acute;  preorbital  narrow,  with  two 
spines.  Eye  large,  4  in  head.  Oill-rakers  rather  long  and  slender,  the 
longest  about  half  eye.  Scales  moderate,  with  many  accessory  scales« 
Dorsal  rather  low,  deeply  emarginate;  fourth  spine  equal  to  soft  rays, 
about  i  head;  soft  dorsal  longer  than  high;  second  anal  spine  large, 
2^  in  head;  caudal  slightly  emarginate;  pectoral  not  reaching  vent^ 
^  in  body.  Head  2f ;  depth  2^.  D.  XQI,  12;  A.  Ill,  6;  Lat.  1.  40 
(tubes).    Santa  Barbara,  California. 

{Sebaatiokihyi  umhrosus  Jor.  &  Gilb.  Proc.  U.  S.  Nat«  Mas.  1882.) 

Page  679.  The  species  here  called  8eorp€ena  daotyloptera  proves 
to  have  been  correctly  identified  with  the  European  species.  It  has 
lately  been  taken  in  considerable  numbers  along  the  Oulf  stream.    The 
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I>ectora1s  in  this  species  are  subtruncate,  the  lower  rays  somewhat 
exserted.  The  group  called  by  Poey  ^^Pontinus^  is  not  of  this  tjrpe, 
but  allied  rather  to  Scorpcena  proper. 

Page  681.  Scorpcena  porcus  should  probably  be  erased,  its  occurrence 
in  our  waters  being  very  doubtful.  The  following  species  has  becQ, 
perhaps,  mistaken  for  it : 

1038  (&).  S*  steamsi  Goode  &  Bean. 

Dusky  olivaceous,  whitish  below;  head  with  some  dark  blotches  and 
small  spots;  back  and  sides  with  diffuse  blackish  blotches;  body 
sparsely  covered  with  round  dusky  spots,  smaller  than  pupil ;  these 
spots  most  numerous  and  distinct  in  the  axillary  region,  which  is  other- 
wise whitish;  spinous  dorsal  marbled,  with  a  median  dusky  band;  its 
base  whitish,  with  black  spots;  soft  dorsal  and  anal  irregularly  mai*- 
bled;  caudal  with  a  broad  median  and  a  terminal  band  of  blackish;  pec- 
torals mottled  and  banded ;  ventrals  dusky  at  tip.  Body  robust,  little 
compressed,  tapering  posteriorly.  Mouth  moderate,  oblique,  the  jawft 
equal,  the  lower  with  a  small  symphyseal  knob;  maxillary  2  in  head, 
reaching  to  below  posterior  margin  of  orbit.  Preorbital  with  two  df- 
verging  spines;  suborbital  without  deep  pit,  its  stay  low,  armed  with 
two  small  spines;  nasal  spines  inconspicuous;  interorbital  space  deeply 
concave,  with  2  longitudinal  ridges,  its  width  J  diameter  of  eye. 
Cranial  ridges  rather  low,  moderately  sharp;  the  following  pairs 
present:  preocular,  supraocular,  postocular,  coronal,  occipital,  nuchal, 
besides  3  on  the  temporal  region,  arranged  in  a  right  line  behind  the 
eye.  Occipital  pit  deep,  a  little  broader  than  long.  Preopercular 
spines  5,  the  two  lower  blunt  and  short,  the  upper  much  the  longest, 
half  as  long  as  the  eye;  a  small  spine  at  its  base.  Supraocular  flap  very 
small,  trilobate,  shorter  than  pupil  (much  larger  iti  a  young  example,  ap- 
parently of  the  same  species,  in  which  its  length  is  about  half  head). 
Small  dermal  flaps  elsewhere  on  head.  Opercular  flap  scaly;  a  few  ru- 
dimentary scales  on  cheeks  and  front  of  opercle.  Breast  with  small 
scales.  Gill-rakers  short  and  thick.  Scales  large,  smooth,  with  mem- 
branous edges;  a  series  of  dermal  flaps  along  the  lateral  line  and  at 
the  dorsal  base.  Dorsal  spines  slender,  the  longest  24  times  in  head; 
longest  soft  ray  half  as  long  as  head;  caudal  subtruncate,  1|  in  head. 
Anal  spines  small,  the  second  and  third  equal,  2^  in  head.  Longest 
soft  ray  of  anal  half  as  long  as  head.  Yeutrals  If  in  head.  Pectorals 
reaching  soft  rays  of  anal,  the  longest  ray  slightly  shorter  than  head; 
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base  of  the  fin  a  little  procnrrent,  its  length  3  in  head.    Head  2f; 
4epth  2f.    D.  XI,  I,  95  A.  Ill,  6;  P.  20;  Lat.  1.  32  (31  tubes).    South 
Carolina  to  Florida. 
(Goode  &  Bean,  Proc.  U.  8.  Nat.  Mus.  1882,  421.) 

1038  (c).  S.  calcarata  Goode  &,  Bean. 

Color  essentially  as  in  S,  stearmi;  axil  of  pectoral  whitish,  with 
dusky,  specks,  a  black  spot  at  its  upper  edge;  ventrals  mostly  black. 
Body  moderately  robust ;  lower  jaw  slightly  projecting,  with  a  small 
symphyseal  knob ;  maxillary  reaching  past  pupil,  its  length  half  head. 
Suborbital  without  pit,  the  bony  stay  moderate,  armed  with  2  small 
spines.  Nasal  spines  small.  Intororbital  space  narrow,  with  2  longi- 
tudinal ridges,  its  width  f  length  of  eye.  Cranial  ridges  rather  low, 
with  sharp  spines,  arranged  as  in  8.  stearnai.  Occipital  cavity  almost 
obsolete,  represented  by  a  slight  depression.  Preopercular  spines  5, 
the  lowermost  stout,  directed  downward  and  forward,  the  uppermost 
rather  long,  more  than  half  eye.  Opercular  and  scapular  spines  mod- 
erate. Eye  large,  nearly  3  in  head.  Supraocular  flaps  minute;  a  few 
other  small  fl^aps  on  head.  Cheeks  with  rather  large  imbricated  scales; 
opercle,  with  some  scales  anteriorly  and  on  its  flap;  breast  scaly;  scales 
of  body  large,  not  ctenoid,  with  few  dermal  flaps  or  none.  Pores  of 
lateral  line  very  conspicuous.  Gill-rakers  short  and  small.  Dorsal 
spines  rather  slender,  the  longest  2J  in  head;  longest  soft  ray  2^  in 
head.  Anal  spines  small,  the  second  and  third  subequal,  3  in  head. 
Soft  anal  rays  moderate.  Ventrals  reaching  past  vent.  If  in  head. 
Pectoral  long,  1^  in  head.  Depth  3.  D.  XI,  1, 9;  A.  Ill,  5;  P.  19;  Lat. 
1.  28  (25  tubes).  West  coast  of  Florida. 
(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1882,  422.) 

Page  688.  Cottunculus  microns  is  very  fully  described  and  well  figured 
by  Collett,  Norske  Nord-Havs  Exp.  1880, 18.  The  eye  is  here  repre- 
sented as  shorter  than  snout,  and  about  6  in  head,  the  pectorals  reach 
past  front  of  anal,  and  the  dorsal  rays  are  Vl-13  to  VI-15.  It  is  pos- 
sible that  the  American  species  is  different,  but  the  resemblance  of  the 
two  is  very  great. 

Page  691.  It  is  thought  by  Collett  (Korske  NonlHavs  Exp.  1880, 34) 
that  Icelus  hicornis  is  identical  with  Icelus  hamatus.  If  this  supposition 
is  correct,  the  species  should  stand  as  1048,  I.  hicornis  (Reinh.)  Gill. 
Icelus  furdger  Malm  (Forh.  Skand.  Naturf.  1863,  410)  is  identical  with 
J.  hamatus.  In  life  the  head  of  this  species  is  provided  with  very  slen- 
der cirri. 
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Page  694.  Instead  of  Uranidea  spilota  read : 
1054.  U.  ricei  (Nelson)  J.  &  G. 

Erase  the  synonym  "  Uranidea  spilota  Cope,^  etc.  U.  spilota  is  prob- 
ably a  distinct  species,  allied  to  U.  cognata. 

Page  695.  After  Uranidea  semiscabra  add: 
1056  (c).  U.  rtaothea  Rosa  Smith. 

Dusky,  with  blackish  cross-bands  above,  yellowish  and  punctulate 
below;  fins  all  more  or  less  spotted  and  barred.  Body  moderately 
elongate.  Head  broad  and  flattish;  interorbital  space  broad  and  little 
concave,  nearly  as  broad  as  eye.  Mouth  moderate,  the  maxillary  ex- 
tending about  to  middle  of  pupil;  jaws  subequal;  palatine  teeth  con: 
spicuous;  preopercular  spine  shortish,  nearly  straight,  directed  upward 
and  backward.  Skin  of  head  smooth;  skin  of  back  and  sides  rough, 
with  short,  rather  coarse  prickles,  shorter  and  stiffer  than  in  U.  aspera. 
Fins  moderate;  pectoral  barely  reaching  past  front  of  anal.  Head  3; 
depth  ^.  D.  VIII-IS;  A.  11;  V.  I,  4.  Spokane  Falls,  Upper  Colum- 
bia River. 

(Rosa  Smith,  Proc.  U.  S.  Nat.  Mas.  1882,  347.) 

Page  697.  Under  Uranidea  richardsoni  add  another  "variety'' — var. 
kumlieni  (Hoy). 

The  original  type  of  U.  kumlieni  Hoy,  lately  re-examined  by  us,  has 
palatine  teeth,  and  the  ventrals  I,  4.  It  represents,  in  our  present 
view,  a  variety  of  U.  richardsoni^  possibly  distinguishable  from  var. 
bairdi  by  the  rather  higher  spinous  dorsal  and  rather  larger  eye  and 
mouth.  The  description  of  "  U.  franklini,^  on  page  699,  belongs  to  U 
kumlienij  being  taken  from  Hoy's  type. 

Page  698.  To  the  account  of  Uranidea  cognata  may  be  added :  Mouth 
larger  than  in  Uranidea  gobio;  head  3  in  length  without  caudal;  it« 
width  equal  to  its  length  and  half  more  than  its  height;  jaws  equal; 
vent  a  little  nearer  snout  than  insertion  of  caudal ;  second  dorsal  twice 
as  long  as  first,  separated  from  it  by  a  space  less  than  a  line;  anal  be- 
ginning opposite  sixth  ray  of  dorsal;  caudal  6  in  total  length.  Under 
surface  silvery  gray,  minutely  dotted ;  on  the  sides  the  dots  are  mingled 
with  crowded  irregular  blotches  of  dark  brown;  back  and  top  of  head 
nearly  uniform  dark  brown,  few  pale  spots  appearing.  L.  4  inches. 
{Richardson.) 
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Pago  698.  After  Uranidea  eognata  add: 
1069  (b).  V.  spllota  Cope. 

Brown  above,  yellowtsli  below,  everywhere  densely  punctalate  with 
darker  except  on  the  belly;  dorsals,  caudal,  and  pectorals  barred;  anal 
yellowish;  doi*sal  and  base  of  caudal  with  blackish  spots;  sides  with 
large  dark  spots,  forming  sometimes  seven  or  fewer  cross-bars.  Body 
rather  elongate.  Eye  4}  in  head,  one- third  greater  than  interorbital 
width.  Head  slightly  contracted  laterally,  not  much  depressed;  one 
preopercular  spine  (hooked  upward);  pectoral  reaching  vent  and  front 
of  second  dorsal,  its  rays  undivided.  Spinous  dorsal  low;  anal  begin- 
ning opposite  fourth  ray  of  spinous  dorsal.  No  trace  of  palatine  teeth. 
Lateral  line  incomplete.  Head  3|;  depth  6.  D.  VIII-17;  A.  13;  V.  I, 
4;  P.  15;  B.  6.    L.  3  inches.    Orand  Bapids,  Michigan.    {Cope.) 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  82.) 

1069  (c).  U.  pollicarts  J.  Ac  G. 

Light  olive  above,  blotched  and  spotted  with  black;  lower  part  of 
sides  and  below  light,  unmarked;  dorsals,  pectorals,  and  caudal  with 
series  of  spots.  Head  much  depressed;  snout  broad  and  flat;  profile 
straight  or  slightly  concave  from  nape  to  tip  of  snout;  mouth  small, 
anterior;  maxillary  reaching  vertical  from  front  of  orbit;  teeth  on 
vomer,  none  on  palatines.  Preopercular  spine  large  and  strong,  spi- 
rally curved  upwards  and  inwards;  a  single  concealed  point  below 
this  on  margin  of  preopercle.  Spinous  dorsal  rather  low,  connected 
with  the  long,  low  second  dorsal  by  membrane;  longest  dorsal  spine 
equalling  length  of  snout;  origin  of  anal  under  third  dorsal  ray;  last 
ray  of  anal  under  sixteenth  of  dorsal;  ventrals  I,  4,  reaching  §  distance 
to  vent;  pectoral  rays  all  simple;  vent  midway  between  tip  of  snout 
and  base  of  caudal.  Lateral  line  continuous  to  base  of  caudal.  No 
prickles.  Head  3f  in  length;  depth  4^;  eye  5J  in  head.  D.  VII-IO; 
A.  13;  P.  17.    Lake  Michigan. 

(Jor.  &  Giib.  Proc.  U.  8.  Nat.  Mus.  1882.) 

Page  699.  Instead  of  the  description  of  Uranidea  franJclinij  given  in 
the  text,  insert  the  following : 
1069.  V.  ft-anklinl  (Ag.)  Jor. 

Body  rather  short  and  stout;  snout  not  very  obtuse;  maxillary 
reaching  about  to  pupil ;  eye  4  in  head,  twice  the  interorbital  space ; 
preopercular  spine  hook-like,  very  acute ;  paired  fins  rather  short,  the 
pectorals  not  reaching  vent;  first  dorsal  nearly  as  high  as  second; 
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dorsals  coDtiguous;  aual  inserted  under  fourth  ray  of  second  dorsal; 
caudal  6  in  length ;  lateral  line  incomplete ;  vent  nearer  base  of  caudal 
than  tip  of  snout.  Head  2i;  depth  ^.  D,  YXII-17  j  A.  12 ;  V.  I,  3, 
L.  3  inches.    Lake  Superior.    {Girard.) 

Page  699,  After  Uranidea/ranklini  add: 
1069  (h),  V.  formosa  (Grd.)  Jor. 

Body  slender  and  graceful ;  head  small,  depressed  above ;  eyes  mod- 
erate ;  preopercular  spine  short,  stout,  acut^e,  curved  upwards ;  a  small 
spine  below  it ;  subopercular  spine  well  developed.  Dorsals  well  sepa- 
rated; anal  beginning  under  third  ray  of  soft  dohsal;  pectorals  not 
reaching  to  posterior  margin  of  spinous  dorsal ;  ventrals  not  nearly  to 
vent.  Head  4^.  D.  VlII-16;  A.  11;  V.  I,  3.  L.  3^  inches.  Deep 
water  in  Lake  Ontario.    {Girard.) 

(Cottue  formo8U8  Girard,  Mon.  Cott.  58,  1850.) 

Page  703.  To  the  synonymy  of  Cottus  scorpius  grcmlandicua  add: 

{Cottue  mitchilU  C.  &  V.  iv,  188 :  Cottus  porosu^  C.  &  V.  viii,  498 :  Acanthocottus  oceU 
latu9  H.  R.  Storer,  Boat.  Joum.  Nat.  Hist.  1850,  253 :  Coitus  gladalia  Rich.  Last  Arctic 
Voyage  Belch,  ii,  349,  1855:  Acantliocottus  mucotsus  Ayres,  Proc.  Oal.  Ac.  Nat.  Sci. 
1854,  12.) 

Page  712.  A  minute  patch  of  palatine  teeth  is  sometimes  present  in 
lAocoUus  hirundo. 

Page  726.  Instead  of  Brachyopsis  read : 

8§3.— liEPTAOONUS  GilL 

(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1861,  259:  type  Agonus  apinoaisrimus  KToyeT=zAgonu$ 
decagonus  Bl.  &.  Schn.) 

The  species  should  stand  as — 

a.  Lower  jaw  projecting.    {Brachyopsis  Qiih) 
1119.  JL.  rostratus  (Tiles.)  J.  <&  G. 

1113.  Lf  verrucosus  (Lock.)  J.  &  G 

11 14.  Ii*  xyostemus  J.  &  G. 

aa.  Lower  jaw  iuclnded.    (Leptagonus,) 

1 115.  Ii.  decaiponus  (Bl.  &  Schn.)  J.  &  G. 

The  following  description  of  L.  decagonus  may  be  substituted  for  that 
given  in  the  text : 

Greyish  yellow,  with  2  to  4  large  transverse  brown  spots ;  tips  of  pec* 
torals  and  caudal  blackish ;  a  black  streak  through  eye  across  preo^ 
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percle.  Body  slender;  bead  rather  low;  mouth  large,  subinferior,  the 
snout  projecting  beyond  it;  gill-membranes  free  from  isthmus  (Jide  Col- 
lett  in  lit) ;  five  long  cirri  near  the  angle  of  month,  one  of  them  forked ; 
a  forked  cirrus  on  lower  jaw ;  snout  longer  than  the  large  eye ;  the 
longest  cirri  about  as  long  as  snout;  a  pair  of  short  spines  on  snout; 
a  pair  of  knotty  protuberances  above  eye,  and  a  pair  of  larger  ones  on 
frontal  region ;  shields  of  anterior  part  of  back  each  with  a  large  keel 
ending  in  a  spine;  keels  elsewhere  bluntish ;  plat-es  of  breast  tubercle- 
like and  striate ;  4  shields  between  dorsals ;  5  before  first  dorsal ;  17 
before  second ;  12  between  ventrals  and  anal.  Pectorals  slightly 
longer  than  head ;  ventrals  moderate,  longest  in  the  males,  the  vent 
close  behind  them.  Head  6 ;  depth  8.  D.  VI-7 ;  A.  7 ;  Lat.  1.  40,  the 
number  ofpores  about  24.  L.  9  inches.  Greenland  to  ^Norway.  {Collett.) 
(CoUett,  Norske  Nord- Hays  Exp.  18d0,  44.) 

Page  728.  Agonus  cafaphractus. 

This  species  should  probably  be  omitted  as  not  occurring  within  our 
limits,  the  Greenland  references  belonging  to  Leptagonus  decagonus. 

Page  728.  The  genus  Bothragonus  Gill  here  appears  for  the  first 
time,  the  portion  of  Bull.  U.  S.  Nat.  Mus.  XI,  in  which  it  was  to  be 
characterized  having  been  withdrawn  by  the  author. 

Page  733.  Trigla  cuculus  should  doubtless  be  omitted.  It  probably 
has  never  been  taken  on  our  coasts. 

Page  734.  Instead  of  1123,  Prionotm punctatm  read: 
Iltl3.  P.  seitulus  J.  &  G. 

For  the  synonymy  given,  substitute — 

(Prionotus  puncfatus  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  MuB.  1878,  373,  oot  of  C.  &  V.J 
Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mus.  1882,228.) 

Page  734.  After  Prionotus  scitulus  read : 
11^3  (h).  P.  punctata^  (Bloch)  C.  <&  Y. 

Olivaceous,  with  some  small  roundish  spots;  dorsal  with  a  dark 
blotch  between  fifth  and  sixth  spines ;  soft  dorsal  and  caudal  faintly 
barred ;  pectoral  with  two  large  blackish  spots  near  its  middle  above, 
besides  numerous  pale  bars  and  spots.  Body  not  very  slender;  pec- 
torals rather  short,  not  reaching  end  of  soft  dorsal,  slightly  less  than 
half  length  of  body ;  free  rays  of  pectoral  slender ;  band  of  palatine 
teeth  short,  rather  broad;  maxillary  2J  in  head,  not  reaching  eye; 
preorbital  feebly  serrated,  its  edge  armed  with  two  rather  strong 
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spinoas  teeth,  booked  backwards.  Snoot  wide,  tbe  distance  between 
angles  of  mouth  scarcely  less  than  half  head ;  grooves  between  orbits 
behind  not  deep.  Head  3j  depth  4.  D.  X-12;  A.  11  j  Lat,  1.  57. 
West  Indies,  said  to  range  northward  to  our  coasts,  but  perhaps  con- 
founded with  palmipes  and  scitult^;  the  specimens  here  described  from 
Havana. 
(Trigla punctata  Bloch,  Auel.  Fieche,  taf.  352;  C.  <fe  V.  Iv,  93;  Gttnther  ii,  193.) 

Page  738.  Instead  of  Cephalacanihus  spinarella  read : 
1 1 99.  €•  TOlitans  (L.)  J.  &  G. 

The  specimen  to  which  Linnsus  gave  the  name  of  "  Oasterosteun 
sfpinareUa^  was  said  to  have  come  from  India.  It  is  therefore  more 
likely  to  have  been  a  young  specimen  of  the  one  of  the  East  Indian 
species  (perhaps  0.  orientalis  0.  &  V.)  than  of  the  Atlantic  species 
isoUtans. 

Page  740.  After  Careproctus  gelatinosus  add : 
1 1 30  (h).  C.  reintaardi  Kroyer. 

-  ^  Eeddish  gray.  Body  semitransparent,  covered  with  viscid  skin. 
Head  short  and  globular.  Eye  5  to  6  in  head.  Caudal  fin  very  slen- 
der, joined  to  the  dorsal  and  anal  j  month  nearly  horizontal ;  lower  jaw 
scarcely  projecting.  Ventral  disk  little  larger  than  eye.  Pectorals 
deeply  emarginate,  nearly  as  long  as  head,  reaching  anal ;  the  lower 
rays  exserted,  appearing  as  a  series  of  short  twisted  filaments.  Dis- 
tance from  ventral  disk  to  vent  not  more  than  diameter  of  eye ;  head 
with  conspicuous  mucous  pores.  Head  4J;  depth  5J.  D.  54;  A.  45; 
C.  12 ;  P.  32.    Greenland  to  Jan  Mayen.    {ColleU.) 

{Liparls  gelatinosvs  Reinh.  Oversigt,  &c.  1B44,  77,  not  of  PaUas:  lAparis  {Care- 
proctus) reinhardi  Kroyer,  Naturh.  Tidskr.  i,  252,  1862;  Collett,  Norske  Nord-Uavs 
Exped.  18b0,  57.) 

Page  7i2.  According  to  Professor  Collett,  Idparis  arcHoa  Gill  is  a 
variety  of  Liparis  lineatay  distinguished  from  the  latter  by  its  uniform 
coloration  only.  Other  varieties  of  this  species  are  characterized  by 
Collett  (Forh.  Vid.  Selsk.  i,  44, 1879). 

Page  746.  The  genus 

895  (&).~i:U.^I€ROTB£i^U9  GUI. 

is  probably  worthy  of  adoption.    Its  single  species  may  stand 
1144.  IE.  splBOSiis  (Mttller)  OOL 
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Page  749.  After  Oobiesox  strwrnotus  add: 
1147  (b),  O.  virffatuliis  J.  &  G. 

Olivaceoas,  with  paler  spots  aad  fine  black  dots;  the  whole  body  cov- 
ered with  wavy,  loDgitudinal  lines  of  a  light  orp^nge  color  (fading  in 
spirits);  vertical  fins  dasky,  somewhat  barred;  caudal  tipped  with 
yellowish.  Body  rather  slender;  cheeks  prominent;  month  reaching 
front  of  orbit;  lower  jaw  somewhat  included;  teeth  above  in  a  narrow 
band;  four  of  the  outer  somewhat  enlarged;  incisors  of  lower  jaw 
entire;  ventral  disk  a  little  shorter  than  head.  Eyes  small,  4  in  head, 
less  than  half  the  broad  interorbital  space.  Head  3;  its  width  3^; 
depth' 6.    D.  10;  A.  8.    L.  IJ  inches.    Pensacola,  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1882, 293.) 

Page  751.  No.  1149  (6),  Batrachus  pardus  Goode  &  Bean,  should 
probably  be  considered  a  distinct  species.  It  is  a  deep-water  form,  with 
flabby  skin. 

Page  761.  Instead  of  Porichthys porosUsimtca  read: 
1 150.  p.  mar^arltatas  (Rich.)  J.  &  G. 

Omit  from  the  synonymy  Batrachus  porosissimus  C.  &  V.  (a  species 
from  Surinam,  the  identity  of  which  with  our  species  is  not  proven) 
and  insert  {Batrachus  margaritatus  Eichardson,yoy  age  Sulphur.  Fishes, 
67).  P.  margaritatus  appears  to  ninge  from  Lower  California  to  Van- 
couvei'^s  Island. 

Page  752.  After  P.  margaritatus  add: 
1150  (h),  P.  plectrodon  J.  &.  G. 

Coloration  essentially  as  in  P.  margaritatus^  but  rather  paler  and 
more  golden;  the  lines  of  pores  and  shining  spots  very  similar.  Pala- 
tines each  with  few  teeth  (4  or  5) ;  1  to  3  of  these  developed  as  very 
strong  canines  (usually  much  larger  than  the  canines  on  vomer),  which 
are  strongly  curved  forwards  and  inwards  (in  P.  margaritntus  the  pala^ 
tine  teeth  are  more  numerous,  subequal,  small,  much  smaller  than  ca- 
nines on  vomer).  Head  31;  depth  5|.  D.  II--37;  A.  34;  V.  I,  2.  L.  8 
inches.    South  Carolina  to  Texas. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1882,  291.) 

Page  757.  After  Chasmodes  quadrifasciatus  add: 
1 154  (&).  €•  sabume  J.  &.  G. 

Male  deep  olive,  with  dark  cross-shades;  numerous  pale  spots  on  the 
sides  which  form  undulating  lines  converging  backwards;  dark  stripes 
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downward  and  forward  from  eye;  top  of  head  and  upper  part  of  dorsal 
fin  usually  with  fine  black  spots;  spinous  dorsal  with  a  median  orange 
longitudinal-  band;  other  fins  mostly  dusky  olive.  Female  with  about  8 
l)lackish  cross-bands  extending  on  the  dorsal  fin ;  the  body  everywhere 
with  pale  spots;  tins  all  sharply  barred  with  blackish  and  olive.  Body 
deeper  than  in  0.  bosquianm;  the  head  shorter,  blunter,  and  the  mouth 
notably  smaller;  maxillary  not  reaching  posterior  margin  of  eye,  its 
length  2 J  in  head;  teeth  occupying  about  half  of  lower  jaw;  height 
of  gill-slit  3|  in  head,  its  lower  edge  opposite  third  ray  of  pectoral.  A 
minute  cirrus,  shorter  than  pupil  above  each  eye  and  each  nostril. 
Dorsal  continuous,  with  slender  rays,  the  last  one  joined  to  the  caudal. 
First  two  rays  of  anal  short,  thick  and  fleshy  in  the  males.  Head  3f ; 
depth  3.  D.  XII,  17 ;  A.  II,  18.  L.  4  inches.  Pensacola  Bay,  Florida. 
(Jordan  &  Gilbert,  Proo.  U.  8.  Nat.  Moa.  1882,  298.) 

Page  757.  Instead  of  1155,  Isesthes  gentilis  read : 
1155.  I.  irilberti  Jordan. 

From  the  description  on  page  757,  erase  the  phrases  "  a  blue  spot  on 
the  dorsal  in  front;  males  with  golden  stripes  on  lower  parts  of  head," 
and  insert  ^^  no  sharp  markings  in  either  sex.''  This  species  is  known 
from  Santa  Barbara  and  San  Diego.  It  may  be  readily  distinguished 
from  J.  gentilis  by  its  stiff  spines  and  multifid  orbital  tentacles,  as  well 
as  by  the  color. 

Instead  of  the  synonomy,  on  page  758,  substitute : 

(Jordan,  Proc.  U.  S.  Nat.  Mus.  1882,  349.) 

Page  758.  After  Isesthes  gifberti  add : 
1155  (&).  I.  irentllis  (Grd.)  J.  <&  G. 

Brown;  males  with  the  whole  body  closely  mottled  and  blotched 
with  darker  brown,  the  light  ground  color  forming  reticulations  around 
darker  spots;  dark  spots  close-set  on  head;  lower  part  of  side  of 
head  behind  mouth  with  two  sharply  defined  parallel  vertical  pale  bars 
(said  to  be  yellow  in  life);  back  with  about  6  dusky  cross-shades;  a 
bluish  spot  on  spinous  dorsal  in  front.  Female  with  the  spots  on  body 
duller,  the  bands  on  head  obsolete,  and  the  spot  on  front  of  spinous 
dorsal  jet  black  and  conspicuous;  fins  all  mottled.  Body  rather  ro- 
bust, the  head  very  bluntly  rounded  in  profile.  Orbital  tentacle  «i77i|>/€, 
in  the  male  one-third  length  of  head,  in  the  female  much  smaller;  gill- 
opening  not  extending  downward  to  lower  edge  of  pectorals.  Dorsal 
flu  continuous,  its  spines  low  and  flexible.    Caudal  free  from  dorsal  and 
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anal.    Head  3%}  depth  4.    D.  XIII,  17;  A,  19;  L.  4  inches.    Monterey 
to  Cape  San  Lucas. 

(Blenniua  gentilit  Girard,  Proc.  Acad.  Nat.  8ci.  Phila.  1854,  149:  Blemnius  gentiliB 
GUnther,  Ui,  217:  Biennis  gentilia  Steind.  Ichth.  Beitr.  v,  150,  1876;  Jordan,  Proc 
U.  S.  Nat.  Mus.  1882,  350;  not  laeaihea  gentilia  of  the  present  work,  page  757,  which  ia 
Isesthea  gilberti,) 

Page  758.  After  Isesthes  punctatus  add : 
1156  (&).  I.  taentzi  (Le  S.)  J.  &  G. 

Light  bluish-ash,  mixed  with  rufous,  with  numerous  irregular  black 
and  rufous  spots ;  dorsal  black,  with  whitish  spots ;  soft  dorsal  with  5 
dark  bands ;  ventrals  blackish,  with  pale  bands ;  caudal  with  3  or  4 
dark  bands.  Body  little  elongate ;  snout  very  short,  but  not  vertically 
truncate ;  eyes  above  angle  of  mouth,  placed  high ;  gill-slit  extending 
from  level  of  base  of  pectoral  fins  to  height  of  eye ;  teeth  equal ;  dorsal 
slightly  depressed  in  the  middle ;  pectorals  large ;  a  short  cirrus  above 
each  eye  and  a  smaller  one  over  each  nostril  Depth  3J  (in  total).  D. 
XI,  14 ;  A.  16.    Charleston  Harbor,  South  Carolina.    (Le  Sueur,) 

(Blenniua  hentz  Le  Snenr,  Joum.  Acad.  Nat.  Sci.  Phila.  iv,  363,  1825.) 

1 1 56  (c).  I.  ionthas  J.  &.  G. 

Clear  olive-green  with  traces  of  darker  bars,  everywhere  densely 
freckled  with  small  round  blackish  spots,  smaller  than  the  pupil,  these 
very  small  on  sides  of  head ;  a  golden  area  behind  eye,  followed  by  a 
blackish  crescent ;  two  dark  bars  separated  by  a  yellowish  area  below 
eye ;  fins  all  olive-green.  Body  rather  deep.  Head  short,  but  less  blunt 
than  in  I.  punctatus.  Mouth  small,  the  maxillary  scarcely  reaching 
eye;  teeth  subequal;  orbital  cirrus  low,  scarcely  longer  than  nasal 
ciiTus,  which  is  about  as  long  as  pupil.  Gill  slit  half  head,  its  lower 
edge  just  below  middle  of  pectoral.  Dorsal  continuous,  its  spines  low 
and  not  very  stiff;  its  soft  rays  free  from  caudal.  Head  4;  depth 
3J.    D.  XII,  14;  A.  16.    Pensacola  Bay. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1882,  299.) 

1156  id),  I.  scrntator  J.  &  G. 

Deep  olive- green,  nearly  uniform ;  a  golden  blotch  behind  eye,  fol- 
loweil  by  a  dark  crescent ;  two  dark  bars  separated  by  a  yellowish  area 
below  eye;  fins  plain  dusky  greenish.  Body  rather  deep,  compressed; 
head  short,  very  blunt;  mouth  very  small;  teeth  subequal;  orbital 
cirri  very  long,  reaching  front  of  dorsal,  about  half  length  of  head ; 
gill -slit  2  J  in  head,  its  lower  edge  just  below  middle  of  pectoral. 
Dorsal  scarcely  emarginate,  its  spines  stiff;  the  soft  rays  slightly  joined 
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to  caudal;  pectoral  as  long  as  head.     Head  3^;  depth  3|.    D.  XII, 
14 ;  A.  18.    ISouth  Carolina  to  Texas. 
(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1882,  3C0.) 

Page  759.  After  Blennius  fucowim  add: 
I150  (&).  B.  stearnsi  J.  &  6. 

Light  greenish  olive,  with  irregular  dark  bars  extending  on  the  fins; 
skin  finely  punctate;  spinous  dorsal  and  anal  dusky.  Body  compara- 
tively elongate,  compressed;  snout  short  and  blunt;  the  profile  mod- 
erately decurved  ;  mouth  large,  oblique,  the  jaws  equal,  the  maxillary 
reaching  slightly  beyond  middle  of  orbit,  2J  in  head;  teeth  f|;  both 
jaws  with  strong  curved  canines  posteriorly ;  eye  moderate,  equal  to 
snout,  4^  in  head ;  supraorbital  tentacle  forked  near  the  base,  as  long  as 
snout  and  orbit;  no  nuchal  filament;  gill-membranes  nearly  free  from 
isthmus,  forming  a  broad  fold  across  it.  Dorsal  high,  continuous,  its 
spines  subequal,  very  slender,  the  highest  half  head;  caudal  distinct,  1^ 
in  head;  ventrals  not  quite  reaching  vent.  Head3|;  depth  dg.  D.XI, 
18 ;  A.  II,  21.    Pensacola,  Florida. 

(Jonlan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  300.) 

1150  (c).  B.  favosos  Goode  &,  Bean. 

Brownish,  finely  reticulated ;  a  series  of  bluish  blotches  on  sides ; 
front  and  sides  of  head  and  base  of  pectoral  with  a  very  distinct  honey- 
comb-like net- work  of  blue  lines  around  hexagonal  interspaces ;  top  of 
head  with  small  oblong  blue  spots ;  a  black  ocellated  spot  between 
first  and  second  spines  of  dorsal;  anal  with  oblique  blue  streaks.  Body 
elongate,  compressed;  anterior  profile  moderately  decurved.  Mouth 
large,  the  maxillary  reaching  posterior  border  of  orbit;  each  jaw  with 
curved  posterior  canines.  Supraocular  cirrus  very  long  and  slender, 
trifid  to  the  base,  the  main  branch  nearly  as  long  as  head ;  no  nucbal 
cirrus.  Gill-membranes  forming  a  rather  narrow  fold  across  isthmus. 
Dorsal  low,  continuous,  the  spines  very  slender  and  flexible;  the  last 
soft  ray  slightly  joined  to  caudal.  Head  3§;  depth  4f.  D.  XII,  18;  A. 
II,  20.    Garden  Key,  Florida. 

(Goodo  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1882,  416.) 

1150  (d).  B.  asterias  Goode  &  Bean. 

01iva<;eous,  with  about  6  dark  cross-bars,  which  extend  on  the  dorsal 

fin;  anal  and  posterior  half  of  body  with  numerous  round,  whitish, 

stellate  spots,  probably  blue  in  life ;  bluish  streaks  from  eye  across  the 

cheeks ;  fins  vaguely  marked.    Body  moderately  elongate,  compressed, 

Bull.  Nat.  Mus.  No.  16 61 
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the  head  very  blunt  and  deep,  almost  as  deep  as  long;  its  anterior  pro- 
file straight  and  nearly  vertical.  Mouth  moderate,  the  maxillary  reach- 
ing past  front  of  eye,  3  in  head ;  lower  jaw  with  2  short,  stoutish,  poste- 
rior canines;  upper  jaw  without  canines.  Supraocular  cirri  small, 
fringed,  about  as  long  as  pupil.  Nape  with  a  longitudinal  dermal  crest 
reaching  to  front  of  dorsal,  provided  with  a  series  of  about  20  filaments, 
the  longest  about  as  long  as  the  eye.  Gill-membranes  forming  a  broad 
fold  across  the  isthmus.  Dorsal  rather  low,  nearly  continuous,  begin- 
ning on  the  nape  in  front  of  the  preopercle;  spines  all  slender  and 
flexible,  the  longest  f  length  of  head.  Caudal  free  from  dorsal  and 
anal.  Head  4 ;  depth  4.  D.  XI,  16 ;  A.  19.  Garden  Key,  Florida. 
(Goode  &  Bean,  Proc.  U.  8.  Nat.  Mus.  1882,  416.) 

Page  763.  In  Clinus  evides^  as  in  Heterostichus  rostratuSj  the  inner 
edge  of  the  shoulder-girdle  is  armed  with  an  upturned,  spine-like  hook, 
not  found  in  any  other  of  our  species.  This  character  seems  to  exist 
in  typical  species  of  Clinus^  and  in  Cristiceps,  but  not  in  Ldbroaomus  or 
Crefnnobates. 

Page  764.  After  Gremnohaies  integripinnis  add : 
aa.  Dorsal  fins  separate,  the  anterior  highest. 
1166  (&).  €.  marmoratas  Steindachner. 

Golden  brown,  marbled  with  grayish  brown;  two  faint  brown  cross- 
bands  on  head;  six  on  body,  the  latter  extending  on  dorsal  and  anal; 
lower  side  of  head,  pectorals,  ventrals,  and  caudal  with  numerous  narrow 
dark  cross-bands;  dorsal  with  two  small  sky-blue  ocellated  spots,  sur- 
rounded by  black  in  the  two  posterior  dark  cross-bands.  Bc)dy  com- 
paratively deep,  compressed,  the  back  somewhat  arched;  head  pointed; 
month  large,  the  maxillary  extending  to  behind  the  eye,  more  than 
half  length  of  head;  opercle  with  a  sharp  spine;  jaws  equal;  teeth 
pointed,  iu  narrow  bands,  the  outer  larger;  vomerine  teeth  in  one  row; 
supraocular  tentacle  small,  about  as  large  as  nuchal  tentacle;  no  nasal 
tentacle.  Pectoral  a  little  shorter  than  head.  Dorsals  separate,  the 
second  spine  of  first  dorsal  f  length  of  head,  higher  than  second  dorsal, 
the  spines  of  which  are  about  half  head.  Head  4|;  depth  4f.  D. 
III-XXVI,  1;  A.  II,  20;  Lat.  1.  38.  L.  2|  inches.  {Steindachner.) 
Florida  Keys  (Bean)  to  Cuba. 

(Steindachner,  Ichth.  Beitr.  v,  174,  pi.  xii,  f.  6,  1876.) 

Page  774.  No.  1181  should  stand  as 
1 1 81.  C.  violaceos  Grd.,  instead  of  "  (Ayres)  Grd.** 
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Page  793.  Alter  Ophidium  holhrooM  (which  wUl  probably  bo  found  to 
be  identical  with  O.josepbi)  add: 
1331  (&).  O.  irra^llsi  Poey. 

Pale  olive  (fins  without  dark  edging?).  Head  small,  not  very  blunt; 
snout  4§  in  head ;  eye  3^ ;  mouth  oblique,  the  maxillary  2  in  head,  reach- 
ing to  posterior  border  of  pupil;  teeth  small,  in  narrow  bands,  few  on 
vomer  and  palatines;  head  naked;  snout  without  spine;  gill-rakers 
rather  long  and  strong,  4  below  angle  of  arch ;  opercle  without  spine ; 
occiput  nearly  midway  between  origin  of  dorsal  and  front  of  eye.  Air- 
bladder  long  and  slender,  tapering  backwards.  Head  4|;  depth  7. 
Cuba  to  West  Florida. 

(TPoey,  Memorias  Cuba,  ii,  455,  1860;  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1882,  301.) 

Page  794.  After  Ophidium  profundorum  add : 

433  (6).— GENYPTEBrS  PhilippL 

(Philippi,  Wiegxnann's  Archiv.  1857,  268:  type  Genypterua  nigricans  PhUippi  =  Coniyer 
chilensut  Guicbcnot.) 

As  here  understood,  this  genus  differs  from  Ophidium  chiefly  in  the 

presence  of  a  sharp  spine  on  the  opeicle;  most  of  the  species  have  some 

of  the  palatine  teeth  enlarged,    (^evw^,  chin ;  nrepovy  fin.) 

a.  Palatine  teeth  smaU. 

1333  (&).  G.  omostiffma  J.  &  G. 

Light  olive,  mottled 'with  darker;  fins  with  broad  black  edging;  a 
large  round,  intensely  black  spot  at  the  shoulder,  rather  larger  than 
pupil ;  upper  half  of  eye  black.  Body  rather  short,  tapering  rapidly 
backward  from  the  occiput;  snout  blunt;  mouth  horizontal ;  lower  jaw 
included;  maxillary  not  quite  reaching  posterior  border  of  orbit,  IJ  in 
head;  teeth  in  jaws  in  broad  bands;  teeth  on  vomer  and  palatines  quite 
small;  eye  much  longer  than  snout,  3  in  head;  opercle  ending  in  a 
strong  spine ;  gillrakers  very  small,  4  below  angle  of  arch.  Ventrals 
half  length  of  head ;  scales  minute,  imbedded,  irregularly  arranged ;  no 
evident  pseudobranchiaB.  Air-bladder  short,  thick,  with  a  large  pos- 
terior foramen.  Head  4J;  depth  6.  L.  3 J  inches.  Deep  water  off  Pen- 
sacola,  Florida. 
(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  301.) 

Page  796.  For  Halias  Ayres  read  Brosmophycis  Gill.    The  former 
name  is  said  to  be  preoccupied. 
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Page  810: 

Family  120  (6).— CHIASMODONTID^. 

We  are  indebted  to  Professor  Gill  for  the  following  note  on  the  re- 
lationships of  Cliiamnodon: 

''  The  genus  Chiasmodon  has  no  affinity  with  the  Oadidce^  but  is  nearly 
related  to  some  forms  included  by  Dr.  OUnther  in  the  heterogeneous 
group  designated  as  the  family  Trachinidce.  It  should  apparently  be 
isolated  as  the  type  of  a  peculiar  family,  which  may  be  provisionally 
defined  as  follows : 

^^Acanthopterygians  with  a  short  first  dorsal  of  slender  spines;  a 
long  second  dorsal  and  anal;  ventrals  normal  (1, 5)  and  thoracic;  mouth 
very  deeply  cleft ;  upper  jaw  not  protractile,  covered  by  an  integument 
in  common  with  the  snout  anteriorly;  the  oi)ercular  apparatus  very  ob- 
lique and  reduced. 

''  This  family  is  perhaps  as  nearly  allied  to  the  Chcenichthyidce  as  to 
anyother.^    (G««  MSS.) 

Page  816.  Instead  of  Citharichthys  aramaca  read : 
ldft6.  €•  paetolos  (Goode  <&  Beau)  J.  &  G. 
Instead  of  the  synonymy  in  the  text  read: 

{flemirhomhua  pwtulua  Goode  &  Bean,  Proc.  U.  8.  Nat.  Mue.  Phila.  1882,414.) 

The  known  specimens  are  from  Pensacola,  Florida. 

After  Citharichthys pcctulm  add: 
ltS56  (&).  €•  ocellatos  (Poey)  J.  &  G. 

Light  brownish ;  head,  body,  and  fins  everywhere  finely  mottled  and 

blotched  with  whitish  and  dusky.    Body  moderately  elongate.    Mouth 

small,  very  oblique,  the  maxillary  extending  to  opposite  middle  of  eye, 

its  length  2^  in  head.    Teeth  rather  small,  unequal,  some  of  the  upper 

almost  canine  like,  in  two  rows  above  and  one  below;  eye  4  in  head; 

iuterorbital  area  rather  broad,  concave,  its  width  %  length  of  eye.  Dorsal 

rather  low,  its  anterior  rays  beginning  on  right  (blind)  side.'   Caudal 

rounded,  its  length  f  head;  left  pectoral  filamentous,  nearly  as  long  as 

head.    Yentrals  short,  the  left  ventral  on  abdominal  ridge.    Lateral 

line  without  curve.    Accessory  pcales  greatly  developed  (as  in  the 

genus  Platophrysj  which  this  species  much  resembles).    Head  3| ;  depth 

2|.    D.  88;  A.  70;  Lat.  1.  about  60  (pores  of  blind  side). 

{HippoglosmM  ocellatna  Poey,  Mem.  Cuba,  ii,  314, 1860:  Heniirhomhus  ocellatus  Poey, 
Syn.  Pise.  Cub.  407 :T  Hemirhombua  aramaoa  Giluther,  iv,422.)  • 
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Paj^e  817.  After  Citharichthyit  sordidus  add: 
1257  (&).  €•  stiffmaeus  J.  <&  G. 

Olivaceous,  the  scales  darker  edged;  fins  dusky;  all  the  vertical  fins 
with  a  small  round  inky  spot  near  the  middle  of  each  seventh  to  tenth 
ray.  Body  rather  deep,  strongly  compressed;  caudal  peduncle  short 
and  deep ;  mouth  moderate,  the  maxillary  2|  in  head,  reaching  past 
front  of  pupil;  teeth  very  slender,  rather  long,  unisonal,  about  ^  on 
each  side.  Eyes  large,  separated  by  a  sharp,  scaleless  ridge ;  gill-rakers 
moderate.  Fins  moderate ;  caudal  about  as  long  as  head ;  pectoral  1  f  iu 
head.  Head  3f ;  depth  2\.  D.  87;  A.  68;  Lat.  1.  54  (pore«).  Santa 
Barbara,  California. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882.) 

Page  841.  After  Monolene  sessilicauda  add : 

468  (&).— BJBOSTOMA  Bean. 
(Bean,  Proc.  U.  S.  Nat.  Mns.  1882,413:  type  Baiostoma  hrachialis  Bean.) 

This  genus  is  distinguished  from  Achirus  by  the  presence  of  a  pecto- 
ral fin  on  the  eyed  side.  From  the  European  genus  Monochir  it  differs 
in  huviug  the  right  ventral  connate  with  the  anal.  (/5afw<?,  small;  <xr<i/i«, 
mouth.) 

I29§  (6).  B.  brachiale  Bean. 

Grayish,  with  5  or  6  faint  dark  vertical  lines,  and  with  a  few  scattered 
white  spot«,  the  largest  nearly  as  large  as  eye;  blind  side  whitish. 
Pectoral  of  right  side  present,  of  several  rays,  f  length  of  head;  right 
ventral  of  5  rays,  continuous  with  anal.  Scales  of  nape,  chin,  and  breast, 
much  enlarged  and  spinulose.  Interorbital  width  half  eye.  Caudal  as 
long  as  head.  Head  more  than  3 ;  depth  nearly  half  of  total  length. 
D.  47 ;  A.  35.    South  Florida.     (Bean.) 

(Baan,Proc.  U.  S.  Nat.  Mas.  1H82,  413.) 

Page  845.  The  type  of  Pterophrynaides  is  Lophitis  histrio  Linn.,  not 
Chironectes  bougainvillii  as  stated  in  the  text. 

Page  853.  After  Ostracium  trigontim  add: 
1316  (&).  O.  triQaetram  L. 

Dusky,  closely  covered  with  round  dark  spots.  Body  three-angled, 
the  angles  rather  sharp.  No  spines  anywhere.  Carapace  closed  be- 
hind dorsal.  Snout  somewhat  concave  in  profile.  Supraocular  ridges 
prominent,  the  space  between  them  concave.  Head  4;  depth  2j^.  J), 
10;  A.  10;  Lat.  1.  9.    West  Indies,  north  to  Pensacola. 

{Oslraolon  tnqueier  L.  Syst.  Nat.;  GUnther,  viii,  256.) 
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Page  856.  Instead  of  Monacanthus  broccm  read: 
13dd.  m.  hispidns  (Linn.)  J.  <&  O. 
( Batistes hispidua  Linn.  Syst.  Nat.) 

Page  861.  After  Tetrodon  turgidus  add: 
13d9  (&).  T.  neplielas  Goode  &  Bean. 

Very  close  to  T.  turgidua^  of  which  it  is  the  southern  representative. 
Back  and  sides  with  pale  spots,  which  are  often  surrounded  by  dark 
reticulations  5  dark  bars  on  sides  fainter  than  in  T.  turgidus,  the  axillary 
bar  scarcely  darker  than  the  others.  Spines  of  upper  parts  much  larger, 
farther  apart,  and  more  distinctly  stellate,  than  in  T.  turgidus^  ceasing 
opposite  front  of  dorsal  and  vent;  less  than  40  in  a  series  from  eye  to 
dorsal.  Dorsal  rather  larger  than  in  T.  turgidus.  D.  8;  A.  6.  Georgia 
to  Texas ;  very  abundant.  Perhaps  a  variety  of  T.  turgidus^  but  thus 
far  readily  distinguishable. 

(Goode  &  Bean,  Proc.  U.  8.  Nat  Mas.  1882,412.) 

Page  863.  Instead  of  Diodon  novemmaculatus  read : 
18.I6.  D.  liturosns  Shaw. 
(Shaw,  General  Zoology,  v,  pt.  2,  436,  1804;  after  Lac^p^e.) 

Page  864.  After  Chilomycterus  geometrictts  add : 
1337  (o).  €.  reticalatus.(L.)  Gthr. 

Body  and  fins  mostly  covered  with  small  round  black  spots;  a  large 
black  blotch  before  and  around  dorsal ;  another  on  each  side  above  gill- 
opening  and  pectoral.  Spines  short,  compressed,  the  anterior  root  flat, 
much  longer  than  the  other  roots  except  anteriorly;  supraocular  cirrus 
well  developed.  Head  2f ;  depth  2f.  D.  12;  A.  12.  West  Indies, 
north  to  Florida  Reefs. 

(Diodon  reticulatus  L.  Syst.  Nat. ;  Gilnther,  viii,313.) 

Page  865.  After  Mola  rotunda  add : 

487.— BANZANIA  Nardo. 

(Nardo,  Ann.  Sci.  Regn.  Lombard.  Venet.  105,  x,  1840:  type  Teirodon  trunoaius  Retz.) 

Body  oblong,  the  depth  about  half  the  height;  skin  smooth,  tes- 
sellated, divided  into  small  hexagonal  scutella;  otherwise  essentially 
as  in  Mola.    (Dedicated  to  A.  Gamillo  Eanzaui.) 

1840.  R*  tmncata  (Retzins)  Nardo. 
Snout  straight,  the  mouth  being  on  the  level  of  the  eye;  caudal 
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very  short,  its  base  straight,  slightly  oblique.    Size  much  less  than 

that  of  Mola  rotunda.    Pelagic;  occasional  off  our  Atlantic  coast. 

(Tetrodon  iruncaius  Retz.  Vet.  Ak.  Nya  Handl.  vi,  2,  116:  Orthagoriscus  obUyngua 
Bloch  <&  Schn.  1801,  511:  OHhagatnacua  truncaiua  Gil  other,  Yiii,  319.) 

Page  6: 

Family  BDELLOSTOMATID^. 

The  genera  Heptatrema  and  Polistotrema  may  be  recognized  as  con- 
stituting a  family  {BdelloatomidcB  Gill)  distinct  from  Myxinidce. 

Page  12.  We  are  indebted  to  Professor  Gill  for  the  following  outline 
of  a  proposed  subdivision  of  the  SqualL 

The  existing  Squall  appear  to  be  naturally  divisible  into  four  subor- 
ders, which  differ,  so  far  at  least  as  the  first  three  are  concerned,  in 
many  important  respects.    They  may  be  briefly  diagnosed  as  follows: 

I.  OPISTHARTHRI  OR  CYCLOSPONDYLI. 

Squall  witli  the  palato-quadrate  apparatus  articulated  or  connected  with  the  post- 
orbital  pi-ocesses  of  the  skull;  the  mouth  inferior;  branchial  apertures  in  increased 
number  (6  or  7) ;  ouly  one  dorsal  fin.  The  Noiidanidw  alone  exhibit  these  peculiarities 
iu  the  existing  fauna. 

II.  PROARTHRI  OR  ACRODONTA. 

Squall  with  the  palato-quadrato  apparatus  articulated  by  an  extensive  surface  with 
the  preorbital  region  of  the  skull ;  the  mouth  subterminal  and  the  forehead  declivous. 
The  Heierodoniidce  are  the  only  living  representatives. 

III.  ANARTHRI  OR  GALEI. 

Squall  with  the  palato-quadrat«  apparatus  not  articulated  with  the  skull;  the  den- 
tiserous  portions  moderately  developed ;  the  mouth  inferior.  All  the  living  sharks 
except  the  SquatinidoB^  HeterodontidcBf  and  Xotidanidce  belong  to  this  suborder. 

IV.  RHIN^. 

Squall  with  the  palato-quadrate  apparatiis  not  articulated  with  the  skull;  the  den- 
ti^erous  portion  advanced  forwards;  the  mouth  tei-minal;  and  the  pectorals  with  en- 
larged anterior  basal  lobes  which  are  separated  by  notch-like  spaces  from  the  branchial 
region.    The  family  of  Squatinldw  is  the  only  existing  family  of  this  suborder. 

Page  22,  etc.  The  following  brief  "key^  will  perhaps  facilitate  the 
identification  of  the  species  of  CarcJiaria^y  which  are  at  present  known 
from  our  Atlantic  coast: 

a.  First  dorsal  far  behind  pectoral.    ( Carcharias) Glaucus 

aa.  First  dorsal  close  behind  pectoral. 
b.  Upper  teeth  oblique,  deeply  notched  on  outer  margin.    (Platypodon  Gill.) 

Obscurus.. 
hh.  Upper  teeth  triangular,  suberect,  scarcely  notched  on  outer  margin.    {Eulamia 
Gill.) 
0.  Snout  moderate,  its  length,  from  mouth,  about  equal  to  breadth  of  mouth. 

CCERULEUS. 

00,  Snout  very  short,  its  length  much  less  than  breadth  of  month.... Platyodon. 

u,yH..uoy  Google 
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Page  166.  Professor  Hay  (Proc.  U.  S.  Nat.  Mus.  1882)  distinguishes 
Hyhognathus  argyritis  from  the  less  eommou  H.  nucJialis  by  the  follow- 
ing characters: 

a.  Eye  small,  shorter  than  snoat;  month  small,  horizontal,  the  lower  jaw  short  and 
inclnded;  suborbitals  broad,  the  anterior  suborbital  twice  as  long  as  wide;  intes- 
tinal canal?  to  10  times  length  of  body Nuchaus. 

aa.  Eye  large,  longer  than  snout;  month  small,  oblique,  the  jaws  equal;  suborbitals 
very  narrow,  the  anterior  thrice  as  long  as  broad;  intestinal  canal  4^  to  7|  tini«'tt 
length  of  body Aroybitjs. 

Page  160.  After  Myhorhynchns  auperciliosus  add : 
80  (&).-TIR0D09r  Hay. 

(Hay,  Proc.  U.  8.  Nat.  Mus.  1882:  tyi>e  Tirodon  ammgentu  Hay.) 

Pharyngeal  teeth  2,  4-4,  2,  compressed,  not  hooked,  and  with  a  broad 
grinding  surface;  lower  pharnygeal  bones  broad,  sharply  curved. 
Otherwise  as  in  Hyhognathus.    {rsipw^  to  wear  away;  6dou<;y  tooth.) 

104  (&).  T.  amniirenas  Hay. 

Yellowish  green,  silvery  below;  upper  parts  dotted  with  black;  these 
dots  forming  posteriorly  a  dark  streak  along  lateral  line,  and  one  along 
each  side  of  anal ;  tins  pale.  Form  and  appearance  of  Hyhognathus 
argyritis.  Jaws  thin,  the  lower  slightly  included;  month  small,  ratiier 
oblique,  the  maxillary  not  reaching  front  of  eye;  eye  3  in  head,  equal  to 
snout.  Lateral  line  decurved,  complete.  Dorsal  inserted  slightly  before 
ventrals,  a  little  nearer  base  of  caudal  than  snout;  anal  small.  Head  3^; 
D.  8;  A.  7;  scales  5-38-3.  Teeth  2,  4-4,  2,  formed  as  in  Hyhognathus. 
Intestinal  canal  3 J  times  length  of  body.  L.  1 J  inches.  Pe^rl  River, 
Mississippi.     {Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  261.  Under  Ehyps  saurus  the  gular  plate  is  about  3  times  as 
long  as  hroad. 

Page  296.  In  Hyphalonedrtts  chalyheitis  the  interorbital  width  is  one- 
fourth  the  eye,  not  "4  times." 

Page  297.  Goregonus  couesi  is  identical  with  Coregonus  williamsoniy 
and  may  be  suppressed. 

Pago  318.  Salvelintts  naresi  seems  to  be  indistinguishable  from  SoZre- 
lim4S  oquassa.    It  may  therefore  be  erased. 
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Page  356.  Oymnothorax  Bloch  &  Schneider,  is  properly  a  synonym  of 
Murcena.  The  oldest  tenable  name  for  the  subgenus,  called  in  the  text 
"  Oymnothorax,^  seems  to  be  Sidera*  Kaup. 

Page  358  (899).  The  type  of  the  genus  Ophichthys  Ahl  is,  according 
to  Poey,  Murcena  annulata  Ahl,  which  is  a  species  of  PisodontopJm. 
Genus  170  must  therefore  stand  as  Murcmopsis  Le  Sueur,  and  170  {b)  as 
OpMchthys  Ahl. 

Page  362.  Instead  of  Conger  read : 

174.— IiEPTO€EPHAI.rS  Gmelin. 

The  two  species  may  stand  as  588,  L.  conger  (L.)  J.  &  G.  and  588  (fc), 
L.  cdudicula  (Beau)  J.  &  G. 

Page  406.  We  are  indebted  to  Mr.  Joseph  Swain  for  the  following 
key  to  the  species  of  Menidia : 

a.  Scales  more  or  less  laoiniate;  soft  dorsal  and  anal  scaly. 
6.  Anal  rays  I,  14  to  I,  18;   D.  V-I,  7;  Lat.  1.  48;  dark  pointo  on  scales  of  back, 

forming  abont  5  distinct  streaks Vagrans. 

bh.  Anal  rays  I,  19  to  I,  21 ;  D.  IV-I,  7or8;  Lat.  1.  50 Laciniata. 

aa.  Scales  entire;  soft  dorsal  and  anal  naked. 

0.  Anal  fin  rather  short,  its  rays  I,  15  to  I,  18;  depth  about  5  in  length. 

d.  "Dorsal  rays  V-I,  11" Beryllina. 

dd.  Dorsal  rays  IV-I,  8  or  I,  9. 
e.  Scales  rather  small ;   Lat.  1.  47 ;  origin  of  spinous  dorsal  midway  between 

front  of  eye,  and  base  of  caudal  above Audens. 

ee.  Scales  large;  Lat.  1.  38;  origin  of  spinous  dorsal  midway  between  tip  of 

snout  and  upper  base  of  caudal PENiNSULiE 

00.  Anal  fin  rather  long,  its  rays  I,  22  to  I,  25. 

/.  Body  rather  deep,  compressed,  its  depth  5  in  length;   head  4f ;  teeth 

rather  strong Bosci. 

ff.  Body  elongate,  its  depth  6  in  length ;  head  5 Notata. 

Page  413.  The  species  of  Polynemus  have  three  anal  spines. 
Page  416.  After  Eclieneis  Tuiucrates  add: 

306  (&).— PHTHIRICHTHTS  Gill. 

(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  239:  type  Echeneis  lineata  Menzies.) 

Dorsal  laminsB  only  10;  palatines  with  sharp  teeth;  otherwise  as  in 
EchenMs  proper.    {<pOe\p,  a  louse;  ^x^ix;^  a  fish.) 

657  (&).  P.  lineatos  (Menzies)  GilL 

Disk  twice  as  long  as  broad,  its  length  4 J  in  body;  lower  jaw  very 
narrow,  much  projecting.    Head  5  in  length.    Body  blackish,  with  two 

*Kaup,  Apodes,  1856,  70:  type  Murcena  pfeifftri  BXeekeT^^Mcrcenapicta  Ahl.  (Latin 
BiduSf  a  star,  from  the  stellate  spots  in  the  typical  species.) 
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whitish  lateral  bands;  all  the  fins  white-margined.     D.  X-33;  A.  33. 
Tropical  seas^  north  to  South  Carolina. 

(Echeneia  lineata  Meozies,  Trans.  Linn.  Soo.  Lond.  i,  187,  1791:  Echene%$  tropica  En- 
phrasen,  Nya  Handl.  1791,  317;  Eeheneia  lineata  GUnther,  ii,  382:  EckeMia  apicalis  and 
sphprcenarum  Poey,  Mem.  Cuba,  ii,  254,  255.) 

Page  433.  The  identification  of  the  species  of  Caranx  may  be  facili- 
tated by  the  following  key,  which  may  be  substituted  for  the  analysis 
given  in  the  text: 

a,  Rays  of  soft  dorsal  I,  23  to  I,  27;  teeth  sabeqnal,  or  the  onter  a  little  enlarged. 
b.  Shoalder-girdle  below  with  a  fleshy  projection,  in  front  of  which  is  a  crose- 
fnrrow ;  body  elongate;  depth  3i  in  length.    (Trachnropa  Gill.) 

Crcmenophthalm  08. 
hh.  Shoalder-girdle  without  pecnliar  appendage. 
0.  Maxillary  broad ;  dorsal  and  anal  usually  more  or  le^  elevated  anteriorly,  or 
falcate ;  head  large,  more  than  i  length. 
d.  Scutes  40  to  50.    {Paratractus  Gill.) 

«.  Pectoral  little  longer  than  head ;  depth  3  in  length Chrysus.' 

ee.  Pectoral  considerably  longer  than  head;  depth  3i  in  length..  .Caballus. 
dd.  Scutes  (developed)  about  30.    (Carangaidea  Bleeker.) 

/.  Length  of  pectoral  equal  to  depth  of  body,  which  is  3  in  length CiBi. 

ff.  Length  of  pectoral  less  than  depth  of  body,  which  is  2^  in  length. 

(Young  of  cibit) Beani. 

00.  Maxillary  very  narrow ;  dorsal  and  anal  scarcely  elevated  in  front ;  head  email, 
not  one-fourth  length  of  body;  lateral  line  very  strongly  arched;  scutes 

about  50.    (  Carangops  Gill) Amblyrhynchus. 

aa.  Rays  of  soft  dorsal  I,  20  to  I,  22;  body  deep;  teeth  of  the  outer  row  enlarged, 
sometimes  forming  feeble  canines ;  scutes  30  to  35.    {Caranx.\) 

g.  Breast  entirely  scaly;  opercular  spot  very  small Fallax. 

gg.  Breast  naked,  except  a  small  median  area;  opercular  spot  large. 

Page  443.  No.  699  should  be— 

600.  T.  irlaucos  (Bloch)  C.  &  V. 

(CJuBtodoH  glaucus  Bloch,  Ichth.  vi,  76,  pi. 210.) 

Page  489.  After  Ammocrypta pellucida  add: 
Tea  (&)  A,  vivax  Hay. 

Pellucid;  sides  with  10  dusky  blotches,  most  distinct  posteriorly;  14 
similar  blotches  along  back;  top  of  head  speckled;  fins  with  a  few 
dots.  Form  of  A .  jpellucida.  Maxillaries  reaching  front  of  orbit ;  teeth 
rather  weak;  eye  3 J  in  head,  equal  to  snout;  cheeks  and  opercles  scaly. 
Body  covered  with  small,  strongly  ctenoid  scales,  except  the  regions 
immediately  before  and  behind  bases  of  paired  fins.    Spinous  and  soft 

*  Scomber  crysoa  MitchiU,  Trans.  Lit.  &  PhiL  Soc.  N.  Y.  I,  424,  1815=  Caranx  pU- 
quctvs  C.  &  V. 

t  =  Carangus  Girard.  The  proper  type  of  Cktranx  is  Sooniber  oarangua  Bloch =^Sbom- 
ber  hippoa  L.  The  -^ord  Caranx  (Carangue)  is  a  corruption  of  the  Portugnese  name 
Aoarauna,     , 
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dorsals  about  equal,  their  longest  rays  half  head,  about  equal  to  the  in- 
terspace between  them.  Anal  short  and  high,  half  higher  than  long, 
its  base  not  quite  half  head,  its  spine  weak;  pectorals  and  ventrals 
reaching  a  point  midway  between  base  of  pectorals  and  anal.  Head  4; 
depth  7.  D.  XI-10 ;  A.  1, 9 ;  scales  6-65-10.  L.  1|  inches.  Pearl  River, 
Mississippi.  {Hay.) 
(Hay,  Proo.  U.  8..  Nat.  Mus.  1832.) 

Page  490.  After  loa  vitrea  add: 
T64  (h).  I.  Tiirllis  Hay. 

Pellucid,  with  about  10  quadrate  dark  blotches  along  the  back  and 
as  many  along  lateral  line,  the  last  4  or  5  of  these  largest;  a  small  dis- 
tinct black  spot  at  base  of  caudal;  head  dusky  above,  its  sides  plain. 
Body  slender,  the  caudal  peduncle  deep  and  compressed,  twice  as  long 
as  deep.  Head  long,  pointed;  mouth  large,  the  jaws  equal,  the  maxil- 
laries  reaching  front  of  pupil;  teeth  recurved;  opercular  spine  well  de- 
veloped. Head  naked ;  eye  large,  3  in  head,  longer  than  snout.  Por- 
sal  fins  similar,  longer  than  high;  anal  longer  than  high,  somewhat 
smaller  than  second  dorsal,  its  spines  slender,  half  as  long  as  soft  rays. 
Posterior  portion  of  body  densely  scaled;  anterior  portion  apparently 
with  a  few  scales  above  lateral  line,  none  below;  lateral  line  not  de- 
veloped on  the  last  5  or  6  scales.  Head  3f ;  depth  6.  D.  X— 12;  A.  II, 
10 ;  Lat.  1.  about  60.    L.  1^  inches.    Pearl  Eiver,  Mississippi.    (Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  494.  Vaillantia  chlorosama  is  identical  with  V.  camura. 

Page  544.  Instead  of  Priacanthus  macrophthalmus  read: 
85§.  P.  arenatos  C.  <&  V. 

(Cnv.  &  Val.  iii,  101, 1829.  The  original  Anthi<u  macrophthalmus  Bloch.  18  a  different 
Bpccles.) 

Page  549.  Lutjanm  hlackfordiy  the  Eed  Snapi)er,  seems  to  be  identi- 
cal with  L.  campechianuH.'   It  ranges  southward  to  Aspinwall. 

Pages  534,  653.  The  Perca  formosa  of  Linn,  is  the  Serrcmus  fascicu- 
laris  of  C.  &  V.,  and  not  the  Diabasis  formostis  of  the  text.  The  former 
should,  therefore,  stand  as  Serranus  formosus  (L.)  J.  &  G.  and  the  latter 
as  Diabasis plumieri*  (Lac.)  J.  &  G. 

Page  538  (918).  The  description  of  Trisotropis  brunneuSy  on  page  538, 
should  be  canceled,  the  species  not  being  known  from  our  coast.    To 

*  Labrus  plumieri  Lac^pMe,  Hist.  Nat.  Poiss.  iii,  480, 1802. 
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the  description  of  our  species,  T.  stomias  G.  &  B.,  on  page  918,  add: 
Head  3;  depth  4;  Lat.  1.  abont  140.  Body  rather  slender,  compressed. 
Scales  smooth,  with  many  accessory  scales. 

Page  557.  The  second  interspinal  bone  of  the  anal  is  enlarged  and  pen- 
shaped  in  the  species  of  Stenotomus  and  Calamus.  It  is  normal,  and  not 
l>enshaped,  in  the  typical  species  of  the  groups  called  Pagrns,  Sparm 
(Chry8ophry8)y  Pagellus^  as  well  as  in  DiploduSy  ArchosarguSj  and  Lagodon. 

Page  557  (929).  Our  suggestion,  on  page  929,  that  Argyrops  Sw. 
should  be  substituted  for  Stenotomvsj  is  premature.  The  species  called 
Argyrops  {spinifer,  ehrenbergiy  auriga)  bear  a  strong  resemblance  to 
StenotomuH  caprinnsy  and  according  to  Steindachner  (Beitr.  zur  Kenntn. 
Fische  Afrika's,  ii,  3,  4, 1882)  their  anterior  teeth  are  somewhat  com- 
pressed. Professor  Doderlein  has,  however,  published  (Giom.  Scieoz. 
Nat.  Econ.  Palermo,  xiv,  1879)  photographs  of  the  dentition  of  Pagrus 
ehrenhergi  C.  &  V.,  from  which  it  appears  that  these  teeth  are  really 
robust  canines  and  not  incisors.  Dr.  H.  E.  Sauvage,  who  has  kindly 
examined  the  specimens  of  ^^ Pagrus  spinifer^  in  the  Paris  Museum, 
has  lately  informed  us  that  the  dentition  of  this  species  is  essentially 
that  of  Sparus  pagrus,  and  different  from  that  of  Stenotomus. 

Page  559.  The  description  in  the  text  of  Diplodus  caudimacula  was 
drawn  from  young  specimens  of  D.  holhrookiy  which  may,  however,  prove 
to  be  scarcely  distinct  from  the  true  caudimacula  of  Cuba. 

Page  560.  Instead  of  Pimelepterus  read: 

989.~€¥PHOSUS  Lac6pMe. 

(Effpho8U8  Lac.  Hist.  Nat.  Poiss.  iii,  115,  1802:  type  Kyphoaus  higibhus  Lac.  xvipoi, 
gibbous. ) 

8§7.  €•  bosqui  (Lac.)  J.  &,  G. 

Page  630.  Instead  of  Philypnus  read: 

880.-GOBIOIVIORUS  Lac^pMe. 

(Lacdp^do,  Hist.  Nat.  Poiss.  il,  589,  1800:  type  Gohiomorus  domiitor  Lac.  =  Pfa^jrcfpJk- 
alu8  dormitator  B\,  &  Schn.  IHOl:  Gobius;  OMopo^,  adjoining.  Gobwmoroidcs 
Lac.  is  not  a  synonym  of  EUotria,) 

Page  882.  Instead  of  Paralwhthys  ophryas  read: 
196.).  P.  ocellaris  (Dek.)  J.  &  G. 
Cape  Cod  to  Florida;  generally  common. 

{Platewa  ocellaris  Dokay,  New  York  Fauna,  Fishes,  1842,  300:  pBcudwh<mbH9  ocdlarU 
GUnther,  iv,  4:J0.) 
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Page  426.  The  dorsals  in  Scamberomorus  conoolor  are  contiguous,  as 
in  S.  macvlatus. 

Page  438.  Under  No.  692,  for  "Akerly^  read  "Mitchill.'^ 

Page  447.  Instead  of  Oligoplite^  occidentalis  read,  707.  0.  saurus  (Bl. 
&  Schn.)  J.  &  G.  (=  Scomber  saurus  Bl.  &  Schn.  32).  The  original  Oas- 
terostetts  occidentalis  L.  (Syst.  Nat.  Ed.  X)  is  not  this  fish,  and  is  uniden- 
tifiable. 

Page  519.  Pcecilichthys  butlerianus  is  identical  with  P.  barratti. 

Page  534.  Instead  of  Serranus  trifurctis  read,  837.  8.  philadelphicus 
(L.)  J.  &  G.  (=  Perca  philadclphica  L.  Syst.  Nat.  Ed.  X). 

Page  530  (018).  Nos.  847  and  850  (c)  should  apparently  stand  as  JSpi- 
nephelus  impetiginostis  (Miiller  &  Troschel)  Poey,  and  as  Epinephelus 
apua  (Bloch)  Goode  &  Bean,  respectively.  The  prior  nome^  punctatus^ 
atlanticus,  and  guttatus  are  of  very  doubtful  application. 

Page  553  (924).  Instead  of  I>labasis  chrysopterus  read,  873.  D.  aurolin- 
eatus  (C.  &  V.)  J.  &  G.  The  original  Perca  chrysoptera  L.  is  some  other 
fish,  probably  unidentifiable. 

Page  603  (936).  No.  946  (P.  radiatus  of  the  text)  should  stand  as 
Platyglossus  cyanostigma  (C.  &  V.)  Gthr.,  while  No.  947  {bivittattis) 
should  be  P.  radiatus  (L.)  J.  &  G.  The  latter  species  is  the  original 
Sparus  radiatus  L. 

Page  605.  Instead  of  Xyrichthys  vermiculatus  read,  951.  X.  lineatm 
(Gmel.)  J.  &  G.  {Coryphcena  lineata  Gmelin,  Syst  Nat.  1195).  No.  952. 
X  linedtus  0.  &  V.  should  be  omitted,  as  not  found  on  our  coasts. 

Page  616.  Under  PonMcanthus  arcuatus  read: 

D.  X,  29;  65  scales  between  scapula  and  caudal;  85  to  90  in  a  series 
above  lateral  line. 

Page  690.  The  "Northern  variety''  of  Icelus  notospilotus  seems  to  be 
a  distinct  species — L  fenestralis  Jor.  &  Gilb.  It  has  a  small  i)ore  behind 
fourth  ^ill. 

Page  916.  The  generic  name  Bra^chyrhinm  is  preoccupied.  For  it 
may  be  substituted: 

27B  {b).  PABANTHIAS  Qaich^Dot. 

(Gaich^not,  Ann.  Soc.  Linu.  Maiue-et-Loire,  x,  1868:  tjrpe  Setrantu  furo\fer  C.  &  V.) 
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Page  945.  To  the  acconnt  of  Oohius  evuxjeomus  add: 
Head  4;  depth  5%.    D.  VI-ll;  A.  12;  Lat.  1.  37. 

Page  104.  Instead  of  Amiurus  caius  read,  98.  A.  nebulosm  (Le  S.)  6UL 
The  Silurvs  caius  L.  is  not  this  fish,  and  is  not  identifiable. 

Page  358  (899,  969).  The  proper  type  of  the  genus  Ophichthys  AhL 
{Be  Murcena  et  Ophiehtho  1789)  is  Murcena  ophis  L.  The  name  Ophichthys 
should  therefore  be  used  as  on  page  358,  for  the  species  with  sharp 
teeth.  Those  with  granular  teeth  (Pisodontophis  Kanp)  should  be 
called  Ophisurm  (Lac^pfede,  ii,  195, 1800:  type  0.  ophis  Lac,  nee  L.). 
Our  species  snould  stand  as,  584  {h).  Ophisurus  ncuminattis  (Gronow) 
J.  &G. 

Page  440.  The  caudal  peduncle  in  ^^  Selene^  setipinnis  is  armed  as  in 
Caranxy  but  more  feebly. 

Page  442.  Instead  of  Trachynotus  ovatus  read,  697,  T.  rhomboides 
(Bloch)  0.  &  V.  (=  Chcetodon  rhomboides  Bloch,  Ichthyol.  pi.  209.) 
The  true  T.  ovatm^  from  the  East  Indies,  is  thought  by  Ltitken  to  be 
specifically  different. 

Page  532  ♦  No.  835  may  stand  as  Polyprion  cemium  Val.  Epineph- 
elus  oxygeneios  is  said  to  be  a  species  of  Oligortis. 

Page  736.  Instead  of  Prionotus  evolans  read,  1126.  P.  sarritor  Jor.  & 
Gilb.;  and  instead  of  subsp.  Uneatus  read,  1126  (6).  P.  strigatus  0.  &  V. 
Trigla  evolans  L.  is  not  identifiable,  and  Trigla  lineata  Mitchill  was  an 
erroneous  identification  of  T.  lineata  Bloch, 

*  The  corrections  suggested  on  this  page  and  the  preceding  have  not  been  intro- 
duced into  the  table  of  contents. 
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Acantbopteri 397 

Acanthopterygii 397 

Acantbosoma 8C5 

Acantbostraciam 854 

Acantburidao 616,880 

Acanthurus 617,041 

acervum 426 

acbigon 485 
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acutiroetria  (Acipenaer) 86,87 

(Angullla) 301 

adamantiiiua 92,880 

adarondacua 817 

Adinla. 335,801,892 

adinia  (Fnndulua) 335,891 

adapenoB 599 

SBgUanna 803 

-ffilurlcbthye 110 

eneua  (Centrarchna) 467 

(CottUB) 701 

(Pimelodua) 102 

senigmaticua 620 

spyptera lo 

eeacnlapina 888 

ieaopua 403 

osaUvalia  (Ceraticbtbya) 216 

(Clupea) 207 

(Gobio) 2J6 

(Pomolobua) 267 

AStobatia 50,879 

afer  (Gynmothoras) 895 

afiino  (SipboBtoma) 3S3, 904. 906 

affinia  (AlberiDopa) 409 

(Atberinopaia) 409,410 

(Caiapua) 791 
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(Cliuostomus) 232 

(Gambuaia)  345.340 

(Gila)-.... 229 
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(Tbymiua)  430 
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agasaizi  (Acipenser) 87 
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(Pimepbalea) 159 

agilia 807 

Agnos 628 

Agonids 722,880 

Agonaa 728 

AgOBia 208 

aggregatoB 690 

Ag^Jablanoa 420 

Agi\ja  de  caata 420 

Aigrette 601 
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AUurichtbya 110 
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Albula 258 

albula  (Mngil) ^.  408,404,908 

Albulid» 258 

albnluB  (Bryttos) 482 

(Lepomia) 481 
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(Gobiua) 638 
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Alganrea. 244,245 

Algoma 155 

aliciro 238 

Alilonghl 428 

alipea 821 

Alligator-fish 780 

AUigatorGar 92 

alliteratus 480 

AUmouth 844 

Allosomus 301 

Alopecias 27 

Aloplas 27 

Alopiidae 26 

Alosa 267 

aloaoides 259,260 

alta(Cliola) 163 

alternans 938 

altiplnnlP 195 

altlvelis 618 

altns  (Bnbalicbthys) 116,883 
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altns  (Priacanthut) 545 

alutaceus 120 

Alatera 858 

alutus 931 

Alvarius 514,522 

alvoata 876 

alvordi 637 

Alvordius : 500 

amabills 195 

amara  (Algoma) ICS 
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(H'ybognathoa) 156 

ambassis '. 558 
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Amblodon  567 
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Amiidie 02 

Amitra 789 
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AmiuTM 108,881 

JLmmoccDtM 9,807,868 

Ammocrypta 488,970 

Ammodytes 414.909 

Ammodytids 414 

amnigeniis 968 

Amphiodon 260 

amphiodoD 260 

Amphioxos 3 

Amphistichns 590,936 

amplQS 420,909 

ampnllacens 865 

AnablepiiifB 827 

Anacantbini 397,788 
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anagallinus 479 

anale  (Bitrema)  691 

analis  (AmirtiistichaB) 591 
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(Poraoxys) 464 
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annnlataa  (Antennnrius) 846 

anomala  (Dekaya) 626 

anomalam  (Campoatoma) 149 

anomalns  (Canlolatilus) 625,626 

(Rutilus) 148,149 

Anoplagonna 724 

Anoplarobns 770 

Anoplopoma 649 

anoplns 629,941 

Antaoens 86 

Abtenuariids 845 
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Antennarina 845 
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Apogonidea 563 

Apogonlcbtbya 931 

Ax>omotia 472,473 

apoa 766 

appendionlatoa 381 

appendix  (AmmocoBtea) 867,868 

(Labrua) 480 
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(Gerree) 935 
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apua 920,97a 
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aquilenaia 474,480- 
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arabataob '    309' 

aneopus 12T 
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Arcboplitea 465. 

Arcboaargna 558,929,971 

arctlca  (Llparie) 742, 95T 

arctifrons  (Calamaa) 927 

(Citbariobtbya) 818 

Arctozenua 278 

arcoatom  (Ditrema) 592 

(Hfemolon) 553 

(Hyperprosopon) 592 

arcaatua  (Ampbiaticbna) 591 

(CbflBtodon) 616 

(Pomacantbna) 616. 

arctama 819 

ardena  (Catoatomna) 128 

(Hyp8ilepi8) 198 

(Minnilna) 198 

aidesiaca  (Gila) 235 

ardeaiacaa  (Lepomia) 480 

(Squalina) 235. 

arenatoa  (Priacantbna) 971 

(Rbinicbtbya) 885,888 

arge  (Albnrnellaa) 802: 

argentata(Coaobia).... 797 

<Mo(eUa)^ 797- 
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Argentatiu  (Astyanftz) 265 

(Plargynu) 187 

(Tettagonoptenit) 259 
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(Selene) 489,440 
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Argyrioeaa 489 
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aaper  (Centridennicbtbya) 605 

(CottopslB) 695 

(CottUB) 695 

(HexagrammTia) 641, 043, 949 

(Plenronectea)   835 

aapera  (Limanda) 835 

aapera  (Uranidea) 694 

AapioottuB 710 

Aapidopboroidea 724 

AH>idopboruB 728 

aaprella 490 

asprigeniB  fPcDciliobtbya) 618 

aapro 501 

Aatatictatbya 514 

aateriaB  (Bleonina) 961 

(Maatelaa) 870 


AateraQpteryx 761 

Mtori 8,87 

Aatraneatliet 287 

Aatroacopoa 628;  941 

Aatyanax 256 

Atbereatbea  830 

Atherina 406 

Athertnicbthya 406 

AtberinidA 404 

Atberhioldea 406 

aitberinoidea  (Cbriodoma) 806 

(Notropia) 208 

AtberiBopa 409 

Atberinopaia 409 

atkinaU 896 

atfantiona  (Elaoate) 419 

(BplnepbelOB) 918.978 

(MegalopM) :...         887 

(Spama) 540 

Atraotoperoa 581 

AtraotOBCion 679,988 

Atraotoatena 92,880 

atraria  (Perca) 634 

(Siboma) 241,886,887 

atrarina  (CentropriatiB) 684 

(PimelodoB) 106 

(SerranaB)  538,918 

(SqnalioB) 241,888 

atrioaada 842 

atrilatOB 840.892,894 

atripes  (Ditrema) 896 

(LythroniB) 197 

(MinniluB) 197 

atripinnia  (Arlina)  496 

(GkMMlea) 848 

(Ulooentra) 496 

atromacnlata  (Batrella) 498 

atromacalatam  (Boleosoma) 488 

atromacolatas  (Cyprinaa) 221 

atronaaaa  (Rbloicbtbya) 206,886 

atropurpuroas 771 

atrovircna 683 

attcnoatuB 293 

AucbeoopteruB 784 

aactonim SSi 

andens 908,988 

anllBGUB 905,908 

AnlorhyncbidsD 891 

AnlorbynobiiB 391, 008 

AaloBtoma 390 

AnloBtomatidflB 380 

anrantiacuB  (Baliatea) 858 

(Ceratacanfchoa) 858 

(CoUogaater) 606 

(Ha^ropteroa) 506 

(Hypobomoa) 505 

anrato  (Cllola) 176 

(Moniaoa) 176 

anratoa  (CaraBaioa) 2SS 

(CypriBua) 868 

(Gadaa) 804 

(MullaB) 981 

anrea  (Clopea) 270 

anreolam  (Moxoatoma)... 148 

anreoluB  (Catotomna) 148 
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fturedlQt  (XenotJB) 478 

■nreovittota  (Seriola) 444 

Murent  (Aiiimoo<Bt«s) 897,868 

(ClnpanodoD) 270 

(Bapomotis) 488 

(Fondnliu) 340 

(Haploohilofl) J 840 

(Spams) 483 

aaricalatos 870,671 

suriga 542,020 

anrlta  (Ichthelia) 478 

•nritn*  (Labrufl) 477,478 

(Lepomte) • 477,478 

(Pomotis) 483 

anrolineatos 925,973 

anrora  (Abeona) 588 

(Catoetomus) 127 

(Fario) - 815 

(Salmo) .,, 815 

anrorabens 549,550 

avatrale 154 

anatrimun 135 

Anxte 424 

avooetta 367 

axillaris 706 

ayresi  (Parophiys) 831 

(Petromyzon) 8 

Ayreala , 611,939 


bacalans 686 

Bachelor 464 

badins 885,886 

Bseostoma 965 

Bagara 678 

Balone 816 

Baiostoma *..         965 

bairdi  (Alepocephalus) 257 

(Cottus) 697 

(Macmros) 812 

(Salmo) 820 

(Salvelinns) 320 

*    (Umnidea) ^697 

balrdianum 905,906 

Bairdiella 570 

b^jonado 926^927 

Balao 902 

balao 902 

balias  (Chlrus) 645 

Balistee 854 

BalUtidiB 854 

baltoatas  (Bqoes) 932 

(Richardsonins) 251 

Barb 577 

barbatmn  (Eohiostoma) 286,287 

barbatas  (Mnlliis) 565,931 

(Siphagonns) 725 

Barbero 617 

bardos 122 

Barflsh 466 

barkani 727 

Barndoor  Skate. 42 

Barracuda , 410 

barracada(SphynBiia) 412 

barrattl 619^078 
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Baahaw , 102 

BaaQicbthys 406 

Basking-shark 30 

Bass 484,528 

Bastard  Halibat 821 

Bastard  Snapper 549 

Bat-flsh 51,738,849 

Bathymaster 622 

BatbymasterinsD 019 

Batrachldo) .•.  750 

Batrachtts 750,958 

BayouBass 484 

Baysbark 6U 

Bdellostoma 5,807 

Bdellostomatidie 967 

beadlei 109 

beani  (Ammocrypta) 489 

(Caranx) 436,912,970 

(Limanda) 835 

(Plenroneotes) 835 

beckwitbi 176 

belizanas 345 

boUicns 212 

Bellows-flsb 388,8« 

beUus 199 

Belone 872 

belone  (Tetraptnrus) 909 

Belooesox 344 

Belonopsis 366 

bendirei 696 

Bentbodesmoa 910 

berlandieri 408 

bemardini 128 

Berycidas 457 

beryllina 408,909,969 

biacnleatus 895,396 

bicolor  ( Algansea) 246 

(AmmoccBtes} 868 

(LenciSous) 246 

(Leucns) 246 

(Squalius) 237 

(Tigoma) 287 

blcomla(Icelu8) 693,952 

BielayaByba 307 

bifrenata 162 

Big-eye 644 

Big-eyed  Herring 260,261 

Big-eyed  Scad 484 

bignttatos  (Ceraticbtbys) 212 

(Coolilognathna) 1(S1 

(SemotUus) 211,212 

bUinearis 809 

bilineata  (LepidopsetU) 834 

(Platessa) 884 

bOineatnm  (Pristipoma)  552 

bilineatns  (Plenroneotes) 838,884 

(Pomadasys) 552,928 

BiU-flsb 91,874,875,420 

billingaiana 177 

bUobns , 720 

bimaonlata  (Etboostoma) 500 

blmaoulatns  (Cb«Dtodon) 940 

(psendoxipbephoms) 844 

(Sarotbrodns).. 940 

(JQphophoniB) 844 
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UnoonUta 48,878 

bipiimiilfttas 446^013 

biPOBtris..... 52,58,880 

bison  (AaploottiM) 710,711 

(C«rplode«) U» 

(Enophiyt)  710 

aotiobua) 888 

bispinoQiis  (Oasterottteas) 396 

(Myliobfttls) 61 

bUus .-. 425 

blvittatiis  (Hybop«is) 186 

(Labnw) 887 

(MinnUus) 196 

(PlatygloMUs) 936,978 

Blaok  Angel 941 

Baas 484 

Blaok-fln 801 

-flah 633,600 

blackfordl 649,921,971 

Black  Groaper 538,640 

Grant 658 

Hone 120,121 

Blaok-nosed  Dace 206 

Peroh 606 

Sea-Bass 681,633 

Blacksmith 611 

Black  Stnreeon 87 

Blakea 763 

blanchardi i.         761 

BlanquiUo 623,625^626 

Blennlcottns 717,718 

Blenniida.. 753,880 

blennioides 497,602 

blennioperca 407 

Blenniops 765 

Blennius 759,961 

blennins ( Albomops) *.. .  189,193 

(BilnnUus) 103 

Blennopliis 766 

Blenny 763,750 

Blepharicbtbys.... 438 

Blepharis 438 

Blepsias 719 

Blind  Cat 102 

Blind-flsh 323 

Blob - 696 

Blower 861 

Blae-back 267 

•back  Salmon 308 

-back  Trout 818 

Blue  Cod 640 

Blne-fln 801 

•flsb 447,448,560,680.603 

BlneMuUet 139 

Perch 694,509 

Pike 525,526 

Shark 22 

Boccaccio 656 

Bodianns 641,602 

bodianas  (Cossyphns) 602 

Bolelchthys 614,519 

boleoides 699 

Boleosoma 491 

boleosoma  (Gobins) 946 

bom 881 
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bombifhms 478L479 

bonariensis 446,018 

bonasna 116 

Bone-Dog 16 

Bone-fish 296 

Bonlto ., 427,428 

Bonnet-headed  Shark 86 

Bonyflah 860 

boopa 486 

borea  (Lneioperca) SM 

berealia  (Alepidoaanma) 276 

(Aminros) 108 

(Arotozenns) 278 

(Caolopns) 276 

(Lemargns) 16 

(Ifanrolious) 284 

(Kotorhynchns) 8f 

(Paralepis) 278 

(Pimelodas) , 108 

(Soopelns) 284 

(8phyr«na) 411 

(Sndia) 278 

Boreooottoa 706 

Boreogadua 807 

Borer 5 

borenm  (Stizostediam) .        826 

1>oreus  (Esox) 363 

boaci(Atherina) 407 

(Gobiosoma) 948 

(Gobins) 638,948 

(Leaciscns) 250 

(Menidia) 407,908,900.960 

(Pimelepteros) 661 

(Seriola) 445,918 

bosqnl  (Cyphosos) 078 

bo8qi>ianas 756,767 

bostoniensis  (Angnilla) 861 

(Catostomoa) 127,130 

(Mnnena) .^         861 

Bothragonoa 728^966 

Bothrolemns 441,448 

Bothas 815 

boacardi •  246 

boarieri 816 

bovinns 820,800 

Bow-fln 94 

bowmani 187 

brachiale 966 

brachyacanthns 881 

Brachyistius 688,689,816 

Braohyopsis 726,966 

braohypoda 394 

Brachyprosopon 838 

brachyptera  (Echeneis) 417 

brachyptems  (Remoropsis) ' 417 

(Thynnus) 429 

(Zygonectes) 341,890 

braohyrhynohna 86 

Brachyrhinns 016,078 

brachysomos 987 

bTachyums 72 

Brama 456,iMj6 

Bramlde 456 

Branch  Herring 907 

Braachiostoma 8,887 
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bruUleDais  (Atherina) 408 

(Atheriniohthya) 408 

(E«ox) 002 

(HemirhampImB) 902 

(Menidia) 408,909 

(Mugll) 403 

(Nftpcine) 877 

(Torpedo) 877 

Bream 250,482,558 

brevicauda  (Pomoxys) 405 

(Salmo) 815 

breviceps  (Pomotis) 478 

(Ptycbostomiu) 141 

brevipinna  (Scynmns) 15 

(Somnioena) 14,15 

brevipinne  (Boleoeoma) 492 

(Ditrema) 589 

breviroctrU  (Acipenser) 87 

(CarchariaB) 61 

(Chasmistes) 182 

(Hippooampns) 380 

(HiMtiophorut) 909 

(Hypoprion) 81 

(Scomberesox) 875 

(Syngnathus) 884 

(Ihynnus) 480 

brevis 70 

BreToortia 269 

Broad-shiners 449 

broccas 836,966 

Brook  Stickleback 894 

Snoker 129 

Trout 820 

brosmd 802,808 

Brosmias 802 

Brosmophycis 795,968 

BrotuUdiB 794 

broassooeU 576 

brofrni  (Achlrus) 841 

(Atherina) ^ 278 

(HemirhAmphas) 008 

(Solea) 841 

(Stolephonis) 278,888 

(Vomer) 440 

braxmcus  ( Amiuras) 103 

(Serranus) 538 

(Trisotropis) 588,918,971 

bryopoms 264 

Bryttus '..-.         472 

Buballcbtbyin8D 112 

BnbalichthyH 115,881,882 

bnbalina  176 

bobalis  (Cottns) 701 

bubalus  (AmblodoD) 114 

(Bnbalichtbys) 116 

(Catostomus) 116,883 

(Icbthyobus) 114 

(lotlobas) 114,882,883 

bnocata 204 

bneco  188 

BnffltloCod 646 

Bnfblo-flsh 118,115 

bufo 681 

Buf^flsh 269 
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bnllaris 222 

BuUhead 104,696 

BnUon 988 

BuUTrout 319 

Burbot ^1 

burgall 599 

Bamstickle 396 

butleTianns 519, 978 

Batter-fish 451,541,766,767 

Butterfly  Bay 46 

Bythltes 795 

C. 

caballa  (Cybium) 427 

(Scomberomoms) 427 

caballerote  (Lutjanns) 92 

caballus 435,970 

Cabeson 714 

CabriUa 535,586,539 

Cssiosoma , 562 

Calamus 555,925,972 

calamus  (Chrysopbrys) 986 

(Pagellus) 920 

calcarata 952 

CaliooBass 465 

califoniioa  (Alausa) 26P 

(Horrhua) 806 

(Squatlna) 85 

(Torpedo) 39,876,877 

oaUfomicns  (Exoccetus) 379 

(Qadus) 806 

(Hippoglossus) 821 

(Mnstelus) 20.59,K70 

(Myliobatls) 61 

(Paralichthys) 821 

(Pseudorbombas) 821 

(Slereolopls) 531 

(Ur^psetta) 821 

califomiense  (Siphostoma) 384, 906 

califomiensis  ( Atheriniohtbya) 409 

(AtherinopsiM) 409,410 

(Cypiinodon) 330 

(Ophisurus) 359,898 

(Otolithus) 579 

(Scorpls) 562 

(Syngnatbus) 884 

(Typhlogobios) €89 

(Xenicbtbys) 547,920 

(Xenistlus) 920 

caUarlas  (Gadus) 804 

(Salmo) 820 

Callechelys ? 897 

Calliodon 606 

oalliodon  (Liparis) v 743 

oallipteryx 149 

callisema 173 

caUisoma 898 

callistia 181 

calllura  (Codoma) 178 

(Cyprinella) 178 

CaUinrus 467,484 

calliurus  (loglossns) 949 

oallyodon  (Cydoptems) 748 

Calyoilepidotus 714 

calva 94 
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Camailna 500 

oampbeUi 320 

Campbellite 464 

oampeohiaiios 921,971 

o«iDp«ri 874,875 

CamiKMtoiiia 148 

CampottomiiUB 145 

Campylodon 870 

OMntoohatioQB 868 

oamiirft  (BoleoaomA) 494 

(VafflantU) 494,971 

I  (Notiumotas) 506 

(PcBcfllchthys) 507 

k(EUoate) 418,419,909 

caiuidenBe  (Stisottedivm) 526 

oanAdoiaiB  (Ladoperoa) 526 

(Salmo) 820 

Caadle-flah 292 

oADioolA 869 

oaninns  (Cftmix) 438 

(LMAmolemiu) 601 

(PageUuft) 927 

oanift  (GaleoB) 21 

(Mnatehu) 20,870 

(Salmo) 806 

(Sqnalos) K70 

Cantherines 858 

Capelin 291 

oapecma 554 

capiUariB 489 

oapistratiis.... 940 

Capitaine 601 

oapreolna 539,540,918 

oapiinos 920 

capriscna 855 

caprodes 499,500 

Carangichthys 483 

CaraagidA , 480,448,914 

Carangoidea 433, 970 

Carangopa 433,970 

Carangua 433,437,970 

oaniDgas  (Caranx) 438 

(Scomber) 438,970 

Caranx 433,970 

Caraaslas 263 

caraano 541 

oarbonaria  (Percina) 500 

(Pileoma) 500 

oarbonarina  (Acipenser) 87 

(Gadns)  807 

(PoUachius) 807 

Carohariaa 22, 27, 872, 878, 967 

earchaxias  (CArcharodon) 875 

(Squalus) 873,875 

Carchariidaet 27,870 

Carcharinus 22, 59, 870, 872 

Carcharodon 30,875 

Carelopbns 765 

Oareproctns 740,957 

oaribaBam  (Branchioatoma) 8,57 

oaribtens  (Diplodna) 980 

(SargnB) 980 

caribbsa  (BeloDe) 901 

caribbsetna  (Chloroacombnu) 441 

(Tyloanroa) 901 
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oaxinatam  (AoaathMoma) 806 

carinatna  (Plaoophazysx) 1Q,14M 

(Salmo) 815 

oamiinatiia 812 

carnatoa 674,675 

oaroUna  (Atherina) 405^906 

(Trigla) 735 

oaroUns 607,914 

oaroUnenaia  (Gobioa) 6S4.945 

(OtoUtlnu) 681. 

(Beriola) 445^918 

oarolinoa  (Blennina) 760 

(Clinoatomna) 23) 

(Oaateroatena) 442 

(PboUa) 710 

(Prlonotna) 735 

(PtenMdis) 456 

(Tiaohynotaa) 442 

Carp 144,264 

carpio  (Carplodea) 118 

(Catoatomna) 118,119.140 

(OFprinodon) 380 

(Cyprinaa) 254 

(Ictiabns) 883 

(Mozoatoma) 139 

Carpiodea 117,882,888 

Carp  Sucker 117,118^119 

carringtoni 209 

caryl .....98.509,594 

caeeidU 595 

caatanena 10,897,868 

Cataphractl 640^724 

cataphractna  (Agonna) 728,956 

(Cottna) 728 

(Gaateroeteaa) 396 

(Gaateracanthiia) 896 

(Soaphirfaynchna) 88 

cataracte  (CeratiobUiya) ^ 207 

(Gobio) 207 

(Rhlnlohthya)  .-. 207,885 

(Leucooomna) 22it 

oatenataa .* 337 

Ca^fiehea 95,102,108,794 

Catonotiia 512 

CatoatomidsB 112 

CatuatomiiUD 118 

Catoatomna 124.125,883 

catoatomna  (Cyprinna)  — 124.137 

(Phenaoobina) 206 

Catnlna 809 

oatnlns  (Evorthodua) ; 638,944 

(Goblna) 682,683.944 

(Pimdodna) 104 

(ScylUorWnna) 869 

catna  (Aminma) 104 

(Serranna) 920 

oaiodaonta 797 

candafbrcatna 109 

oandalia 937 

candata(Lanuia).... 88,878 

candicnia 900.969 

candimaonla  (Diplodna) 559^972 

(Hnmnlon) 925 

(Saigna) 500 

Canlarolina 748 
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GaulolatilaB 825 

CaalopuB 278 

cearinoB  (C3rprinti8) 225 

(Leucosomus) 225 

<MylochUu8) 224 

(Sebastes) 872 

(Sebastodes) 672 

cavifVons  (Ambloplltes) 4fl7 

(Hcmitripterun) 686 

caxia 548,921 

oayaca 894 

Cebedichtbyid® 754 

Cebedlcbthvs 773,962 

Centrarobidse 462,880 

GentrarchuA 468 

Centridermicbtbys    693 

CentriscidsB 387 

CentriscuB 888 

Centropomina) 527 

CentropomuB 525, 628 

CentrobleDuius 778 

CeutronotoB  766 

ContropriBtis 538 

CentTOBcyllium ,...  16 

CentroBcy mnoB  ."  17 

centrura  (Dasibatin) 67 

(Raia) 48,67,879 

(Trypon)  67,879 

oentrumn  (Dasyatii)) 47 

cepedianmn 271 

•>pba1acantbuH 787,957 

Cepbalopteridai , . . .  52 

CepbaloBcyllinm 58,59 

cepbaluB  (Semotilua) 221 

ceraBiDaB 187 

CeratacantbuB 858 

Ceradas 847 

Ceraticbtnys        211 

Coratiidffi 847 

CeratooottuB 710 

Ceratoptera 52 

cercoBtipna : 193 

cerdale 790 

Cemier 582 

oeTnium  582 

Cero 426 

oerrinam 142 

oerviiB 711 

CcBtracion  26 

CeBtmoiontidffi 62 

CestrciiB 579 

Cetorhinidffi 30,31 

Cetorbinus 31,875 

CluenobryttoB 467 

CbsBDopBetta 821 

GbetodipteruB 613 

Ch»todoii 614,615,940 

cbatodon  (MesogoniBtiuB) 471 

(PomotiB)    472 

GbetodontidsB 614 

cbalcofcnminuB 807 

ohalybffiUB  (MimiiltiB) 191 

cbalybeiuB  (HyphalonedroB) 206,968 

obamsleonUcepB 624 

GbannelBasB 571 
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CbannelCat 107.108 

obantenay <  42 

Chaiaoiiii 112 

CharaciiiidflB 254 

Ghariofceer 642 

Charr 816 

cbaiybdis 468 

Ghaamiates 131 

GhaBmodes 766^958 

GbatoeBBina 270 

GbatoeBBoa 271 

GbaaUodontidflD 284 

GbanllodoB 284 

Ghannax 846 

Gheillohtbys 860 

cbemnitd 370 

Gheonda 280,241 

cbeBtori 799 

Ghiaamodon 810,964 

CbiaBmodontdds 964 

GbiaBmodns 810 

cbiokaaayenaia 182 

obUeoBiB 428 

chUlticuB 191 

Gbilomyotems 868,966 

GhilonemoB 220 

Gbimera M 

Gbimserids 53 

cbinenaiB 890 

Ghinnook  Salmon 306 

Gbiridffi 640 

Gbirolophna 765 

Gbironectea 845 

GbiropBia 641 

GbiroBtoma 406 

ohirargna 617,941 

GbiruB 641 

cbiruB  (Xipbiater) 772 

Gbitonotoa 691 

chlora 160 

cbloria 441 

cbloriBtia 183 

cblorocepbaloa 190,191 

GhloroBOombma 440 

cbloroBoma 494,971 

cbloroBtictoa 668 

cblomrna 537,918 

CbosrvijaUa 602 

Gboffset 590 

Gbologaater 325,890 

GbondTOBtei 82 

GbondroatomiiuD 145 

obonioba 306,890 

Gbriodorna 90a 

Gbriomitra 425 

Gbriope 162 

Gbromidea 608 

Gbromis 611,989 

cbromia  (DiabaaiB) 924 

(Hemnlon) 924 

(Peroa) 934 

(Pogonioa) 568 

GbitMomua 153 

obrooomoB  (Miimilaa) 191,192 

chryBltla 167 
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rlinraocephilliifl  .*.., 180,187 

ohryaochlori*^.., 206 

ohrysogSBter.,.., , 208,209 

ch^eolettcns 250 

chrysomeUs 875,876 

ChrysophryB 556, 872 

ohryaops  (CaololatiliM) 826 

(LabT»x) 590 

(LotUuB)  826 

(Ophichthy^) 896 

(OphiAonie) 898 

(Oxyodontichtlija) 898 

(Perc») 630 

(Koociifl) 529 

(Spanw) 566,829 

ohrysopBls  (Hyodon) 260 

chryaoptera  (Perc*) 563,978 

chrysopterum  (Hsmulon) 553 

obryaopterns  (Diaba^is) 553, 924. 973 

chr J80B  (Carangus) 438 

(Caranx),.., 435 

(Scomber) ..  488,970 

cbryBotus 342 

cbryaura  (SoUena)  , 933 

chryaoras  (Cblorpaoombnia) 441 

(Dipterodon» 938 

(Luganua) 921 

(Meaopriop) 548 

(Micropteryx)  441 

(Scomber) 441 

(Sperua) 548 

cbrynaa  (C;»ninx) 970 

Chub 220,221,285,239,241 

Sucker 132,183 

cbuaa 799 

cibariua , 8 

cibi 436,912.970 

cicatricoaua 837 

Cicblid» 607 

Cijitar.fiah; 912 

ciliaria  (ChsBtodon) .,.••         ^^^ 

(Holacauthda) 615 

(Pomacantbua) CIS 

(Zeua) 438 

Ciliata....    796 

clliAtua(BleDiiiua)... 784 

(Epinephelua)., 650,930 

(Petromjxon) 8 

(Sebaatodea) , 658,950 

(Zoarcea) 784 

dmbrius.... 797 

oinerea  (EtUeoatoma) 509 

cinereua  (Geirea) , 935 

(MugU/ 935 

(Nothonotua) 509 

(figualua) 84,62 

oingnlatuB  (Pomacanthaa) 616 

(Zygonectea) 342 

(Fundnlua) 842 

oirrotna  (Squaliua) 18 

cirratum  (Ginglymostoroa) 18 

cirrhataa  (Petromyzon) 5 

Cirrhoaomua 860 

oirrfaoaum  (Lepiaoma) 762 

cirrhoaua  (Blepaiaa) 719 


cirrfaoaoa  (Tiaoliinaa) 720 

Cirroatomi 2;  8 

Claco 290^891 

Clthnrlchthya 816,964 

Clam  Cracker 47 

olarki  (Catoatomna) 180 

(Fario) 318 

(Salmo) 815 

clathratua 585 

olavata 39 

clariger 711 

Clidodenna 881 

CUoU 163.169 

Clfnocottaa 717 

Clinoatomua 230,231 

Clinua 761,962 

clodalaa 260 

Clupea...  264.887/ 

Clupeid» 262 

clupeifomiia 299,301 

Clnpeiiue 263 

dapeoidea... 809 

Clypeocottua 710 

Coachman 542 

Coal-flah :.  806 

Cobbler-fUh 438 

Cobia 418 

cobitiB 163,170 

coccineua 787 

coccogenia 188 

Cochlognathoa 161,884 

Cod-flhh 803,804 

Co<Uing 798,790 

Codoma  103,164.172 

CoBcala - 358,897 

coclolcpia 17 

ocEDOBiiB  (PimeIo<1uB) 105 

(PlenronichthyB) 829,830 

c<prutea  (Cheouda) 242 

(Cliola) 182 

(Codoma) 183 

( EtUeo  Btoma ) 518 

(Melette)  266 

ooBruleBoeuB 109 

ocemleo-aureaa 601 

cceruleaa  (AcanthuruB) 617 

(Carchariaa) 28,878,967 

(Carchnrinas) 873 

(CtcDolabi-UH) 599 

(Pbotogenla; 183 

(PoBciUchth>-8) 517 

(SqualiuB) 241 

cognata 008.955 

CoboSalmon 307 

coliaa 424,9i0 

ColifltuB liiS 

coUapauB  188 

oolUei 54 

Colocephali 305 

colonua - 916 

coloratum 390 

comatna    ---.         381 

commeraoni 129,130 

oommnnia  (Catoetbmua)  130 

(Leucoaomua) 220 
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I  (Pogonichthye) .-••••  219^220 

oomplanata 174 

oomprewa  (Lota) a02 

oompressus  (Bngraulis) 274 

(Stolephonu) 274 

Gonoinnns  (Amblodon) 568 

(GaaterosteuB) 8M 

conoolor  (AmmocoBtes) 10 

(Chriomitra) 426 

(EoMChistodus) 611,930 

(Glyphidodon) 611 

(Pomaoentrofi) 611 

(SoomberomdniB) 423,078 

oondactor 448 

Conoy 541 

oonfortus  160 

oonfiois  (Pimelodos) 104 

(Salmo) 817 

ooDfluentas  (Fmkduliia) 384 

(Salmo) 807 

confonnis 287 

Conger 862,000,060 

conger  (Anguilla) 863 

(Leptocephalus) 060 

(Murena) 862 

Conger  Ed 866,862 

congestnm 188 

Conpx)gadid8B .  700 

oonoc«phalu8 225 

Cono<lon ^ 550,023 

conorhyncbua 258 

contipersas 280 

oonstellatns  (Cbiropsis) 646 

(Chirna) 646 

(SebastichUiys) 666 

(Sebaatodes) 665 

cousaetOB *. 300 

oonua 141 

oonvexifrona 478 

cookiaoua 461 

cooper!  (Cbeonda) 242 

(Leuoiaous) 242 

(Metoponopa) 817 

(Raia) 42,878 

(Salmo) 800 

(Sqoallua) 242 

copei  (Leuciacna) 202 

(SqnaUua) 238 

Copclaiidia 460 

oopelandi 408 

Copper-noaed  Bream 470 

coraUina 877 

Corejronna 206^200,880,068 

coregonna 180 

ooretto 420 

oorinas 62 

comabica 20,30,61,875 

comutaa  (Cbologaater) 325 

(Cyprinna) 186,187 

(Hypeflepia) 187 

(Lendaona) ^ 187 

(LuxUua) 187 

(Hinnilaa) 186,187 

ooroidee 576 

corporalia 221 


Page. 

Coraair 666 

coroaoana 278 

Corvlna , 560,572,570,031,032 

Corynolopbna 840 

Corypbaena 454, 014 

Corypbsenidffi 454 

Corypbffinoidea 812 

Corypboptema 634,635 

Corythricbtbya 006 

ooamopolita 440,441 

Coaaypbna 601 

Cottid» 682 

Cottogaater 407 

Cottopeia 693,604 

Cottnncolua 687,052 

Cottns 603,700 

couobi  rDionda) 157 

(PoBcilia) :         348 

Concbia 706,707 

coacbiana  (Limia) 348 

(PcBcilla) 848 

coueai  (Apocope) 210 

(Coregonaa)  207,068 

(Prosopium) 207 

Conesins 218 

Cow.flab 894  ' 

Cow-noaed  Ray i 51 

Cow- Pilot 611 

Crab-eater 418 

Craig-'floimder 838 

Cramp-flab 30 

Crappie      464 

craasicauda... 240 

craeailabre 140,141 

oraaaoa  (Alvordiua) 503 

(SqnaUna) 241 

cratioola 802 

Crawl-a-boUom .'. 130,506 

CreekFisb 133 

Cremnobatea 764,062 

orenulare 282 

Creoloa 073 

oreolna 016 

CrevaUA 483,435,437 

criniger 718 

crinitna 438,480 

oxiatagalli  (Anoplar^na) , 771 

(Cebedicbtbya) 774 

Criatiromer 317 

Croaker 566,567,575,605 

oroioenaia 888 

oromia(Iiabni8). 568 

oroaaotna 830 

Crotalopaia 850 

CmcianCarp 253 

ommenopbtbalmoa 434,070 

omoreom  (Xipbidium) T. 778 

cmoreoa  (Sqnaliua) 284 

Cryptacanthodea 780 

CryptacantbidflD 764 

cryptoans      452 

Ctenolabraa 600 

oabifrona 860 

Cnckold 854 

ononlna 783^066 
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CoUas 944 

ColtiisCod 646 

cmningi 218 

Comer 599 

eopreoides 106 

oapreus 105 

ourama 404 

onrilioas 728 

oartns 440 

Cask 802 

onspioaada 858 

oatisMiMriiiiu 120 

Cut-Ups 144.160 

oayieri 895,911 

oyaneUua  (ApomoUt) 478 

(lohthyobos) 114 

(Lepomls) 478 

cyanent 188 

eyanooepbalas 196,107 

oyanoguttatns 608 

oyanonoton 267 

oyanopa 626 

oyanoctigiDa  (Julia) 6u3 

(Platyglosaua) 608^978 

Cjbium 425 

CjoleptiiUD 112 

Cyoleptoa 120 

GydoRobiaa 637 

Gydopterichtbys 746 

Cyolopterids 744 

oyolopaa 743 

Cyoloatomata 8 

Cyolopteraa 746 

ojolotia 212 

Cylindrosteua 91 

Gymatogaater 588,500 

oymatognunma 497 

C^n^cogloeana 838 

Cynocepbaln^ 22 

oynodon 921 

eynoglosaaa 838 

Cynoperca 526 

Cynoacion 579,934 

oypho  (Catoatomaa) 129 

(Esox) 352 

Cyphoaua 972 

Cyprinella 163,165,176 

cyprinella 114,883 

OyprinidfB 144 

Cyprinodon 328,894 

oyprinoidea 887 

Cyprinodontids 826,804 

Cyprinua 254 

oyprmoa 119,120,883 

Gypaelarna 880 

Cyttide 466 

D. 

Dao6 18^221.280 

Daddy  ScnIpiD 702 

dactyloptera ...  679,950 

BaotylopterfauB 782 

Daotylopteroa 787 

Bactyloaoopna 753 

Dallia 850 


PaffB> 

dahdgUi 891 

Bamaliohthya 597 

damalia 119^883 

Daaibatia 66,870 

BaayaUa 47,66,879 

Baaybatea 879 

dayidaoni  (Pomadaaya) 551 

(Priatipoma) 562 

(Monacaathoa) E57 

deoagonna 727,9^ 

decagrammnv 641,645 

Deoaptaroa 432 

Deoaptaa 446 

deolivifrona ^9 

deolivia 012 

deoorataa 543,920 

decuTeiia 829 

defenaor 438 

I>ekaya 625 

dekayi  (Gaateroataua) 893 

(laaropaia) 29,874 

(laorna) 874 

(Pbycla) 799 

(Pimelodua)  105 

(Scomber) 424 

deUoaiiaeiniaa 274 

deltcioaa 175 

Delolepia 779 

delpbiaaa 122 

Demoiaelle 609 

dontato  (Pomatopaetta) > 826 

dentataa  (Hippoglosaoides) 826 

(Parallobthya) 822 

(Pleuronectoa) 832 

(Paeadorfaombna) 823 

dentex 294 

depraodaa 858 

dermaUnnt 3119 

Bermatoatetbaa 385 

deamareatla 42 

DevU.flab 52 

DUbaaU 558;  928, 971 

Diaoope 547 

Diamond-flonnder 830 

dlapbana  (Hydrargyra) 834 

dUpbaaea  (Baia) 41 

diapbanaa  (CalUuma) 473 

(Fimdulaa) 334 

Diaptema « 583 

dioeraoa 711 

diego 424 

diflTonnia 120,883 

digrammoa 832 

dileotoa 203 

dimldlatiim 384,905 

Dinematiobtbya 796 

dinemiu 185,202 

Diodon  taobet6 863 

Diodon 86S,966 

Dionda 155 

DiopUtea 484 

dipbemina 197 . 

Dfpleotmm 634 

Dipleaion 496 

Dipleainm 496 
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Diplodns M7,82»,W0.»72 

diptenua 48, 71, 879 

DisooboU 738,746 

diaoobolTW 126,888 

dlspar w -841 

dlBsimUiii  (CeraitiohthyB) 168,216,216 

(Coneslua) 218 

(Leadacns) 216 

(LeacoaomOB) 218,219 

Ditrema 504,  ©36 

Bootor-flsh 617 

dodeoaddrua 723 

Dogfish 15,16,94.850 

Dog-aalmon 305,806 

DogShark 19 

doliohogaster 768 

DoUodon 441 

DoUaidee 479 

Dollar.fUh 451 

DoUy  Varden  Troat 319 

dolomlei 916 

dolomien  (Microptenia) 485 

Dolphin 454 

dombeyl 67,867 

domninoa 203,204 

Donoella 601,602,608 

Dormitator 681,944 

dormitator - 631,972 

dormitor 972 

Doroaoma 271,889 

Doroeomatide 270 

Dory  456,625 

dorsolis 220,221,912,913 

donatus 887,868 

donomacala 560 

do\ii 930 

Drum 567,568 

dmmmond-hayi 540 

drammoDdi  (Otolithiis) 934 

dabiom  (Campostoma) 150 

(Exogloeaum) 149 

dabioB  (Anunodytes) 415 

(Pieraafer) 791 

Duck-bmCat 83 

doctor 448 

dngesi 106 

dulcis 886 

Dules 642,920 

domerili  (Sqaalns) 85 

daodecim 888 

dnqnesni 140 

Dnssumieriins 263 

dux 001 


BagleRay 49,50 

earlli 798 

Scheneidlde 416 

Ecfaeneis 416 

Echinorhinus 14,869 

BchioBtoma 286 

edentola 84 

Bels 854 

Belpout 788,784 

pflhlgena 498 


Page. 

eglanteria 40.41 

egregia  (Tigoma) t86 

(Gila) 239 

egregiuB  (Squalios) 236 

Blacate 418 

Blaoatida 418 

Elagatls 446 

ElasmobraDchii 12,57 

elaasodon 826 

Elaasoma 461,915 

Elasftomatide 461,880,915 

EleotcicBays 38 

elegans  (Blakea) 763 

(Boleichthye) 519 

(Cyprinodon) 329 

(Gibboneia) 763 

(Diabasis) 023 

(Gila) 227 

(Haamulon) 924 

(Leuolscus) 228 

(Myxode«) 763 

(NanoBtoma) 510 

Eleotridinad 630 

Eleotria 631,944 

elenthemt 99 

elliotti 58 

elliptlcM 271 

elongata  (Clupea) 265 

(Gila) 232 

(Umbrina) 578,932 

elongatus  (BenthodesmuB) 910 

(CatoBtomiiB) 120,121 

(CUnostomns) 232 

(Cycleptua) 121 

(Lepidopua) 910 

(Lepomis) 475 

(Leuoiscua) 232 

(Luxilas).., 232 

(Ophlodon) 646 

(Oameroa) 296 

(Plenronectea) 838 

(Pomotia) 475 

(Sderogxiathua) 121 

(Sebaatea) 669 

(Sebaatodea) 669 

(Squalina) 282 

Elopida 200 

Elope 201,968 

emarginataa 549 

Embiotoca 594 

Embiotocide 585 

Emenld-flah 635 

emihm 247 

emorU 229,230 

enocBomua 945^973 

Enohelyoephali 354 

Enchelyopna 796 

enchryaama 940 

BngraulididflD 271 

Bngranlia 272 

Enneaoanthna 469 

Enneaoentrns 541 

Ennichthya 500 

Enophrya 710 

797 
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entomelM 6S8;6I0 

Bntospheniis 7,67,887 

eo8  (BoleichthyB) 581 

(ChroflomuB) IM 

(Otbonopa) 689 

(PoMlliohUiyt) 520 

Ephippide 612 

Ephippus 618 

EpioopoB 808 

Epigoniohtliys 2,57 

epibexodon 8,67 

EpinepheluB 688. 818, 818, 820 

episcopns 157 

EpiMm* 198 

Eqae* 882 

eqoestrit 110,882 

eqoiMtU 454,914 

erebennat 105 

eriarohua 469,470 

lirioosm* 608 

Bricymba 204 

Erimyxon 182 

erinaoea 40 

erochroua :         520 

Erogala 168.166,179 

ErythriniMB 254 

erythrogaater  (ChrosoiDQS) 153,164 

(Leaciacas) 164 

(LmxUna) 163,164 

(Serranut) 540 

erythrnnis 140 

ewhricbtl 848 

eacnlentus 438 

emarki 786 

Bameralda 686 

Eaocide  851 

E«>x 352 

eator(E80x) 853,854 

(Gila) 233 

(Sqaalina) 282 

Eatrella 491 

Etheoatoma 600,612 

Etheoatomatine 486,488 

Bttopna 839 

EtnmiOQB  ................................         268 

Enoalia 394' 

Eaobalarodns 881,887 

Enoinoatomns 688 

Eootenogobina 683,946 

Eaoydogobiua  ..' 687 

Engomphodns 27 

Eulaobon 291,292 

Eulamia 22,59,60,872,967 

Ealeptorhamphoa 877,903 

EoiDMogTammas 774 

Eamiorotremaa 746,967 

Enpomotia 478,482 

enryopa  (Cliola) , 171 

euiyopa  (Myxostoma) 140 

euryopna  (Hudaoniiia) 171 

enryoma 481 

earyatoma 180 

Bnryatomiia 880 

Enaohiatodus 611 

Sutbynnna 429 


Pag«w 

XatyohelUhiia 668 

evaaai 166 

XTOitognadii 111.882 

OTldM  (Alvordiiia) '668 

(CUnua) 768,988 

(Briooama) 504 

evoUma  (BxoooDtna) vh 

(Halocypaelna^ 877 

(Prionotua) 735 

(Tligja) 796 

ETOithodoa 632,916 

ezaaperatna 63,64,876 

exllioaada 162,163 

exillena 880,904 

axilla  (Boleiobthya) 621 

(Bekm©) 3W 

(Hippogloatoidea) 827 

(Notarua) 100 

(PcBdlichthys) 621 

(Tyloauroa) 374 

ezimioa 829,890 

ExoocBtoa 878,908,904 

ExogLoanm 160 

P. 

ftber  613 

fabridi  (Campylodan) 370 

(Gentrdaoyllinm) 16 

(Cottna) 709 

(Oadoa) 807 

(Gnimellna) 778 

(Lipaiia) 742 

(Lnmpenua) 778 

(Macmnia) 811 

(Spinax)  16 

fklcata  (Seriola) 445,913 

fklcatna  (CarangopB) 487 

(Canuix) , 486.912 

(Labnia) 601 

(Laobnolauniia) 601 

(Triaotropia) 638 

flUlax  (Caranx) 437.912.870 

(Pomotla) 478 

(Traobnma) 911 

Pall-flah 222 

Fall  Herring 266 

Salmon 306 

Pari© 312 

fiMoiata  (Seriola) 445 

fiMciatam  (Piiatipoma) 651 

Cuoiataa  (Aohirot) 841 

(Alvordlua) 504 

(Bryttua)  470 

(Catonotoa) 513 

(Catostomua) 136 

((^entionotoa) 767 

(Eaox) 352 

(Dipleelon) 505 

(Grystea) 485 

(GnnneUna) 767 

(Larimna) 578 

(Hnnenoides) 767 

(Pimephalea) 158 

(Pogoniaa) 668,669 

(Pomadaaya) 551,923 
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&toifttiis  (Scomber) 446 

(SebMtes) M2,fl76 

(Sebastodes) 052 

(SynRiiiithuB) 883 

(Zonlchthys) 446 

fudoolaris, 534,586,971 

faaciolaris 676 

Fat-back 269 

Fat-bead 158,602 

Father-lasber , 701 

fltvoaos 961 

fbcnndna 129 

feliima 105 

felia  (Auarrbicbthys) 783 

(Arina) 110,882 

(Muatelna) 20 

(SUnnw) UO 

fanestralia 978 

ferox  (Alepidosannia) 276 

(Atractostena) 92 

(Lepiaoatent)  02 

(SqoaloB) 874 

(Stomias) 286 

femigineiia 634 

feuUle  (Polyodon) 83,84 

Fieraafer 791 

FieraaferidfiB 791 

fllamentoana  (Hemirbampbna) 903 

(Megalopt) 261 

(Pbyola) 799 

Filefiah 866,858 

fimbria 650 

flmbriataa 784 

Flabing-frog 844 

Fiatularia 889 

Fi8tolarild» 888,890 

flabellare 613 

flabellatua 518 

flagellum  (Raia) 60 

(Saccopharynx) 865 

flammeoa 248 

Flannel-moatb  Cat 108 

Flaaber 665 

flaTcacena  (Bodianua) 624 

(Gadas) 803 

(Peroa) 624 

flavicanda 541 

flavidua  ( Apodlcbthya) 769 

(Aulorbynchua) 391 

(Sebaatodes) 657 

flavlplimis 166,884 

flavolineataa 661 

flavnlaa 882 

flavua  (Noturua) 100 

Fleana .' 881 

FUanm 662 

florid»  ( Jordaaella) 828 

(Slpboatoma) 906,906 

floridaaa  (Clchla) 485 

floridenaia  (Bryttna) 468 

(CalUurua) 468 

(Fundnlua) 856^891 

floripiimia 839 

Flounder 818, 822;  886 

Flnte-moath 890 
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flaTiatflia  (Algoma) 157 

(AmmoooBtea) 11 

(Hadaoniua) 171 

(Hybognathua) 157 

(Lampetra) n 

(Perca) 624 

(Petromyzoii) 7 

Plying  flab 871,378 

Ply-fleb 667 

Flying  GTunard 787 

Robin 788 

foBtena 280 

foUnm 88.84 

footinalia 820,890 

Fbol-fiab 856 

forbeai 174 

formoaa  (Alganaea) 246 

(CUobi) 175 

(Limia) 847 

(MoUieneaia) 347' 

(Moniana) 175,186 

(Peroa) 558,971 

•     (Uranldea) 956 

formoaalom  (Campoatoma) 150 

formoaom  (Hemnlon) 653 

fonnoana  (Albnmaa) 185 

(raUiuma) 473 

(Cottna) 699,955 

(Dlabaaia) 553 

(Glrardlnoa) 849 

(Lenciacoa) 246 

(Leacna) 245 

(Serranna) 971 

fonterianoa 127 

Foor-eyedflBb 940 

Foz-abark 27 

ftanoisoi 32,38,876 

ftanklini  (Cottoa) 699 

(Plenronectea) 837 

(Uranidea) 699,953.964 

frateronlua 225 

fremebondaa 564,925 

fireminylUei 61 

frenatua 689 

Freab- water  Dram 567 

firetensia 167 

Friar 406 

Frigate  Mackerel 424,426 

frigida 174 

Frog.flab 845 

frontalia 187 

Froat-6ab 806 

fuconun  (Apodichtbyt) 770 

(Blenniua) 769 

falgida 262 

foliginoaua  (Baliatea) 866 

(CJbilomycteraa) 864 

(Diodon) 865 

fblvomacnlat  na 651 ,  928 

ftinduloidea  '. 288 

Fondnloa 331,891,892,894 

ftircatom  (Bitrema) 696 

ftarcatoa  (Amiurua) 109 

Fnroarla 611,930 

ftiroatna  (Amluraa) 109 
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ftiroatiu  (AnthiM) S34 

(Cyiwdanw) 880 

(Ezooffitus) 881 

(IctaluruB) 10»,882 

(PhmnerodoD) «MS 

<PlmelodTi») 109 

ftirdfer  (AnthiM) »»« 

(BrachyrhinuB) W« 

(Creolat) W8 

(Pimelodoft) 109 

(Serranog) M« 

fdrciger •32 

fftrthl W3 

ftucam  (Siphonostoma) 883,906 

(Sipboatoma) 883 

fbacuB  (Bythite.)  W 

(Hemirbombns) 817 

(SyngnaihQs)    883 

ftiatformia  (PhaluigUtes) 726 

(Boleichthya) 520 

(Boleotoma) 520 

(Hololcpia) 520 

(PoBcmchthya) 520 

a 

GadSds 704 

GadiiB 808 

Gaff-top-BaU Ill 

Gaff-tfop-aail  Pompaao 912 

Gaidropsams 796 

gairdneri 318,814 

galactara 179,180 

galeatns 709 

Galeocerdo 21 

Galeorhinid» 18,870 

GaleorWnus 21.870 

Galeas 21 

galena  (Galeorblnua) 21,60,871 

(Sqnalas) 21 

GaUiCbtbya 488 

Gallua 438 

Gambngla 844,893,894 

gsrdeniana  (Hiatola) 936 

gsrdeoii  (Sternoptyx) 451 

(Stroinateaa) 451 

gardoneus 249 

Gar-fisbea 871 

Garibaldi 610 

Garpike 91 

GarPikea 87 

G^armpa 589, 662, 672, 676 

Gaapereau 267 

Gaaterosteida 892 

GaatoTosteuB 892,893 

Gastropb^-sns 859 

gavialis 90 

gayl 809 

gelatbioans 740,987 

gelida  (Ammocrypta) 489 

gelidas  (Ceraticbtbya) 216 

(GoWo) 217 

geminatiia 759 

generocna 12t 
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gentiiia 757,758,950.969 

Genyonemna  574.932 

I  Geoyoroge 547 

Genyptema 963 

geometricaa 863,864 

georgii 909 

germo 429 

Germon 428 

Gerreg 583,9»,935 

Gerrida 582 

Gbost-flab  '. 786 

glbba  (Liparis) 741 

gibber  (Salmo) 305 

Gibbonsia 763 

gibboaa  (Cliola) 174 

<Glla) 239 

(Lavinia) 240 

(Moniana) 174 

(Perca) 483 

(Tigoma) 239 

gibboBoa  ( Apbredodenu) 460.461 

(CatostomuB) 131 

(Cyprinodon)  329,889 

(Lepomia) 483 

(LeaciscuB) MO 

(Pomolis) 480 

(SquaUnB) ....  239 

gibbai  (Hemilepidutna)  

(Salmo) 

gibbuB  (HypsilepiB) 

(LlparlB) 

(MinniloB) :... 

gigaa  (Epbippas) 

(Seriola) 

(Stereolepin) 

Gila 

gilbertl 

gilli  <LepomiB) 

(Xyatroplitea) 

GilllchtbyB 

GiDj|^3nDodl 

Ginglymoatoma 

GiDglymoatoiiiat|d» 

girardi 

Girardinichtbya 

GirardinoB 

Giiella 

GirelUiMB 

GiszaidShad 

glaber  (Cydoptericbf  bya) 

(Plateasa) 

(PleoToneotea) 

glabra  (LiopBetta)  

glaciale  (Myotopbrnn) 

glaoialia  (Cottaa) 

(GaduB)  

(PleuTtmeotea) 

(SoopeluB) 

gladifer 

gladioa  (Hiatiophoroa) 

(Soomb«T) 

(TyloBoniB) 

<Xipbiaa) 

Olaaioatomi 


715 
3U 
187 
741 
187 
613 
913 
561 
227 
959 
468 
482 
636 
89 
18.58 
17,57 
496 
342 
348 
560 
546 
270,271 
745 
837 
837 
837 
283 
055 
807 


421 
421 
421 
901 
420 
84 
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GlM«-eye 525 

gUnca  (Lanma) 20 

(Oxyrhina) 2»,874 

gUtacofhenum 885 

glaaona  (Carcharias) 872,907 

(Carchariniu) 22,60 

(ChretodoD) 441,970 

(Isuropsis) 874 

(I»aru8). 28,874 

(Squalus) 22 

(Trachynotas) 448,912,970 

globioeps  (Coryphsna) 465 

(OligooottoB) 718 

glorio«nft 470 

Oloasamia 664 

Glnt  Herring 267 

gintinoaa 4,5 

Glyphidodon 610 

Glyptocephalos 888 

Gnathanodon 483 

Goat-flsh 665 

Goat*s-head  Porgee 929 

Gobiesodds 747 

Gobteaox 748,957 

GobUdfl» 629 

gobtoldes  (Cottas) 699 

(Hypaicometee) 808 

(Uranidea) 699 

Gobiomoroides 631,972 

Go^biomonis 681,972 

GobloneUas 635,947 

gobioninum 149 

Gobioeoma 638,048 

Goblua 688,944,945,946 

Goby 629,633 

Goggle-eye 466,467 

Goggler 434 

Gold-flah 263 

Golet 319 

gomeel 808 

Goniodiu 14 

Gonioperca 535 

Goodea 348 

goodei  (Erimyzon) 134 

(Laoania) 343 

(PtiUchthyi) 369 

Goody 574 

Goose-flab 844 

Gorbaach* 305 

gorbnaoba 305 

goroenaia 442,912 

Got^on 102 

Goard-aeed  Backer 121 

graoOe  (Boleoaoma) 522 

graoilia  (Blonniua) 779 

(Cottua) 699 

(Cyprinua) 220 

(Gadiia) 804 

(Gila) 229 

(Gobiua) 637 

(Gambnaia) 845,346,894 

(Hybopaia) 218,214 

(Lepidogobiaa) 687 

(Leptoblennina) 779 

(Leptogonneniu) 778 
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graoilla  (Lendacns) 187,220 

(Lycodea) 787 

(IConiapa)  176 

(Perca) 524 

(Pimelodua) 109 

(Platygoblo) 219 

(PcBcilichthya) 621 

(Ptychocheilua) 226 

(Squallua) 237 

(Tigoma) 287 

(TUeaia) 805 

(Uranidea) 699 

(Xipbophoma) 346 

gradoaua 109 

graSllai 963 

grahami  (Gila) 228 

(Lenciaona) 229 

(OUgocepbaloa) 517 

GnunmAtopleama \....  641 

Grammiconotaa 374 

Grande  £caille 887 

grandipinnia 185 

grandla  (Fundaloa) 836^89) 

(Gila)      226 

(Leuclacoa) 226 

(Ptychochilua) 226 

grandiaqaamia 603,036,937 

granalata 42 

Graodna 163 

GraaaBaaa 465 

Gray  Snapper 548 

Trout 681 

grayl 119 

Grayling 302 

Gray  Pike 526 

GreenBaaa 484 

Cod 806 

Green-flab 448 

Greenland  Halibut 819 

Green  Pike 368 

Sturgeon '   86 

Grenailier 810,811 

grex  (Scomber)  424 

Grindle 94 

griaea  (Diondn) 155 

(Ludoperca) 526 

(Sciaena) 568 

griseolineatnm 884, 005, 906 

griaeum  (Stisoatedium) 626 

(Corchariaa) 28 

griaeua  (Catoatomua) 127 

(Meaoprion) 649 

(Squalua) 64 

groenlandicua  (Cottua) 702, 703, 955 

(Gunnellua) 767 

(Uimantolopbua) 849 

(HIppogloaaua) 820 

(Microatoma) 290 

Groniaa 102 

gronorii 440 

Grouper 588 

Grobby 701 

gnuiniena 667 

Qrtmt 663 

Gryates 484 
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OrysttDA. 468 

guacAmftia 607,088 

gQftgnaneho 411 

Gtuwa 642,920 

gnasa 542,020 

goativere 541 

gala  (Diapteras) 865 

(G«rre»)  984 

(GUa)    286 

(Squallua) 236 

gnlonellns 220 

guloaa  (Urnnidea) 685 

guloans  (Centrarchus)  468 

(Cent  rldermichthys) 605 

(ChajnobryttuH) 468,915 

(CoMopsln) 685 

(Gobian) 684,045 

(Lepidogobius) 045 

(Pomotis) 467,468 

gtuiellifonni« 767,760 

Gnnnellops 766 

Gannelliis 766 

gmuielhia  (Blenniasy 767 

ganneri ; 31 

gonnifloni 376 

Gurnards 781,783 

guttata  (CorypUxna) 014 

(Perca) 537.020 

(Scorpo^na) 670 

giittatas  (Aalroacupns) 620 

(BodianuB) 541 

(Chiropsia) 645 

(ChlruB)  645 

(Ennencantbns) 471 

(Eplnepbclus) 010,973 

(Lampris) 453 

(Percopsis) 822 

(Pomotis)    470 

(Sebastapietes) 680 

(Zeus) 453 

(Zjganocte») 341 

gottnlata  (Hypnopsetta) 830 

guttolatus  (HippocampuB) 007 

gazmuniensis 126, 883 

Gymnacantbus 708 

Gymnelis 780 

Gymnodontes 850 

Gymnothorax 856,060 

gymniira  (Tr>'gon) 66 

gymnnnia  (GosteroBUsQS)  805 

gyrinns  (Eleotris) 631 

(Notunis) 08 

GymplenrodoB 82,876 


Haddo 

Haddock..... 
Hadroptema  . 
bffimatnra.... 

Hoiniulon 

Hsemnlnm 


805 

808 

605 

166 

558 

554 

Hair-tail 421,422 

Hake 808 

Halelonis 68 


Pige. 

Halatraotna 444 

Halecomorpfai 92 

Half-beak..... 876 

Haliaa....*. 795,868 

HaHbnt 818,810,821 

HalichoDres 602 

HalieatsM 851 

Halientichthya 851 

Haliperca 1 535,017 

hallerl  (XTrolophoa) 46 

Halooypselns 377 

Haloporphyros 800 

bamatns  (Icdoa) 601,052 

Hamlet 018 

Hammer-head 130 

Hammer-headed  Shark 25.26 

hammondi  (Percopais) 323 

(Pimelodas) 109 

Hand-saw  Fish 276 

Haplochilas 888 

Haploidonotos S67 

Haplomi 823 

Hardhead 813 

Hard-month 150 

Harf-tail 012 

Hare-lip  9acker 143,144 

Harengnia 268 

harengnlns 584,965 

harengns  (Coregonna) 361 

(Clnpea) 265 

(Layinia) 158 

(Salmo) 301 

harfordi  (Ptyohochilns) 226 

Harpe 601,(m 

Harveat-flsh 450,451 

haatata  (Dflsibatia) 48,70 

(Paatinaoa) 48 

(Trygon) 70,870 

baatatns  (Ctobionellna) 696 

Hayko 305 

Head-fiah 864,865 

heamil 820 

heermanni 592 

Heliaatea 611 

Helioperca 472 

helleri  846 

HelmichthyJdflB 362 

HelopB '. M 

helvomacnlatoa .*        667 

Hemdnrgnn 651 

Heroibranchii .     387 

Hemilepidotna : 714 

hemilepidotus 715 

Hemioplites 469 

Hemirhamphos 376,002 

Hemirhombns 816.004 

Hemistoma 606 

Hemitremia 162 

Hemitripterinfld 683 

Hemitriptems 685 

Hemitrygon 47 

henlel 20,21,59,60,870 

henshalli 338 

henshavii  (Apocope) , 210 

henahawi  (Halmo) 816 
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hentel 758,960 

heptagonus ;  388,W« 

Heptanchas 84 

Heptatrema 867,flC7 

Heptranohias 34,61,62 

Herichthya » 608 

Heroa 608,989 

heros ^ 480,481 

Herpetoichtbys 359,898 

Herring 264.265 

herschelU 909 

Heteiandria 844,846 

beteroclitus 336 

heterodon 163 

Heterodontidie 82,967 

Heterodontus 82,875 

Heterognathos 406 

Heterolepidina 640 

Heteropygil 324 

Heteroproflopon. 828 

Heterosomnta 813 

HeterosdohQA 763,962 

heterarum 271 

hexacantbna  465 

hexacornis  (Coitua) 705 

Hexagrammiis 641,049 

hexagrammiis 644 

HexanobidflB 84 

Hexanohaa 61, 62 

hlane 873,901 

Hiatnla 936 

hiatula ;. 936 

Hickory  Shad 266,271 

bieroglypliiciia 841 

hlUlanns 903 

Himantolophaa 849 

Hind 540 

hinnulus .19,20,59,870 

Hiodon 250 

HippocampldfB 385 

Hippooampns 386,906,907 

hippocampns 386 

Hippocepbaloa 723 

Hippoglosaina 821 

Hippo<;loB8oides 825,826 

hippogloBSoides    810,820 

HippoglossQA 818 

hippoglossas 819 

hippops 149 

hippos 485,437,488,970 

bfpparns 454,914 

hippus 437 

hirado 10,868 

hlnuido    712,956 

hlapidos 966 

Histiocottos 719 

HifltiophorinjB 419 

Histiophorns 421 

histrio 845.846,965 

hinlcus 273,888 

Hoe 16 

Hog-fluh 499,501,601 

Hog  Molly 180,499 

HogSacker 130 

Holaeantbna 615 
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holbdlli 847 

holbrooki  (Diplodna) 669, 930, 972 

(Echeneis) 417 

(Eapomotis) 482 

(Gambosia) 346,899 

(Heterandria) 346,894 

(Lepomis) 482, 9in 

(Opbidium) 793,963 

(Pomotis) 482 

(Sargua) 559.500 

Holcooolns 500, 592, 986 

Holia 305 

Holocentrnin 459,915 

Holocentma 459,915 

Holocephali 53 

Hololepis 614 

Holostei 88 

Homalopomna 809 

homonymoa .'..  584,936 

Homoprion 570 

hoodi 820,821,890 

Hoopid 807 

Hopladelna 102 

Hoploetetbna 458 

Homed  Dace .' 221 

Horned  Pont 104 

Horn-fish 626 

Homy-head 211 

Horse  Creyall^ :..         437 

Horse-fiflh 440 

Horae-head 439 

Horse  Mackerel  ..  429,432,911 

honghi 100 

Hound  Sbarka 19 

boyi  (Argyrosoinna) 300 

(Coregonna)...r 299 

(Uronidea) 700 

hnbhardl 832 

hndsonia  (CUola) 171 

hndaonicna  (Salmo) 320 

Hndaonina 163.164 

hndaonioa  (Catoatomna) 127 

(Hippocampna) 386,907 

hnmboldti  (Scopeloa) 284 

(Sqnalina) 284 

(Tigoma) 234 

hnmeralia  (Cbcerojulla) fm 

(Julia) 603 

(Leioatomna) 574 

(OUgocephalna) 513 

(Platygloeana) 608,936,987 

bumilia  (Bryttua) 479 

(Cottna) 705 

(Oambnaia) 345,804 

(Lepomia) 479 

Humpback  Salmon 306 

Hnro 484 

hnronenais 01 

Hnao 85 

hjralinua 214 

Hybognatbna 155,884.968^ 

Hybopsia 163,164,106.211,213 

Hyborhynchns 160' 

Hydrargyra 881,832^ 

Hydxolagas 64 
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Hydrophlox I85 

hydrophlox 233 

Hylomysoii 124,130 

Hynnis 438 

Hyodon 259 

Hyodontids 250 

Hyoftomft 490 

Hyi>enea8 565 

HypenteUam 130 

Hyperlstius 495 

Hyperoarti* 6 

Hyperotreta 4 

Hyperprosopon 690, 691 

Hyphalonednm 29G,968 

Hyplenroobilns 768 

Hypooritiohthys 590.591 

Hypohomns 505 

Hypomesna 294 

Hypoplectnu 637, 917 

Hypoprion 59,61 

HypoprionodoQ .' 61 

Hyi>orthoduB 541 

HypBagonns 728 

hypseloptera -. 184, 185 

HypsUepia 185 

HypeicometeB 808 

(hypsinotus 215 

flypsipterft 798 

HypsopBettfi 830 

Hypsnrus 698 

HypsypopB 610 

HysteiooATpine 586 

Hystefooarpnfl 5R6 

byrtiix 868 

I. 

lochw 689 

Ichthsliiraa 107 

lohthelis 472 

lehthyobiM 114 

lohthyomyzoB 9,867 

Iclchthyi 621 

Icosteid» 619 

looflteus ." 620 

IctAlurna 106,881 

iotbeloides 466 

Ictiobus 113,882 

illeoebnwtu 193 

immaonlftta  (Corypbien:«) 014 

immacalatain  (Cyblam) 427 

immaoiilatas  (Saimo) 320 

Imostoma 498 

imperator 909 

imperialia  (E0OX) 372 

(Mapm) 914 

(Sebaates) 679 

(Tylosurns) 372 

impetiginoaaa 540,973 

ineqailobna 228 

incisor 480 

iBcoima 304 

inocmstans 894 

iDcrasftatns 221 

indicoa  (HeptancuB) 34 

(IQstiopbonis) 421 


Pago. 

inclicaa  (Notidanas) 34»63 

(Tetraptunis) 900 

inermis  ( Anoplagonns) 725 

(Aspidopboroides) 725 

(Raia) 44 

(Sebaatodes).. 672 

ingens  (GuneUns) 767 

'    (Hippocampaa) 386 

iDnominatua 343 

inopinatuti 395 

inornata  (Lota) 802 

(Raia) 878 

inomatuH  ( Apodicbtbya) 770 

(Oryptacantbodea) 781 

inacriptuni  (Nanoatoina) 512  • 

inacrij.tus  (Notbonotua) 1. 512 

(Pomotia) 478 

(Xenotia) 478 

inaoulptaa 396 

inaigno  (PimeloduM) 100 

insignia  (CatoatoiDua)  130 

(Notnrna) 100 

inaolatna C12 

inaalm-aanctse-cmcia O'SS 

Integripionia  764 

intermedia  (Tigoma) 288 

intermedioa  (Goateroetena)  . . . : 896 

(Pomoxya) 465 

(Sanrna) 889 

(Sqnaliua) 238 

(Synodna) 880 

intemipta  (Morone) 530 

intemiptna  ( Ambloplitea) ...  A 466 

(Arciioplitea) 466 

(Centrarobua) 466,466 

(Genytremna) 923 

(Pomadaaya) 928 

(Rocona) 530 

innruB ! 882 

loa  400,971 

logloasaa 94d 

ionlbaa  960 

ioa 948 

irideua  (Centrarcbua) 464 

(Labrua) 464 

(Salmo) 312 

iria(Cliola) 172 

(Hypailepia) 172 

(Lcuoiacna) 221 

Iriab  Pompano.  034 

laabelita 616 

iachanna     260 

iechyraa  (Lopomia)  474 

(Parophrya) 833 

(Pleuronectea) 882 

laeatbea 757,060,060 

ialandicua 770 

laodon ^ 24,874 

laogomphodon 23 

iaolepia  ( Apbredodenia) 461 

(Lepidopaetta) 832 

(Pkrophrya) 832 

(Pleuronectea) 832 

(Stemotremia) 461 

laopiatbine 566 
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IsopsettA. 882 

laospondyli 256 

Istiophoma 421 

IsaroiMiB 28 

Isonis 28,29.87i 

J. 

Jack 656 

Jack  Salmon '. 1..  525 

jacksoni 595 

Jaoobi 571 

JacolxBa 417 

jacalua 202 

jaok 705 

Jai>oii«iaiA 300 

Japonicns 723 

JarroTil  (Lepidotneda) 252 

(Minomas) 123 

j^imiis 104 

jemesanaa 203 

JenigiiaDo 025 

Jerker 212 

Jeesifld 518 

Jew-flsh 262,531,540 

John  A.  Grindle 04 

Johnias 560 

Johnny .*..  718 

Johnny  Darter 402 

Johnny  Yerde •       586 

John  Paw 640 

jonesi 347 

Jordanella 327 

jordani  (Heifailepidotna) 715 

(Hippogloasoides) 827 

joeephi 703,063 

jugalia 172 

Jngnlares 783 

Jalidins 508 

Jumping  MoUet , 142 

Jorop-rooka 142 

JuneSaoker 132 

Jurel 012 

kanpl 364 

kayko 806 

Kelp-fish 603,783,764 

kentnckiensia 170,180 

kennerlyi 800 

kennicotti  (Catonotos) 514 

(Coregonoa) 208 

keta 305,807 

Killiflahea 331.382,336 

KIng.flsh 453,576.577,582 

K  ing-of-the-Herrlng 6 17, 618 

SUng-ofthe-lCnlleta 563 

King-of-the-Salmon 618 

King  Salmon 806 

Wsntch 307,308 

Krasnaya  Ryba 308 

knmlieni 600,053 

Kyphoens •  072 

kysntaoh 808 
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L. 

labiatns 127 

Labidesthea 406,908 

LabraciniB 527 

labradorions  ( Acanthocottns) 704 

(Coregonna) 200 

(CottOB) 704 

Labrax 528,641 

LabridflB 597 

Labrine 598 

LabroBomua 762,062 

labrosua  (Ceratichthya) * 217 

(Zoarces) 784 

laoera 143,144 

lacertoaos 102 

LachnoliDmns 600 

laorymalia 140 

laciniata  ..-. 008,060 

Lactophrys 853 

laonatris 108,882 

Lady-fish 258,601 

Lsmargna 14 

hetabills 175 

hetua 768 

liBTicandatns 386 

IsBvigatns  (Agonne) 723 

( Antennarins) 846 

(Chironeotes) 846 

(Lagocephalns) 860 

(Tetroclon) 860 

liBTis  (Acipenser) 87 

(Mustelus) 60,870 

(Plenraoromylon) 60 

(Raia) 42 

(Bhinotriaois) 60,870 

La  Fayette 451,574 

Lagocephalns 859 

lagocephalns  (Chims) 641 

(GnoBmatoplenTOs) 641 

(Labrax) 041 

(Onoorhynchus) 306 

(Salmo) 306 

Lagochila 143 

Lagodon 558, 029, 971 

LakeHerrlng 301 

Lake  Sturgeon 87 

Lake  Trout 314 

lalandi 444,912,913 

lamia 23,60,873 

lamiella 873 

Lamna 29 

Lamnide 28 

lamotteni 868 

Lamper-eel 11 

Lampem 7 

Lampetra 7,8,67,807 

lampetreformis 779 

Lamprey 6,867 

Lampridide 453 

Lampris 463 

Lampngus 454 

Lancelot 2,8,867 

lanceolatA  (Sci»na) 570,931 

lanceolatnm (Branchioetoma) 57,867 
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lanocolotas  (Eqnes) 982 

(Gobins) 636 

(Hinnoprion) 570 

(Limax) 3,887 

(Stelliferns) 570 

Lanoet-flsh 274,276 

Lant 414 

Large-montbed  Blaok  Bass 484 

Large-scaled  Sucker 140 

Larjmiis 578,833 

bit* 67 

laterale  OMtrema) 594 

Uteralls  (Abramii) 251 

(Alvarias) 622 

(Artedius) 600 

(CalycOepidotos) 600 

(Embiotoca) 605 

(Icelns) 689 

(Mylocbeilus) 1...  225 

(Poscillcbtbys) 522 

(Kicbardsonios) '. 261 

(Scorpfieniobtbys) ! 600 

(TKDiotoca) 595 

(Zjgonectee) 341 

laUeandaa  (ScoHodon) 24 

bi*5oepa  (Aetobatis) 870 

(Cepbnloscyllium) 50 

(Scylllam) 58,50 

(Stoaaodon) 879 

latifiisciatas 320 

latilVons 782 

Latilidn 628,880 

latiniaDOs 373,001 

latior 299 

lAtipiima  (Mollienesia) 347 

latipinnis  (CatostomiiA) 125 

(Zanlolepls) 647 

latirostris 879 

laarettfB 889 

laata 453 

Lavinia 163 

Lawyer 94,802 

Least.  Dane  !• 1 523 

Leather.jacket 446.447,855 

Leatber-sided  Minnow 234 

Lebias    328,329 

Leisomus 860 

Leiocottos 711 

Leiostomns    574 

leiarus 805 

Le-Ksl 305 

Lembns 630 

Lemniscail 862 

lemnisoatus 100 

lentigiuoBus 65 

leonensis 517 

leonina 174 

Lepibema 620 

lepida  (Boleoa^fAv) 517 

(CUola) 177 

Lepldion 800 

Lepldogobius 687,945,947 

Lepidolepros 811 

Lepidomeda 261 

Lepidopsetta 831,883 


Page. 

Lepidorbombiia 815 

LepidoeteidiB 89 

Lepidostens 90,880 

lepidnm  (Boleosoma) 517 

lepidns  (Oobins) 637 

(Oligooepbalns) 517 

(PoBoilicbthys) 517 

Lepiopomus 476 

Lepisoma 762 

Lepomis 472,484 

leptaoantbos  (Notorus) 96 

Leptagonos 726^955 

Leptoblennius 778 

Leptocardii .^ 2 

Leptocepbalide 382 

Leptocephalas 3<K2,960 

leptocepbalns 215 

Leptoolinns 776 

Leptocottos 713 

LeptognnneUns 776 

Leptopbidiam 703 

Leptops 881 

Leptorbyncbns ^....- 866 

leptorbyncbom 884,906 

LeptoscopidflB 762 

leptoeoraas 249 

Leptnms. 422 

leptnras  (Anarrbicbas) 782 

(Triobiams) 422 

lessonil  (Tetraptams) 909 

lesneorianam  (Exoj^OBsnm) 160 

Letbarobns 8W 

lencbtenbergi 868 

leuciodus 194.195 

Leuciscine 146 

leacisoas 230 

leucops  (Pbotogenis) 201 

leacopns  (Pbotogenis) 180 

lenoorb3mcbas 38,876 

Leucos 244,887 

Lencosomua 220,222 

leoooetictns 610 

Lencns 244,887 

Learestbes 405 

Leurynnis 78t 

lewisl 315 

libertatls 289 

Llmanda 831,884 

limandoidee 828 

limbatna 23,24,61 

liml 350 

Limia...  846,847 

Limnnrgas  842 

limoaa  (Myxine)  5 

limosas  (Pilodiotis) 101 

(Pimelodns) 102 

lineata  (Alosa) 267 

(Gorypbaena) 073 

(Eobeneis) 417,070 

(Embiotoca) 595 

(Liparis) 742,957 

(Novaonla) 605 

(Soiiena) 62i,676 

(Tigoma)  237 

(Trigla) 736 
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lineatns  Uchiros) 841 

(Amblodon)  568 

(Cydoptert^) 742 

(Dormitator) 632,944 

(GenyoDemtu) 574 

(Grystea) 646 

(Labrax) 529 

(Liostomns) 575 

(liDoropogon) 575 

(Mugfl) 408,404 

(Phthirichthys^ 969 

(Pleuronectee) 842 

(Prionotua) 736 

(Koccua) 529 

(SquaUns) 236 

(Triohodon) 627 

(Xyiichthya) 605,978 

(Zygonectea) 339 

lineolata  (CUola) 168 

(Mollieneaia) 894 

(Pelamys) 428 

(PoBoilia) 847 

lineolatom  (Etheoatoma) 518 

Uneolatua  (Albumiu) 168 

(Gatonotua) 518 

(Leuoiaons) 168 

(Zygoneotee) 841 

Ling 646,802,909 

linaleyi 514 

Liocottaa 711,955 

liolepis 825 

Llomonacanthiis 858 

LioDisooa 85 

lioprltis 87 

Liop»ett» 831 

liorua 181,132 

liostenma 206 

Liostonms 573 

Liparidids 738 

liparina 739 

Liparia 740 

Uparis 742 

Lipomyson 132 

Lirns 452,914 

linu  (Lepomis) 48d 

(Minnilos) 199 

(Nototropia) 200 

LitholepU   92,880 

Uttoralia  (Bagomphodna) 28 

(Mentioirraa) 577,933 

(Odontaapia) 874 

(Sqnalna) 28 

(Umbrina) 577 

Uituromis ,  966 

lividus  (PefcxomyEon) 8 

(Silarua) 105 

Lisa 403 

Lizard-flah 279,280 

Lobotea 554 

Lobotine 546 

lockingtoni 621 

Log  Porch 499 

lonchnnis 943 

longa  (Dasibatia) 66 

Longe 817 
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Long-eared  Snn-fiah 477 

lon^oeps  (Hybopsia) 168 

(Siboma) 241,887 

longicolUft 900 

longimanaa 482 

longipinne  (Holocentmm) 459 

longipinnla  (RhombtM) .' 451 

longirostris  (Albnmops) 167 

(Catoetomus) 120 

(Cliola) 167 

(Esox) 874 

(Eoleptorbamphus) 877 

(Hemirhamphos) 877 

(Tyloaurna) 874,902 

longirofttram  (Catostomns) 124 

loBgispinia 480 

Long-nosed  Dace 207 

Gar 91 

Sucker 127 

longolns 473 

longus. 899 

Look-down 439 

Lophiida) 844 

Lophina 844 

lophins 107 

Lophobranchii 381 

LopholatUna 624 

Lophopaetta 815 

lordii 320 

lorioatoa 723 

LoU 801 

loU(Gadn8) 802 

looiaiana) 383,884,904,906 

labricum 3 

Luoania 342 

Incene 213 

luci» 342 

locidns  (Coregonns) 301 

(Laxilua) 240 

(Noteniigonns) 240 

(Salmo) 301 

Inoiocepa 281 

Lucioperca  525 

Luciotrutta 304 

lucla8(E«ox) 353 

(Ptychochilus)   227 

ludibnnda 177 

lugnbris 177 

Inmbricns 899 

Lumpenns 776 

lompenna 778 

Lamp-anoker 744 

LompuB 746 

lompna 747 

lona  (Lampris) 453 

(Pomotis) 480 

(Zens) 453 

Innatns 886 

lanolatna 920 

lupus  (Aminms) 107 

(Anarrhichas) 781 

(Ictalnms) 107 

(Pimelodus) 107 

luteus 885 

Intipinnis 190 
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LaljaniiUD 540 

Lat;|ana8 547.821,971 

latrenais 178,175 

luxatns 132 

InzUoidM 177 

LuxUns 185,185.250 

lycaodon 8<I8,809 

Lycodlds 783 

Lyoodalepis 788 

Lyoodes 785 

Lyoodopaie 784 

Ijrlcas 588,945 

lynx 107 

lythioohloris 478 

LythrnniB 185,196 

IC. 

maoarelltu 488 

ICftoho 408 

maokenrii 804 

Mackerel  Scad 432 

Mackinaw  Troat 817 

inaclora. 45,47 

macrocepbalam  (Etheostoma) 501 

macrooephaloB  (Alvordins) 501 

(GaduB) 804 

(OanneUus) 757 

(Semolilns) 221 

macrochilos 128 

maorochirua 475 

MacTodonophla 350,807 

macrolepidota  (Myxostoma) % 140 

macTolepidotom  (Moxoatoma) 140 

macrolepidotua  (Catoetomoa) 140 

(Lendacua) 223 

(Pogonichthys) 223 

macrophthalmna 544,971 

raacropa 927 

macroptemm  (Exoglosaam) 180 

macroptenia  (Centrarohna) 463 

(Labroa) 464 

roacrorhynohoa 877 

macrostoma 177 

Macrooraa 811 

macrouma  ( Alopias) .  ^ 27 

Macrozoarcea 784 

Maorurida 810 

Macrurua 811 

macrorua  (Ophichthya) 898 

(Oxyodontichthya) 808 

maoalarina 330 

maculata  ( Aniia) 930 

(Eleotris) 632 

(Etheoatoma) 508 

(Hemitremia) 162 

(Lophopaetta) 816 

(Morone) 483 

(Perca) 640,918 

(Sci«na) 682 

raaoulatlcepa 492 

maoulatnm  (Anlostooia) 890 

(Boleoaoma) 492 

(Cyblam) 426 

(Cynoscion) 581,984 
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macnlataa  ( AlTordioa) 502,503 

(Apogoi)) * 930 

(Bodianaa)... 537 

(Bothoa)..... 815 

(Cllnna) 777 

(Cryptaoanihodea) 780 

(Dlodon) 863 

(Donnitator) 632,944 

(Hadropterna) 502 

(Heptranehiaa) 62 

(Holocentroa) 540 

(HypeDeoa) 565 

(Labma) 581 

(Lampenoa) 777 

(Monoprion) 930 

(Mnllhypeneiia) 663 

(MnUna) 565 

(Kothonotua) 50$ 

(Notorhynchna) 34,63 

(PlatypoBcUua) 348 

(Pleuroneotea) 816 

(Rbypticua) 643 

(Scomber) 428 

(ScoLiberomorna) 426 

(Herranoa) 540 

(Stichieaa) 777 

(XTpeneua) 565 

macnlooinotoa 615 

macnloftwciatua 536 

maculosa  (Lota) 802 

macnloaeriatiaB 646 

maculoatriatoa 864 

maooloaoa  f  Adpenaer)  87 

(Centtarchna) 46B 

(Ontridermlcbthya) 718 

(Gadus) 80e 

(OUgocottoa) 718 

(Pandlchtbya) 821 

(Pimephalea) 150 

Mademoiaelle 570 

msandriona 749 

magdalenn 580 

mainenaia 804 

mi^alia 832 

m%jor  (Actinoobir) 741 

(Cyclopteroa) 741 

(LiparlB) 741 

(P^chooheilua) 226 

Malacanthidfl» 619,624 

Malaooateoa 287 

Malaabeganay 568 

maligbr 678,674 

malleus 26 

Mallotna 291,889 

Mabna 319 

malma(Salmo) 819,320 

Malthaa 850 

Haltbe 850 

Malthidfl) 849 

Mancaliaa 848 

llan-eater  Shark 30 

Mangrove  Snapper « 549 

manitou 50© 

Manjnari 92 

Manta 62 
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man^a 62 

inapo  (Gobins) M5 

margaritatns 958 

roargarittis 235 

margarotis 471 

marginata  (Uranidea) 608 

marginatum  (Ophidiom) 792 

marginatua  (Broamias) 796 

(Broamophycis) 796 

(Dinemalichthya) 796 

(Haliaa).../ 7C6 

(Hemirbnmphua) 9oe 

(Lepomia) 478 

(Noturua) 100 

(Pomotia) 478 

marina  (Perca) 662 

marinaa  (iBlarichtliya) Ill 

(Eaoi) 902 

(Petromyzou) 10, 11. 867, 868, 869 

(Sebaatea) 651 

(SUurua) Ill 

(Tyloaurua) 902 

marmorata  (Pteroplatea) 47 

mannoratoa  ( Aminraa) 104 

( Antennariua) 846 

(Cottua) 700 

(Cremnobatea) 962 

(Homitripteraa) 717 

(PimekMlua) 104 

(Rhinichtbya) :)07,885 

(Scorpffinicbtbya) 716 

Maraipobranchil 3,57 

Haacalongua 353 

Muakallunge 853 

maaoni 313 

maaaacbnaettenaia 857 

Hiaataoombelidffi 888 

matamoronaia 847 

Mathemeg 882 

mattowacca 267 

matutinoa 199 

mauritii 449 

Maurolicua 283 

maxillaria 768 

maxillingua 160 

maxilloana  (Onatbypopa) 942 

(Opiatbognathua) 943 

(Rbiniobihya) 207.208,885 

maximna 31,61,875 

May  flab 332 

May  Sucker 144 

Meda 252 

Medlaluna 662 

mediocria 2C6 

mediroatria 86 

raediterranea  (Sarda) 427 

mediterranena  ( Hoploatetbua) 458 

(Scomber)  428 

mediaa  (Aniaarobua) 777 

(Calamoa) 928 

(Clinns) 777 

(GramDiateua) 928 

(Lamponna) 777 

(StichjBua) 777 

megacepbaloa  (Calamna) , 926 
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megacepbalaa  (Cbitonotaa) 699 

(loeloa) 662 

Megalocottua 701 

Mogaloplnsa 201 

Megalopa 261 

megalopa  ( Alburnellua) 193 

(Albamod) 195 

(Dltrema) i 692 

(Ennichtbya) 593 

(Minnilna) 195 

(Plmelodua) 109 

(Trycberodon) 247 

megalotia 177,478.480 

meUunptema ^.  . 300 

melanocepbalua 158 

melanogaater 9^ 

MeJanogrammua .' 803 

meUuiopa  (Bryttna) 468 

(CaUiunia) 467,468 

(Catoatomoa) 135,130 

(Dionda) 157 

(Gloasoplltee) 468 

(Haploobllua) 840,894 

(Hybognatbua) 157 

(Ictbelia) 473 

(Lepomia) 473 

(Minytrema) 136 

(Sebaatea) 667,658 

(Sebaatodea) 6:8 

(Zygonectea) 340,892 

melanopterom 552 

mebmoatiotaa 828 

melanotia  (Iiimamuroena) —         356 

(Moraena) 355,894 

melanotoa  (Catoatomna) ^ 159 

mebuiura  (PeroA) 548, 921 

melannroa  (Exoccetua) 879, 9(M 

(Lu^anua) 548,921 

(Ocyurua) 548 

melaa 104 

melea^ia 208,885,880 

Meletta 264,263 

MeUetea 710 

Menldia 406,908,960 

menldia  (Atberina) 406,407,408,900 

(Atberinlcbfcbya) 407 

Menbaden 260 

mcnbaden. 270 

Menomonee  Wbite-flab 298 

menona 835 

Menticimia 676 

meridlonalia  (Amiuma) 106 

(Bubalicbtbya) 110 

(Cottoa) 697 

(Ictaloraa) 100 

'    (Sclerognatbua) 116 

(Uranidea) 697 

merkl 30O 

Merlangna 807 

merlangua  (Anoplopoma) 650 

Merluccio 809 

merlaccioa  (Gadua) 800 

Merluciua 808 

Morou 580,656 

mertenai 700 
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mesogaster 877 

Mesogonlatiiu 471 

Ifeaoprion .•-  547 

meaotreoia 461 

metaUioa 209 

Metopouops 816 

Metrogaster 668 

mexicanum  (Dorosoma) 887 

mexicanus  (ChatoSMus) 888 

(MngU) 403.908 

Michigan  Herring 301 

Grayling , 303 

Micilstius 888,340 

liicristodns 82,875 

■iionxsephalii8(6a8tero8teiis) 895 

(Somniosus) '. 14,16,57 

MiorogadoB 805 

microlepidotuB 151,152 

microlepis 538 

microlophna 482 

Mlcrometrua 688.930 

Microperca 522 

Micropogon 575 

micropogon 212 

micropa  (CaUiums) 473 

(CanlolatUne) 020 

(Corvina) .     570 

(Cottnnculos) C88,952 

(Lepomia) 473 

(Spams) 928 

Hicropteroa 484 

Micropteryx 440 

micropteryx 203 

micropua  (Clapea) 263 

(Gaateroatena) 394 

Biicrostigmios 900 

Microstoma 289,889 

microstoma  (Cliola) 168 

(Gasteropelecus) 289 

(Uranidea) 698 

Microstomas 838 

microstomus  (Cithnricbtbys) 817 

(MinnUus) 168 

Midshipman 751 

milborU  (Arlus) ^ 110 

(Carcbarias) 23, 872 

(Carcharinus) 22 

(Eulamla) 60,872 

mUesl 159 

Miller's  Thumb  693,690 

milneri  (Calamus) 928 

(Nooomb*) 218,219 

(PageUus) 556 

(Spams) 556,928 

milnerianns 243 

mineopas 473 

miniatum  (Peristedium) 732 

miniatus  (Lepomis)  470 

(Sebastichtbys) 664 

(Sebastodos) 663 

minima  (Abeona) 587,588 

MinnUus 185,200 

Minnow 242 
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MinomoB..* r 124 

minor ' 781 

minuta ,.,^ 698 

MUiytrema 135 

mirabilp  (Exoglossom) 205 

mlrabills  (Clnpea) 265 

(GilUchthys) 636 

(Pbemicoblas) 205 

Mississippi  Gat 108 

Missouri  Sucker : 121 

missuriensis 168,169 

mitchilli  (Cottus) 702,955 

(Engranlis) 273,888 

(Stolephoms) 888 

miurus 99 

modesta  (Gheonda) 242 

modestus  (Julis) 604 

(Oxyjnlis) 604 

(Pseudojnlis) 604 

(Squalius) 242 

Mqlarra 6U,934 

Mola 865 

mola 866 

Molacanthus 885 

molestnm 638 

MoUienesia 346^894 

mollis 842 

Molva 801 

molva(Gadu8) 801 

Molvella 790 

Monacanthus 850,965 

monacbus 217 

Mongrel  White-fish 301 

Moniana 163,165,173 

Monk-flsh 35,844 

Monolcne 840 

Monoprion 931 

monoptory gius  ( Aspidopboi  oides) 724 

(Cbims) C4-» 

(Cottus) 72.'. 

(Hexagrammus) 642 

(Labrax) 642 

Monosira 933 

montagui 748 

montana  (Gila) 234 

Montana  Grayling 303 

montanus  (Clinostomns) 284 

(Squalius) 234 

(Thymallus) 303 

Moon-eye 259,260 

Moon-fish ; 430 

Moray 355 

murdax  (Atherina) 293 

(Crotalopsis)....' 850 

(Engraulis) 272 

(Macrodonophis) 359,897 

(Mnwena) 856 

(Opbichlbys) 897 

(Osmeras)  293 

moilnga 805 

morio 540,919 

Morone 530 

Morrhua 804 

morrbua  (Gadus) 804 
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morrisi 8«3 

Mossbunker 208 

MotelUk 796 

moacharra *. 610 

Mouse-flsh 845 

Ifoxoetoma 182,180 

mucoaa  (Liparia) 744 

macosam  (Xiphidion) 778 

macoaos  (Aoanthooottos) 703,055 

(Lycodalopis) 788 

(Lycodes) 788 

(Neoliparie) 744 

(Xiphiater) 772 

macrouata  (Perca) 531 

maoronatam  (Ophidium) 767 

mucronatua  (Neooonger) 360,900 

Mud-oat 101,102 

Hnd-dab 837 

Mud-Btth   94,636 

raadflsh  (FunduluB) 331 

Mud.fUhee 92,350 

MadMinnowH 849,850 

MudSun-fldU 468 

Muffle-jaw 696 

Mugll 402 

MagilidiB 401 

mugiloides 682 

muikiai 813 

MuUet 239 

MoUeto 401,402 

MulUdffi 564 

MuUhypeneas 565 

MuUus 564,931 

mulUftwolaU 334,335,891,892 

multmiis 758 

nraltUineato  (PoBcilia) 347 

multilineatos  (Labrax) 530 

moltimaculatas  (Diodon) 863 

Mninoiichog '. 336 

Mupus *       914 

Murajna 355,894,895 

MorsnidiD 855 

eug^'Bcbisto 3?5 

Muranoldes 766 

Mur»nop8i8 359,969 

mnrinns 475,476 

musica  246 

Mnsqiiaw  River  White-flah 299 

MuBtelua  19,59,870 

mutatum 492 

Myctopbum 281 

mykisa 313 

MyUobatldffl 49 

Myliobatis 50,879.880 

MylocbeUus 224 

MylochUuB 224 

Myloleucua 244,245.887 

My  lopharodon 225 

myops 281 

Myoxocepbaloa ^06 

Myiichthys 360 

Myriolepia 649 

Myrophia 899 

myatacalia 475 

myatiuua 659 
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Myatriophia 858 

Myxine 4 

Myxinidn 4 

Myzonts 3 

Mysopaetta 831 

N. 

nacrea 230 

namayouab 817,890 

Kanoatoma .' 509 

nanua 272,888 

Karcine 877 

iiareai 818,819,968 

narinari 50,879 

Naaaau  Grouper 918 

naaoa , 370 

naauta  (Maltbe) 850 

naaatum  (Campoatoma) 149 

naautna  (Argyreoa) 207 

(Leoolacna) 207 

(Bhinicbthya) 207,885 

natalia 105 

Kauclerna 443 

naucrateoidea 417 

Kancratea 443 

nauoratea  (Ecbeneia) 416 

(Leptecbeneia) 417 

Kauticbtbya 720 

nebraacenaia 212 

nebullfer  (Catoatoraua) 883 

(Labrax) 537 

(Paralabrax) 537 

(Serranna) 53C 

nobuliferua  (Catoatomna) 8^ 

nebuloaa  (Etbeoatoma) 500 

(Scftona) 577 

(Umbrina) 577 

nebuloaua  ( Aoantbolebina) 644 

(Centronotua) 768 

(Cbiropaia) 644 

(Gbirna) 044 

(Clinoa) 779. 

(OaatenMtena) :t94 

(Lycodea) 787 

(Mentioimia) 577,933 

(Pimelodaa) 105 

(Sebaatea) 676 

(Sebastodea) 676 

(Zeua) 456 

Keedle-flab 374 

negleotua ^ 568 

Negrito 537 

Nematognatbi 95 

Nemicbtbylda..... 365 

Kemicbtbya 366 

Neoclinua 760 

Neoconger 360 

neogaena 243 

neobantonlenaia 299 

Neoliparia 744 

NeomflDnia 549 

nepbelua  (Lepomia) 475 

(Tetrodon)  966 

nerka 308 

NerophJa 882 
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neviseiisi* 002 

newberrii  (Bacyclogobiot) 088 

(Fario) 818 

(Gobios) 038 

(Lepidogobios; 037 

Xew  Light 404 

oewmani 487 

uichoUi 840 

nIgeUtts 158 

niger  (Atnmoccetes) 8,807 

(Astronestbet) 288 

(Bubalichthys) 110 

(ChiMmodon) 810 

(Conger) 302,808 

(Cottas) 707 

(Ebox)... 852 

(Gasterosteas) 380 

(Gobios) 033 

(Halaoosteiis) 287 

(SqoaUas) 238 

Nigger-fish 541 

Digra  (Astronesthes) 287 

(Elacate) 418 

(Etheostoma) "   482 

(Gila) 238 

(Sciaena) 672 

(Tautoga) 699 

nigrescens  (Coryphena) 917 

(Cjcleptus) 120 

(Serranus) 910 

(Squalios) 242 

(Tlgoma) 242 

nigricans  (Acanthorus) 017,941 

(Amiunis) 108 

(Camadna) 600 

(Catostomus) 130 

(Centropilstis) 633,634,917 

(ChJBtodoo) 941 

(Girella) 600 

(Huro) 4S6 

(Hylomyxon) 131 

(Hypoplectms) 637, 918 

(Ictalums) 882 

(Micropterus) 485 

(Petromyson) U,808,809 

(Pimelodus) 108 

(Plectropoma) 637 

nigrllabris..: 102 

nigripinnis  (Argyrosomos) 801 

(Corogonns) 801 

(Rliypticns) 920 

nlgritos 640,541,020 

nigrocinotns 077,078 

nigrofiiBciata  (Hydrargyra) 830 

nigrofasciatos  (Fundolos) 886 

(Hadropteros)  600 

nigromacnlatos 405 

nigromarginata 867 

uigrotffiniata 104 

nigroteoiatas  (Graodus) 104 

(Hybognathos) 160,884 

nigrum  (Bolooeoma) 482 

(Petromyson) 9 

Nine^pined  Stickleback 898 

nitida  (Moniana) 176 
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nitida  (PomotU) 478 

nitldns  (Albaraos) .". 202 

(Centrarohaa) 405 

(Salvelinus) : 821 

nivea 180 

niveatos 641 

niveiventris 108 

nobUo  (Atractoscion) 570 

(Cynosoion) 883 

nobillor  (Esox) 853 

nobilis  (Conodon) 923 

(Johnins) 679 

(Gambusia) 840 

(Heterandria)  846 

(Perc.) 651 

(Pomadosys) 650 

Kooomis 211 

Komeide 448 

Komens 449 

norregica  (Perca) 051,052 

norvegiona  (Coryphsnoides) 812 

(Macrams) 813 

norwegicns  (Sebastes) 052 

notabilis 2U 

KotacanthidsB 870 

Notacanthns 870^900 

Noteriua 110 

notata  (Atherina) 408 

(Atherinlchthys) 407 

(Belone) 873 

(Cliola) 177 

(Cyprinolla) 178 

(Dorosoma) 271 

(Labrax) 630 

(Malthe) 860 

(Menidia) 407,909 

notatum  (Cliirostonia) 408 

notatos  (Hyborfaynehns) 150 

(Lepomis) 482 

■    (Minnilua) 159 

(Pomotis) 482 

(Pimelodus) 109 

(Porichthys) 752 

(Semotilus) 340 

(Tylosurus) 873 

(Zygoneotes) 389 

Kotemigonus. , 248 

Nothonotus 500 

nothum 680,581.904 

NoUdanid» 02.907 

Notidanus 34,02 

Notogrammns 770 

Kotorhynchus 84,02 

notospilotos 090.973 

Notropis 185 

nottU 841 

Notums .  97 

Noraoula 003 

noviB-angliB 299 

noveboraoensis  (Exocostua) 379,904 

(Gasterosteus) 890 

(Nanorates) 44a 

novemlineatus 767 

noyemmaculatus 803,000 

nnbila  (Apocope) 210 


Digitized  by  VjOOQIC 


INDEX. 


1003 


Pago. 

nubila  (Cliola) 1«7 

uubiluji '( Albamops) 167 

(Argyrons) 210 

(Centroblennliw) 778  \ 

(Leptoblennias) 778 

(Lumpenas) 778 

(Stichfflus) 778 

nuohaUs 155, 15«,  157,  «68 

nuchipiimis 762 

naecensis 485 

Kumb-llshes 38,89 

uammifer 118, 110 

uummolaris 865 

Nurse 15 

Nuree-Sharka 17,18 

nuttalli  (£xoc<Btii8) 380,381 

Nyctophns 282 

O. 

obesa  (Algaxiaea) 245 

(Tigoma) 237 

obesus  (Amiurus) 104 

(BryttQM) 470 

(EDnoaoanthas) 470 

(Lenciscua) 245 

(Loucus) 246 

(Pomotla 470 

(Squalius) 237 

obllquQS 574 

oblonga  (Chseiiopsetta) 823 

(Platessa) 823 

oblongnm  (Moxostoma) 184 

obloDgus  (Cyprmiis) 182,134 

(Paralichthya) 824 

(Plenxonectea) 823,824 

(Paendorhombiis) 823 

obolarinB 396 

obecoro  (Eulamia) 00 

obscuruB  (Carohariaa) 22,872,067 

(Carcharintis) 22 

(Centrarchiu) 485 

(Lepiopomna) 480 

(Lepomis) 480 

(Pomotis) 480 

(Squalus) 22 

obtusirostiis 378 

ubtasa  (Eulamia) 872 

obtasus  (RhiDicbtbys) 208,885 

(Squalus) 872 

occiUentilis  (Abramis) 250 

(Amia) 94 

(Catostomus) 128 

(Chorinemus) 447 

(Conger)  363 

(Gabterosteus)  v  .893, 447, 973 

(Girardinua) 849 

(Heteraudria) 849 

(LeuooaomuB) 250 

(LuxiluB) 250 

T                    (Monacanthna) 850 

I                     (Ifotemigoiiua) 260 

(Noturua) 100,101 

(Oligoplltea) 447,914,973 

(Scombroidea) 447 

(Torpedo) cto 


Page. 

Oceanic  Bouito 430 

oceanica  (Angnilla) 303 

occanicua  (Conger) 363 

(Gobionellna) 636,947 

(Gobiua) 630 

ocella 885 

ooeUaria  (Chaenopaetta)    823 

(Fondulua) 891 

(Paralichthya) 972 

(Plateaaa) 822,972 

(Paeudorbombna) 822, 972 

oceUata  (Corvina) 571,572 

(Gymnothorax) 357 

(Mursna) 356 

(Perca) 572 

(Raia) 40 

(Sci«na) 571,931 

ooellatua  (Acanthooottua) 953 

(Anarrhiohihya) 782 

(Citharlchthya) 964 

(Hemirhombua) 964 

(Horpetoichthya) 359 

(Hippogloaaua) 964 

(Munenoidca) 766 

(Martenopaia) 359 

(Ophiobthya) 859 

(Zeua) .' 457 

ocellatum  (Gphidium) 706 

ooellicauda 94 

octodecimapinosua 701 

octofllla 418 

Ootogrammoa 641 

octogrammua 641 

ootonemua 413 

ooulp.tus 479 

oculofaaciataa 721 

Goyurua  648 

Odontaapidide 874 

Gdontaapia 27,874 

Odontopyxla 729 

ogac  (Gadna) 804 

OhioShad .- 266 

Ohio  Sturgeon 87 

Old-wlfo 574 

olidua  (Hypomcaua) 294,295 

oligaapia     200 

Oligocottua  717 

Oligocephalna 514 

Oligoplltea 447,913,973 

oliathoetoma 934,935 

oliyaoea  (Poacilia) 340 

oUvaceua  (Pimelodua) 109 

oUvaria 102,881 

olmatedi *. 432 

ommatna .*.         824 

omocyaneaa 632' 

omoatigma 963 

Oncocottna 704 

Oncorhynohna 304 

Oneirodca 848 

Onirodea 848 

onitia 600,936 

Onoe 796 

Qpah 453 

(^hichthya 358,969 
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OphldUd» „ 792 

Opbidium .'. 792,963 

Opliioblexmias 756 

Ophiodon 646 

Opbisnrins 357 

Ophisanu 858,898 

ophryas 822,972 

ophtholmicns  475 

Opietharthri 967 

OpisthognathidfiB W2 

(^UtbognatbuB 943 

Opisthomi 868 

OpUthonema 268 

Opladelos 101 

Oplopoma    646 

OpsopffioduB 246 

oquassa 818,968 

OqoMsa  Troat 818 

orbia 747 

Oroynas 428 

ordlnatua 642,613,049 

oreaa 154 

ore;;onensLa 226 

urientalia  (Anairbichaa) 782 

(Oncorbynohus) 807 

(Pelomye) 428 

(Salmo)  807 

omata  (Aphoriatia)  843 

(Cliola) 173 

(Codoma) 173 

(Bmblotooa) 695 

(Rato) 877 

omatum  (Campoatoma) 149 

ornatoa  (Achinis) 848 

(Cochlognathua) 161 

(Ebox) 862 

(Gaimellaa) 768 

(Mnnenoidea) 767 

Oniiclithya 734 

Ortbogoriaoidie  — 864 

Orthaj^oriaoua 866 

Ortbodon 161 

OrthoprUtia 651 

Ortbopaetta 816 

oacula  (Apocope) 211 

(Corvina) 568 

oacalatii 630 

oaoalua  (Argyreoa) 211 

oamerinua 156 

Oaxnenia 292 

oaaeua 90,91,880 

oateochlr 418 

osieoatiota 66 

OatraoUd» 852 

Oatraoioiik 853 

OawegoBaaa 484 

Othonopa 689 

OtoUthinJB 566 

OtolithnB 580 

otaego 299 

ooataUbi 541 

ovalla 660,661 

o^tna 442,912 

ovinua  829 

ovla 669 


Page. 

Oxyjolia 604 

Qxyleblua CI8 

oxygeneioa 632 

oxygeniaa 532 

Ozylabrax SCS 

OxymetoponUiuD 949 

Oxyodontiohthya 898 

oxyptera 910 

Oxyrhina 28 

oxTThyncbaa  (Carcbariaa) 23 

(laorna)..... 28,29,01,874,875 

(Acipeoaer) 86 

oxyurua 91 

Oyater-fiah 600,750 

P. 

pachypoa  (Cottoa) 702 

paciflcua  ( Argyreioaua) 440 

(Cynioogloaana) 839 

(Glyptooepbalna) P39 

(Lycodea) 785 

(Lycodopaia) 785 

(Orcynua) 429 

(Salmo) 291,292 

(Thalelchthya) 292 

(Thyimua) 429 

Paddle-flah 82 

pastulua 964 

PageUna 666^972 

Pagma 656,972 

pogrna  (Sparoa) 550,928 

Palinuraa 452 

PaUnnrichthya 452 

palladaa  (Labma) 480 

palbiai  (Monacanthna) 865 

(Octogrammoa) 641 

(Pleuronectea) 836 

PfOlaaia 865 

pallida  (Lepomla) 485 

pallidua  (Bapomotia) 483 

(Labrax) 5ai 

(Lepomia) 479 

(Lenooaomoa) 221 

(Platygobio) 220 

(Pomotia) 482,483 

(SemotUua) 221 

palBiipea 734,735 

Pammelaa 452 

pampanua 442 

pandionia 504 

pandora 235 

IMntberinn  (Oplopoma) 646 

p.'mtberiniu  (Anarrhicbaa) 781 

(Ophiodon) 646 

Pantoateua 121 

papalia 15" 

papilio TIG 

papillifer 890 

papilliferaa 890 

papilloaiun 137, 138 

puadoxua 687 

Paragonua 729 

Paralabrax 535 

Paralepidids 276 

Paralepia 277,278 
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Paralichthyg 

Paranthias 

Parasoorpena 

paradticos 

Paratractos 

pardalia 

panliiB 

Parepliippus 

Parepinephelns 

Pareques 

pariotalia 

parkei 

Parma 

pannatas ^ 

parmifora 

Parophrya 

parovanua 

parrjB 

parrii 

Parrot-flsh 

])aru  (Pomacanthns) 

(Stromateas) 

parva  (Lnoaaia) 

parripinne  (CyiKMoion) 

jMiTvipfaiiiia  (FnoclQliia) 

pamiB  (Centridermichthys) 

(Cottopsis) 

(Cyprliiodon) 

(Sebastes) 

pastinaoa 

patatns 

patrifl 

patronns 

patnielis 846, 

paacidens  (Lenrynnis) 

(Lycodopaie) 

(Onoorhynohns) 

(Salmo) 

pancispiiiis .652, 

payonaoeas 

IMudllns 

P6ohePr6tre 

peddaniis  (Synfpiathns) 

pectioatQs  (Pristia) 

pectinifer 

pectoralis  (OalUa) 

Pedicnlati 

Pegador 

Pelamyn 

pelnmys 

I)enacida  (Ammoorypta) 

I)enacidam  (Etheostoma) 

peUncidoa  (Pleurolepla) 

(Thyris) 

Pelodicbthys  

peltastea  (Lepomia) 

poltatas 

peninsnla) 

peimatnla 

pensaool®  (Harengnla) 

pentacanthns 

pepo  (Scams) 

Peprilas 

perarcuatus ; 

Perca 


821 

973 ; 


678.679 
363 

438,970 
858 

751,958 
613 
537 
573 
158 
320 
610 
682 
878 
831 
246 
553 
780 
606 
616 
914 

843.893 
580 
333 
605 
695 
343 
671 
47,48 
603 
708 
269 


785 

800 

309 

656,657 


785 
659 
383 
72,875 
762 
351 
843 
416 
427 

428,430 
489 
490 
400 
840 
102 
478 
503 

408,960 
926 
268 
459 
606 
450 
832 

823,916 
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Percarisa 488 

Perceaoces 397,401 

Perch 523,505 

Porches 480 

Porcichthys 486 

PercidfD 480 

perciformis 452,453 

Perdlla 488 

Percina /. 499 

PerciniD 488 

percobromns 202 

Percomorphi 397 

Percopside 322 

Percopsis 822 

perfhsdAtos 273,274 

periscopas 807 

PeristedlliUD 732 

Peristedion 732 

Peristedimn 732^ 

peristethas 731 

Permit 912 

Poropua 719 

penonatos 415,900 

penpicabUia 695 

perspiciUam 787 

perapicuiiB 159 

PeacaYermiglla "668 

PescadiUo  del  K«y 409 

Peacadito 235 

Peace-rey 604 

PetromyEon 10,867,868 

Petromysontide 6,867 

petrosns  (Mugil) 404 

(Serranus) 9J8 

(TrisotTopis) 918 

phalsBna. 578 

Phalangites 728 

pbaleratuA 858 

Phanerodon 594,505 

Pharyngognathi 897 

phosganoTiis 900 

phenax 474 

Phenaoobios 205 

philadelphicus 973 

Phllypnns 630,944,972 

phl^'tomns ^ 941 

phlegetbontis 244,8^ 

phlox 495 

Phobetor , 708 

Pholls 760 

Photogenis  : 163, 170 

photogeniA 201 

Phoxinns ...         242 

phoxocephalns 501 

Phthirtchthys 969 

Ph5-cl8 798 

Physicnlus 800 

physignathns ,..         219 

Physocliati 867 

Physostomi 94 

Pickerel 852,853 

PicoreUus 862 

plctaratos 911 

pictns  (Chaanax) 847 

(Chiropsis) 646 
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plcttw  (ChlruB)  645 

(Gymnelis) 789 

(JulU) 038 

(Oxylebina) «48 

(PlatygloBsus) 988 

Picuda 412 

picudA  (Sphynena) 412 

pidiexiBO 138 

Plg.foot 681 

Pike 226,861,852 

Perch 625 

pUatiu 735 

PUeoma 4W 

PUodlctU 101.881 

pfloflQS 862 

Pllot-flBh 298 

Pilot-flshoa 430,443  1 

Pimelepterina) 540   | 

Pimelepterna 560,972 

Plmelode  Uvr6o 100  ! 

Plinelomotopon 601,602  | 

Pimephalea 158  | 

Pin-fltah j^ 558  I 

pingeU .713  1 

piogois. ; 819  ' 

pini 733  i 

pinnatuB 364 

pisniger  (Enneacanthns) 471  ' 

(Scbagtodea) 062  i 

(Sebastichthys) 663' 

(SobastosomuB) 663  , 

ptmralatas 446,913  ; 

Pipe-fish 382 

piptolepia 183 

Pirate  Perch. 460 

piacatorins 844 

Piacea 73 

piscalentna 330 

Piaodontophia *. 880,969 

piaonia 681  t 

Piaoodonophls 899  j 

piaquetas 485,912  i 

piatilliger 708  | 

pitoitosua 543  I 

pixanga! 920  j 

plaoitoa ^ 157 

Placopharynx 142  I 

pkiginsa 843  , 

Plagopterin® 148  ' 

Plagoptcms 1 253  | 

Plagyodus 276 

PlMce 831 

plana 837  ' 

planeri ^ 7  j 

Plargynia 185,250  j 

Platessa 831  ' 

plateaaoidea 826  j 

Platichthya 831,835  , 

Platiroetra 83  I 

platorhynchns  (Acipeoaer) 88  I 

platoatomua  (Lepiaoateas) 91 

platycephalas  (Amionia) .103 

(Cottna) 706 

(Megalooottoa) 707 

(Notoma) 101 


Page 

platyoephalna  (Pimelodoa) ,..  104 

Platygloasna 602 

Platy  gobio 219 

platyodon 872,873,P67 

Platypodon 967 

Platypcecilna 848 

Platyrhlna 876 

Plalyrhinoidia 876 

platyrhynchna  (Minomna) 122,124 

pUtyrrhynchna  (Pantoatena) 123 

(Scaphtrrhynchopa) 68 

platyatomiia(Lepidoateiia) 91 

Platyaomatiohthya 819 

plebeina  (Catoatomna)  .^ 122 

(Oaateroateoa) 895 

(Pantoateua) 122 

plebcjna  (Maatelaa) 870 

Plectognathi 852 

PleotoapoDdyli Ill 

plectrodon 958 

Plectropoma 537,917 

pleii 903 

Pleaioperoa 505 

PlenracromyloD 50,870 

plenritiona 814 

PlearograiDmna 641,94& 

Pleurolepia 488 

Pleuronectea 881 

Pleoronectida) 813 

plearophthalmas  { Antennarina) 84C 

Plenronichthya 828 

plearoadctua 713 

plmnbea  (Chimffira) 54 

(Dionda) 155 

(Lampetra) 8,57 

plumbeolaa 192 

plombenm  (Zophendnm) 155 

plnmbena  (AmmocoBtea) 867 

(Carchariaa) 872 

(CeraUchthya) 219 

(Gobio) 210 

(Petromyzoik) 8 

(Squalaa) 872 

plnniieri  (ChetodoD) 633 

(Conodon) 651 

(Diabaeia) 971 

(Gerrea)...  583,935.936 

(Labma) 971 

(Mugil) 403 

(Polydactylna) 413 

(Polynemua) 4in 

(SciiBiia) 651 

(Scomberomorua) 420 

(Scorpiena) 680 

(Trichidion) 413 

plmuierianna 432.012 

plntonia 878 

pneamatophoma...^ 424.910 

Podothecna 729 

PoBcilia 847 

PcBcilichthya 514 

PascUiiniB 327 

PcBciUodea 844 

poBcilioidee 347,894 

PoecUnrichthya K5 
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]KBoil*inun «. HI 

poeyi  <Platjglos8ii8) 938 

PogoniaB 568 

Pogoniohthys 228 

Pogostoma 880 

polariB  (Blennins) 788 

(BoreogadoB) 807 

(Cottus) 706 

(Lycodalepia) 788 

(Lycodee) 788 

(Merlaagos) 807 

PoUstotr^ma 867,967 

politas  (Seripbus) 582 

(Tetrodon) 860,861 

PollaoWus 806 

Pallaok 806 

pollicaris '. 054 

polyaoanthocephalns  . . .  703 

polyaotooephalns 765 

Polynemide 412 

Polynenras 413,060 

Polyodon 88 

Polyodontlde » 82 

Polypilon 532,916 

polytrema 667 

PomaoanthoA 615 

Pomaoentride 009 

Pomacentras 609,930 

Pomadasys 660,923 

Pomatomid» 447 

PomatomuB 448 

Pomatopsetta 825 

Pomolobos 265 

Pomotis 472 

pomotiB 469 

Pomozys 464 

Pompano 441 

Pompano  (California) 461 

ponderosna 108 

Pontixms 678,679,061 

popei 478 

Porbeagle 28 

Porcnpine-flah 862 

porcuB 681.951 

Porgee 556,557,597.613 

Poricbthya -  751,958 

PorooottuB 707 

PoronotuB 450,461 

poroBiBBimnB  (PoricbtbyB) 751. 752, 068 

poroBUB  (Cottns) .-. 703,055 

(Bbox) 352 

Potamooottaa 605 

Potamotrygon 72 

potBii 617 

powelli 865 

prsBciAOB 774,775 

prwstabiliB 268 

pretioBUB 294,205 

Priacantbide 644 

PriooantboB 544 

prlnceps 625 

prlncipiB 608 

Prionodea 017 

Prionodon 22 

PrionotuB 783,066 
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Prirtjidae 86 

PriBtigaater * 262 

Priatipoma 550 

PriatipomatidiB 545,880 

Priatipomatine 646 

PriBtiB 37,875 

prlatiB 87 

Proartbri 967 

probatooepbalas 569 

procne 160 

prodnctiiB  (Merlaoins) 809 

(GaduB)- 800 

(Marlangua) 809 

(RbinobatuB^ 38,68.876 

prceliarls 522 

profondomm 793, 794 

prolixam 150 

promelaa 158 

PromicropB 541,920 

PromicroptefmB .  643 

proriger  (Clinoetomus) 232 

(Gila) 232 

(LeuoiBcuB) * 282 

(Sebaatiobtbys) 662 

(Sebastodea) 661.960 

proaerpiiM 175 

Proeopiam 297 

proBtbemioB 210 

protacantbuB 465 

protena 805 

ProtoporuB 208 

proximas 805,806 

pminoBa 800 

PBettichtbya 825,828 

paeadobarengaa 267 

paeiidobiBpanioa 887 

PBendoJuIiB 604 

Pseadopleuronectea 881,887 

PseudopriacantbnB 546 

Paeudorbombna 821 

PseudoBcaniB 606 

PseadoBciena 560 

PaeudoaebaBtea 678 

PBeudoxipbopbomB 844 

PMendupeneoB 565 

paittaoalia  (Jolia) 937 

paittncaa 601 

Psycbrolatea 686 

Psycbrolntide 683 

Psyobrolntine 683 

Ptoraclia '...  466 

Pteropbryne 845 

Pteropbrynoidea 846,965 

Pteroplatea 46 

PtHicbtbya 869 

PtycboobeUaa 225 

PtyoboBtomaB 186 

PtyonotQB 700 

Puffer F69,861 

pagettenaia 692 

pn  gotti 805 

pnlcbella  (LipariB) 741 

(Moniana) 175 

(Tigonia) 288 

pnlcbellua  ( Aataticbtby a) 618 
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pnkheUns  (Cbflonemiui) 222 

(Enfcraolis) 273 

(HAplochUus)... 840 

(Leucisons) 222 

(Lenoosomns) 222 

(Oligooephalus) 517 

(Sqnalias) 288 

(Zygoneotea) 340 

polcher  (Labras) 002 

(Pimelometopoii) 002 

(Seinioo0§3rpha8) 002 

(Sqnaliiis) 230 

(Troohocopos) j. 080 

palchra  (Hupe) 002 

(Tigoma) 280 

pnllam  (Cbondrostoin%) 140 

pallus  (Amiams) 104 

(Monacftnthns) 858 

(Pimelodiw) 104 

pnlvemlexitns 245 

Pampkin-seed 482 

panctota  (Gambnaia) 344 

.  (Girella) 500 

CLamim) 29,875 

(Perca) 541,671 

(Scisna) 570,031,932,033 

(Trigla) 784 

pnnctatam  (Hyctophnin) 281 

pimctatas  (Aprionodon) 24,874 

(Blenniiu) 758,775 

(Bodlanns) 919 

(Bryttaa) 470 

(Caraox) 482 

(Carohaxiaa) 24 

.  (Deoapteras) 432,012 

(Enneacentnia) 541 

(Epinepbelas) 541 

(Holocentras)   918,920 

(Ictolnras) 108,882 

(Isestbea) 768 

(Lepomis) 470 

(MioristodiiB) 32,876 

(Myrophls) 900 

(Oameraa) 294 

(PhycLi) 798 

(PrioBotns) 734,950 

(SUurus) 109 

(Squalus) 24,874 

(Sticbens) 775 

pnnctloiilatas  ( Apogonicbtbya) 931 

pnnotifer  (Crotalopaia) 359, 807 

(Hybognathns) 884 

<Opblcbthys) 358 

pnnctiplime  (Sipboetoma) 385, 905 

pnnctipinnis  (Ayresia) 812 

(Chromla) 011,989 

(Dennatostetbas) 885 

poDctalata  (Corypbena) 454,914 

(Microp6Toa) 523 

(dranidea) 096 

pQnotnlatns  (Calliaras) 485 

(Lampagaa) 454,914 

(MinDilua)., 198 

(Notbonotos) 516 

(Pimelodns) 102 


Pajsc. 

ptinctulatiia  (Pceoilicbtbys) M6 

(Potamocotttts) 000 

pnngitiiia 803 

punicena 155 

purparaaoena  (Lepomia) 480 

parpoTataa  iSahno) 313,814,315 

parparea  (Tigoma) 238 

pnrpureaoena  ( Anoplarcbna) 771 

pnrpureaa  (Merlangna) 807 

(SqaaUna) 258 

pntnaml 498,837 

pygmsea  (TTmbra) 350 

pygmsna  (Gadna) 807 

(Gaateroatena) 394 

(T^nciacna) 350 

Pygoateaa 393 

pyrrbomelaa  (CHola) 184 

Q. 

qnadraoiia 396 

quadratna 613 

qaadricome  (Oatracinm) 854 

qondiiconiia  (Agonna) 728 

(Aapidophoma) 723 

(Cottaa) 704 

(Hypaagonna) 7:^2 

(Oncooottna) 705 

(Ostraoion) 834 

qnadiifaaeiatua 757 

qnadrlfllia  (Cottaa) 707,708 

quadrilateralia  (Coregonna) 298 

quadrilineatum  (Hemulon) 554 

quadrfloba   51 

qnadrimacalataa ^ 863 

qnadriaeriatua 091 

qnadritnberoalatna 820,836 

qandrocellatoa 824,825 

Quoaailabia 143 

qaataordecemlaminataa 417 

Queen-flab 5b2 

qniMcena : 699 

Qnillback 120 

qalnnat 307 

qulnqaecinctna 616 

B. 

Babbit-flab 863 

Babbit-montb  Sooker 144 

radiana  (Soaraa) 980 

radiata  (Raia) 41 

radiatoa  (CboBrqjolia) 60:i 

(Platygloaaoa) 603,078 

(Sparua) 603,073 

ruflii(>aqiiei 88 

Raia 30,877,878 

IUi» r 86 

Baild® 80,876 

Rainbow  Darter 614.517 

Rainbow  Trout 312 

RivJa 40 

r«Ji / 016 

rannla* 742 

Ransania 066 

rapax 226 

Raaoaoio 678,680 
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rasoacio 681 

Rasciera 863 

Rasher 663 

rabtrelliger 671,672 

Ra^fl8h 54 

Kat-taU 811 

ravenell A..  352 

Ray 86. 3» 

Razor-fish 605 

RedBaes 571 

Red-eye  466,473 

Red-eyed  Bream 468 

Red  Fall-flsh 189 

Red-fln 186 

Red-fish 196,808,602.661,931 

Red  Gronper 640 

Red  Onmord 733 

Red  Horse 136,140,571 

Red  Minnow 153 

Red-month  653 

Red-month  BnffiUo-fish 114 

Red  Roncador 572 

Re<l  Snapper 640 

Redspotted  Tront 819 

regale  (Gybinm) 426 

(Cynosdon) 681,984 

regalis  (Enchelyopns) 798 

(Johnins) 581 

(OtoUthns) 581 

(Phycis) 798 

(Scomber) 426 

(Scomberomoms) 426 

regins  (Blennins) 798 

(Hybognathus) 156 

(Phycis) 798 

Reina 669 

reinhardi(Careproctns) 740,957 

(LIparis) 740,957 

reinhardti  (Corynolophns)  -        849 

(Himantolophns) 849 

(Motella) 797 

(Onos) 797 

Reinhardtius 819 

Bemora 416,417,909 

remora 417,900 

Remoropsis 417 

Beniceps 25,874 

reticulata  (Spatnlaria) 84 

rotioalatns  (Bryttus) 476 

(Chilomyctems) 966 

(Esox) 853 

(Oobiesox) 749 

(Halleutlchthys) 851 

(Lepadogaster) 744 

(Lycodes) 787 

(Psendoxiphophoms) 344 

(Trj'gon) 72 

retifer  (Scylliorhinus) 860 

retifera  (Munena) 894 

retifemm  (Scyllinm) 870 

rotropinnis 126 

Rhacoch  ilus 596 

RhamphocottiniB 684 

Rhamphocottns 721 

Rheoorypta 497 

Bull.  :N^at.  Mus.  No.  IG C4 


Page. 

rhessodon 740 

Rhina 85 

rhina  (Rata) 48 

RhiniB 967 

Rhmichthys 206,884 

rhinichthyoides 210 

Rhittobatids 87,876 

Rhinobatns 87,68 

RhinodontidSB 81,876 

Rhinonemns 796,797 

Rfainoptera 51 

Rhinosoion 678 

Rhinotriacto 20,60,60,870 

rhodochloris 667,668 

rhodorus 686 

rbodoteros 602 

rhomaleus 240,886 

rhombens 984 

Rhombochims 417 

rhomboides 558 

RhombopUtes 540 

Rhorobutf 460,451,815 

rhothea  (Uranidea) 053 

rhotheus  (Semotilos) 222 

rhynchflens  87 

Rhynchichthys 459 

Rhypticlnae 628 

Rhypticus 54^ 

ricel 604,953 

richardi  (Caranx) 437 

(Hemirhamphus) 376 

(Salroo) 800 

richardsoni  (Coregonns) 299 

(Corvlna) 508 

(Cottus) 697 

(Eutychelithus) 568 

(Rhampbocottus) 722 

(Trachidermns) 695 

(Uranidea) 606,697,953 

Richardsonius 251,884 

Ringed  Perch 524 

ringens  (Engraulis) 272 

(Stolephoms) 272 

(Sudiu). 277 

Rio  Grande  Troat 314 

rissoi  (Trachnms) 911 

RiverChub 212 

rivoliana  (Seriola) 444 

Roach 244 

Robalo 528 

robusU(Glla) 228 

robustas  (Clypeocottns) 711 

(Ichthashirus) 109 

(Leuciscus). 228 

(Mylopharodon) 225 

Roccna 528 

roohei '..  425,911 

Rock 529 

Rock  Bass 466,535 

Rock-cod 662 

Rock-fish 832,499,520,650,662 

Rockling 796 

Rock  Salmon 444.913 

Rock  Tront 641,645 

Rocky  Monntain  White-fish 207 
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Bonoftdor 572,574,028 

ron&idor  (Umbrin*) 576 

Bonchil 610,623 

xondelea  (Carcharodoo) 00^61,875 

CExoccBtus; •004 

(ScomtMreaoz) 875 

roaacena  (Cymatogaater) 600 

(Micrometnia) 680 

(Sebaatoa) eiB»667 

(Sebaatodea) 663,666 

ro8« 376 

roaena  (Blennins) 766 

(Centronotaa) 766 

(Gonnellopa) 766 

(LuxUaa) 180 

(MinnUua) 180 

Koae-flah 651 

roaai  (Lycodea) 787 

(Salvelinna) 821 

(Salmo) 821 

roatavt*  (ADgoUla) 881 

<Mareiia) 861 

(Plateaaa) 834 

matratna  (AgoDua) 726 

(Alepocephalua) 257 

(Brachyopaia) 728 

(Heteroaticbua) 764,062 

(Leptogonua) 055 

rothrooki 776 

rotandA 865,866 

Totundatam 280 

Konnd-fiab 208 

Round  Honing 263 

Hound  Robin 432 

Ronaaette 58 

rabelloa 202 

ruber   665 

ruberrimua 766 

Tubiounda  (Parma)... 610 

mbicundua  (Aoipenaer)  87 

(Glypbiaodon) 610 

(Hypa3iK>pa) 610 

(Pomacentma) 610 

rubrioanda 477 

mbricrocena 180,100 

rubrifrona  (AlbumeUua) 203 

<Albumua) 203 

(Ceratiohthya) 214 

(Lenciacua) 203 

(MlnnUua) 202 

(Nooomia) 215 

(Notropia) 203 

(Zygonectea) 838 

mbripinna  (Cliola) 884 

(Cyprinella) 884 

rubripinnia  (Minnilua) 188 

mbrividbtua 6C0 

Rudder-fish 445,452 

mfiA(Harpe) 601 

rufilineatua 508 

rufna  (Bodianna) 602 

(Coaayphua) 602 

(Labrax) 681 

rufna  (Labrua) 602 

mgoaua 836 


Page* 

mperiianna 97 

mpeatria(AmbIoplite8) 4« 

(Bodianua) 466,467 

(Corypbsna) 811 

(Corypluenoidea) 812 

(Labrua) 609 

(Macruraa) 811 

(Xiphiater) 773 

mtUa 176 

S. 

aabina 40,68,879 

Sabre-flah WO 

aabnrne 958 

Saccopharyngida 366 

Saccopharynx 365 

Sacramento  Perch 406 

Salmon 806 

Sturgeon 80 

Sadina 206 

aagax  (Clupea) 205 

aagitU 630,640 

aaida 807 

Sail-flah 120,421 

Sailor's  Choice 661 

antra 875 

Salar 100,812 

aahw 809 

aaltsBi 104 

Salmo 309 

Salmon 288,300,812,625 

aalmonea  (Perca) 620 

aalmonenm  (Stizoatedium) 525 

aalmoidea 484.486 

aalmonena  (Eaox) 362,894 

(Scombrocottua) 660 

Sahnonidae 288 

SalmonklUer 896^ 

salmonoidea 485 

Salmon-Trout 813 

Salmon-Trout  of  the  Colum  bia 814 

aaltator 448.014 

aalutrix 448,014 

salndana 170 

Salvelinua 310»818 

aanctse-cruoia 938 

Sand  Eel  - 414 

Sand-dab 884 

Sand  Darter 488.489 

Sand-flsh 626.027 

Sand-flounder 816 

SundLaunce 414,416 

Sandpike 280,520 

Sand-shark 27 

aanguifluua 607 

aanguineua 770 

aanguinolentua  (Oncorbynohua) 808 

(Pomotia) 478 

(Salmo) 308 

aapidiaaima  (Alosa) 208 

(Clupea) 267 

aapidiasimna  (Coregonua) 299 

Sarcidium 205 

Sarda 427 

aarda  (Pelamya) *28 
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Sardine 2M 

Sftrdinia 887 

Sargo 661,930 

SurgoB 657 

Sarothrodos 614 

Sarpo 750 

mtiricas 7«1 

aatarna 672,673 

Sauger 626 

Saurel 431,432 

Sauriiia 27D 

Saurus 279 

Baoros  <Blop«) 261,068 

(OligopUte*) 978 

(Soomberesox) 876 

(TrachuruB) 482,912 

Saury 374 

Saw-flah 86,87 

^w-kwey 306 

aaxatilis  (ChsBtodon) 611 

(Glyphidwlon) 611,989 

(PcBcUichthys) 5» 

(Pomncestras) 611 

saxicola 887 

sayanna 460,461 

aayl 48,69,879 

Sayria 847 

acaber 644,949 

scabricepa 194 

Scad 432 

Scamp * 688 

Soaphirhynchus.... 88 

Scaphirrhynohopa 88 

acaphiarua 948 

Scaring 598 

Scarus 607,938 

Scatophagua 673 

.  acepticuB 200 

Schilbeodea 98 

BChcepffl 858 

BOhranki 926 

SchuylkiU  Cat 104 

Bciadicafl 842 

Sciina 669,931 

Sc!iBnld» 560 

8cia;nin» 666 

SciaRDops 671 

BCitulnB 956 

Sclerodermi 853 

SclerognathuB ^ 117,883 

ScoUodon 24,60 

BColopaoeuB 866 

Bcolopax.v 888 

Scomber 422 

Bcomber 424 

ScombereBocids 871 

Soombereaoz 874 

Soomberomonia 425 

ScombtidtB  422 

SoombrooottoB 649 

ScombroideB 446,918 

Scombroidins 431 

BOombniB 424,911 

8oopeUd«B 275,279 

SoopeluB 281 


Page. 

Soophthabnas 816 

aoopiferum 206 

SoorpaBna 678,960,951,952 

SoorpflBBichthya 716 

ScorpieiiidA 650 

aoorpioidea 702 

Scorpion. 679 

ScorpiB 6«a 

scorpiua 702 

acoulerl 304,305,808 

Bcrlpta 869 

Bcmtator  (BeUme) 874 

(iBeatheB) 960 

Scnlpin 679, 682, 702 

Scnp 637 

Soappaug 657 

BcatellatoB 875 

BCuticarlB ; 358 

BcyJla 168 

Scylliida 57,58 

SoylUorhinUB 58,869 

Scyllium 68,869 

SoymnldiB 13 

ScyriB 488 

Soytallna 790 

SeaBaaB 626,632 

Seabat 850 

SeaCatflBh 109.110,111 

Devil 62 

Horae 886 

]^)aoher 728 

Bayen 685 

Bobin 783 

Trout 679,680 

Snail 788 

Sebaatapiatea 678- 

Sebaatea 661 

SebaBtichthya 652,655,670 

Sebaatodea 652,653.666.950 

Sebaatomaa 662,664,664 

Sebaatoplua  662 

Sebaatoaomua 652,654,657 

aectatrix 561 

aecnndodoraalia 429 

aegalieDBia 723 

Selache 81 

Selachiana 12 

Sebcbli 12 

Selachoetcmi 82 

Selar 438,434 

Selene 439 

selene  (Carpiodea) 120 

(Luxilaa) 188 

<MinnilaB) 188 

aelenopa 260 

aemicinctna 603,604 

aemifaBciata  (Btbeoatoma) 500 

aemifaaciatam  (Pileoma) 600 

aemifaaciatna  (Triaoia) 20 

aeminolia 334 

aeminuda  (Gila) 230 

aeminnduB  (Lyoodea) 787 

aemiacabra 695 

Semotiloa 280 

aenilia 346,894 
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Sofiorit* e04 

senticoaa &>1 

seren* 167 

SergeMit^th 908 

Seriola 444.912,913 

Scriolichthya 446 

Seripbas 582 

nerpentinas 778,779 

8eri» 276 

Serraofde 626 

SerraniDie 627 

Serrano 684 

SerranoH 582,916,917 

nemu  (FlstalarUi)  890 

Hemtam  (Hmnolon) 924 

aernttas  (OMterosteos) 396 

Merriceps 676,677 

Seserlnas 914 

aessilicaada 840 

neUpinnls  (Zeua) 440 

Setorohes 682 

setifer 857 

HetipinniB .'     440 

Aezmacdlatas 863 

ShMd 267 

Shad  Waiter 298 

Sharks 12 

Sheepahead 558,567 

Shiner 185,186,232,248,250,587 

Sboyel-bead  Shark 25 

Shovel-nose 27 

Shovel-nosed  Shark 62 

Sturgeon 88 

shnmardi  (Albumops) 193 

(Hadropiems) 499 

(Imoetoma)  498 

(MinnUus) 192 

sialis r 98 

Siboma 230,239 

aiconlos 406 

Sidera 960 

tdderinm 154,155 

Sierra 427 

signatns 623 

slgnifer  (Bry**na) 478 

(Coregonns) *** 

(Salmo) 303 

(Stjpodon) 224 

(Thymallas) 802.303 

SilnridsB  96 

Silos 295 

Silver  Chab 222 

Eel 910 

Sflver-fln 168,179 

Silver  Perch 570 

Salmon 807 

Tront 816 

Silversides 404 

sima 170 

Siroenchelrs 863 

similis  (AmphisUchos) 598 

(Fondnlns) 338,891 

(Hydrargyra) 883 

similUmus 451 

•imotera 496 


Page. 

simpsoni , 109 

simulans  (Enneaconthna) 470 

(HemiopUtes)  471 

(Sebaatosomaa) 658 

slnms  (Albomellos) 170 

(Rhiniohthys) 885.886 

Siphagonus 7% 

Siphostoma 882, 904. 905, 9WI 

siscowet 817,318 

Skate 39,40 

Skim-back 120 

Skip-jack 266,406.482.443 

Skipper 876 

Skittle  Dog 16 

Skowita 307 

Sleeper 631.633 

Sleeper-shark 13.14 

Sleepmarken 6 

sloanl 284.285 

Smallmonthed  Block  Baas 485 

Sraaragdns 636 

Smelt 292,283 

smiridns 809 

smithii  (Carcharodon) 875 

(Cyprinos) 260 

Smooth  Hound 19 

Snapper 647,651 

Snipe  Eel 865 

Snipe-ftsh 388 

Snooks 900 

Soap-flsh.-.t 643 

socins 195 

Soft-rayed  fishes 94 

sogo 450 

Soldier-fish 517 

Sole 841 

SoIenostomatidiD 881 

soils 477,478 

Somniosns 14,67 

somnolenta 632 

sonorienais 349 

soporator 688,634,944 

sordidus 817 

Southern  Porgee 929 

spadioea 156 

spaUausani 28,29,874.875 

Spanish  Flag 668 

Mackerel 426,910 

Porgy 988 

Sardine 887 

Sparada 588.680 

Spatldie 645,880 

Sparine 646 

Spariaoma 938 

sparoides 465 

Spams 665,825.972 

spathula  (Polyodon) 83,84 

(Sqnalus) «4 

spatula  (Lepisostens) 9i 

Spatnlaria 83 

Spawn-eater 171 

Spear-flsh 120.420 

speciosa  (Gambusia) 346,894 

apeoioaus  (Pomotia) 480,482 

(Semotilua) »1 
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speoioaua  (TrachiohthyB) 458 

Speck i 4D5 

Speckled  Trout 320 

spectabilis  (PoBcillchthyB) 518 

(Salmo) 820 

(Salveliniis) 320 

apectxnm 204 

spectnmcala 16«,167 

spelseus 324 

spengleii 861 

apet 411 

Sphagebnnclins 358 

Spbynena 410 

sphyraena  (Esox) 4i0,411 

8pbyr»na  mm 070 

Spbyrsnid® 410 

Spbyma 26,874 

Spbyrnidfid 25 

flpillmani 506 

spilonotos 857 

spilopteras  (Ciibarichtbys) 817 

(Lenoisciis) 179 

(PbotogenU) 170 

spllota 604,063,054 

Bpilurns  814 

Spinacf  dffi 15 

spiDarella 738,057 

Bpinicepbalum 140 

BpinoBissimuB 727 

BpinoBOB  (CalycUepldotiiB) 715 

(CyclopteroB) 746 

(DcbinorhinnB) 14 

(EomicrotremuB) 745,057 

(HemUepidotoB) 714 

(SquoluB) 14 

Spiny  EelB 368 

Spiny-rayed  flsbeB 307 

Split-tail 223 

Spllt-moutb  Sucker 144 

SpoonbUlCat 83 

Spot 674 

Sprat 274 

SprateUa 264 

Spratelloidea 263 

SquaU 12,067 

BqualiduB  (ScaruB) 038 

Bqualipota 000 

SqualiuB 230 

SqualuB 16 

BqnamatuB 241 

BquamicepB 614 

Bqnamilentua  (CeraticbtbyB) 218 

(CouesiuB) 218 

(ParaUcbtbya) 823 

Squamipinnes 618,614 

Bquamipinnis  (Gerres) 035 

Sqnatiua 35 

squatina 35 

Squatlnids 35,067 

Squeteagne 581 

Squirrel-flBb 457,460,534 

Squirrel  Hake 700 

BtagnaliB 321 

Star-gazera 627 

Bteamsi  (Bleonius) 961 


Page. 

Bteamai  (Corvina) 572 

(LuldanuB) '. 640,921,022 

(Soncador) 572 

(Sciana) 572 

(Scorpiena) 051 

(Seriola) 445,018 

Steel-bend 313,314 

BtegopbtbalmuB 723 

BtellariB £8 

BtellatuB  (Fario) 315 

(Salmo) 315 

(Platicbtbys) 836 

(Pleunmectee) 835 

stellerl  (CydopterichtbyB) 745 

(Cycloptema) 746 

(Triobodon) C27 

stelllfer  (BodianuB) 5C9 

(FunduluB) 337 

BtelUfera  (Corvina) 570 

(Sci»na) 560,031 

(Xeniama) 337 

StelllferuB 569 

stellulaU 44 

StenodoB 304 

StenotomuB 557,020,072 

StepbanolepiB 856 

atepbanopbrys 736 

Stereolepia 631 

SterletUB -• 85 

Bterletna 216 

St©moptycbld» 283 

atevenai 201,202 

Sticb«ua 775 

Stlcbfflid® 754 

Stickleback 802,305,306 

atigma 780 

Btigmsa  (TJlocentra)    405 

Btigmeua  (Citbaricbtbya) 065 

atigmaticuB  (Ceraticbtbye) 2l2 

((JobioneUuB) 047 

(Smaragdna) 047 

atigmatnra  (Cliola) 182 

(Codoma) 182 

atigmatnruB  (Gobius) 046 

(Pbotogenia) 182 

Stilbe .' 248 

Stilbiua 250 

atilbiua 201 

Stingaree 47 

Sting  Raya 45,47 

Stizoetedion 525 

StizoBtedium 525,016 

Stoaeodon 879 

Stolepborua 272,888 

Stomiaa 286 

atomias  (Atberestbea) 820 

(Platyaomaticbtby  a) 821 

(Salmo) 316 

(Triaotropia) 018,972 

Stomiatidsft 285 

Stomodon 800 

Stonebasa 532 

Stone-cat 97,100 

Stone-lugger 130,140 

Stone  RoUer 180,148,149 
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Btone-toter 190 

storeri  (Leuciscut) 221 

(Scombereeox) 875 

fltoreriana 170,171 

storeriiu 406 

«touti 0,57,807 

Btmninea 107,108 

Strawberry  Baas 406 

atrUtoB  (Anthias) 019 

(Epinephelus) ., 018 

(Koccus) 628 

(SerranuB) 910 

strlgatns 780 

Striped  Bww 629 

Mullet 403 

Stromatcidw 449 

Stromateus 450 

Btromi    813 

BtnunoBUB 749,957 

Stud-flflh 387 

Storgeon 82,84 

Bturio 86 

Bt.vlifer 907 

Stypodon 228 

suavia 170.177 

sabbifiircataa 775 

subligariuB 635,917 

Bubterraneos 325 

Bucetta 182,183,134 

Sucker 112.124,678 

Bucklii 17 

SudiB 277 

Bueuri 455,914 

BUillUB 001 

sqjef 700 

Sukkegh  Salmon 808 

BuniDulentaB 032 

Sun-fish.... 458,402,472,482,805 

Sunny 482 

BupercUioBna  ( AflpidophoruB) 723 

(HexagrammnB) 044 

(UyborbyncbuB) 100 

(Labrax) 044 

Surf-flsh 585,602,594,595 

Surf  Smelt 294 

Whiting 677,988 

Surgeon 010 

Surgeon-fish 017 

BurinamenaiB 556 

Burmuletua 505 

Surmullet 604,505 

Butor 439 

BwampinuB 882 

Bwani 729 

Swell-shark 69 

Swell-toad 801,808 

Swingle-taU 27 

Sword-fish 420 

symmetricoB  (Caranx) 482,911 

(CeraUchthya) 218 

(Lepomis) 478 

(LeucoBomus) 213 

(PogoniohthyB) 218 

(Trachurua) 482 

Symmetmrus 222 


Pageu 

Bynagrls 923 

SynaphobranchidA 364 

Synaphobranchna 864 

Synentognathi 871 

Syngnathids 882 

SyngnathuB 882 

SynoduB 270,280,889 

Syrrhina 03,876 

Byrtenalum 295 


T. 


tabaocaria 

tiDnia.(BlenniuB)  .... 

(Clinoetomua)  . 

(Mursenoidea.. 

(SqualluB) 

tesniatuB *... 

teniopa 

tteniopterua 

Tenlotoca 

taboSnsiB 

Tailor  Herring 

Tambor 

tapdiama. 


7on 

234 

706 

234 

652 

910 

704 

694 

127 

206 

800 

809 

Tarpum •..  201,282 

t«a 760.751 

Tauridea 004 

taurooephala 106 

Tantog 000,936 

Tautoga 609,936 

tautoga 600 

TantogolabraB 600 

toylori 708 

tchawyteha 807,800 

teleBCopna 201 

Teleatea 230 

TeUpomia 473 

temmlnoki 580,504 

Teranistla 714 

Temnodon. 4** 

teneUuB 840 

tenuis  (Atherinopsia) 405,400 

(Gadus) 700 

(Leuresthes) 405 

(Phycis) 700 

teres  (Aloaa) 268 

(CatoBtomuB) 130 

(CoBcula) 807 

(CyprinuB) 180 

(EtmmeuB) 263 

(Sphagebranchua) 89? 

TeretnluB 188 

teretoluB 205 

tergiBUB 200 

teme-noviB 24,25 

teasellata  (EtheoBtoma) 500 

Tessellated  Darter 4W 

teBBellatnm  (Boleosoma) 408 

(Nanostoma) 611 

teaaellataB  (HadropteruB) 611 

(NotbonotuB) 600 

testadineoB •-•  -^l 

T6tard «81 

TetragonopteroB 265 

Tetragonoptma W* 
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tetraptaroniin 418 

TetraptuTus 420 

Tetrodon 860,066 

Tetrodontids aiO 

Teuthydida) 616,880 

texana  (Anguilla) 861 

(Cyprlnella) 178 

texensia  (Dionda) 157 

(Cynoacion) 681 

thalaaainnm  (Moxostoma) 139 

(Kanoatoma) 611 

thnlaaiinna  (Lepidogobiaa) 947 

(Kothonotna) 511 

(Otolithns) 681 

(Ptychoatomua) 139 

Tlialeichthya 291 

thaleichthya 292 

tbazard 911 

thompaonl  (Carpiodea) 119 

(Ictiobofl) 883 

(Triglopaie) 709,710 

ihoreanlanaa 221 

Thread-flu    412 

Thread-flah 438 

Thread  Herriog 268 

Threaher  Shark 26,27 

thrisaa 268,269 

thrisaoldea 262,887 

Thander-pumper 567 

tbuniiiDa 430 

Thymallaa 802 

thymalluB 802 

Thynnichthya 429 

Thynnna 428,429 

thynnuB 429 

Tbyria 840 

Tiaroga 163 

tiburo 26,26,874 

Tiger  Sharka. 21 

Tigoma 230,283 

tigTiiiii8.(Galeocerdo) 21,60 

(Myrichthya) 360 

TOe-flab 624 

Tilcala 804 

tUeaU 715 

titupanogenaia 196 

timucn 902 

tincellna 245 

Tipble 382 

Tirodon 968 

Toad-fiah 750,845 

Tobacco-box 40 

tobianua 414,416,009 

Togno 817 

torn* 817 

Tom-cod 805,806 

tom-cod 806 

tomcodaa 806 

Toothed  Herring 260 

Top  Minnow 338 

Tope 21 

TovpedinidiB 38 

Torpedo 88,39,876,877 

torpedo  (Raia) 88 

torvna 688 
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toxotee 696 

Trachinida 623, 62i  627, 628, 880 
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Tracbnropa 433,970 

Tracbarua 431,911 

traohnrua  (Caranx) 432,911 

(Cottua) 715 

(Oaateroateoa) 395,396 

(Hemilepidotoa) 715 
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Tracbynotua 441 

TracbjrpteridfiB 617 

Trachi'pteraa 618 
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(Rblnichtbya 207,885 
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triacauthna 451 

Triacia 20,870 

tribnlua 735 

Trichidion 413 

Tricbiurid« 421,910 

Trichinma 422 

trichocepbalna 862 

Trichodiodon 862 

Trichodon 627 

tricbodon 627 

Tricbodontldw 626,880 

trichroiatia 181 

tricolor  (Cbsetodon) 615 

(Holacantboa) 941 

(Pomacantbua) 941 

(Thymallaa) 303 

tricuapia 708,709 

tridentatua 7, 8, 57, 867, 8C8 

tridigitatua 753 

trifurcua 534,917,973 

Trigger  flab 854 

Trigbi 733,956 

TrlgUdiB 640,651,731,880 

Triglopa 712 

Triglopaia 709 

trigonum 853 

trigrammua 644 

Trilobnma 634 
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triaeriatua 64,65,870 

Triaotropia 637,918,910,971 

triapinoaa  (Corvlna) 570,931 

triapinoaaa  (Odontopyxia) 729 

triatcBcbns 92 

tririttatua 654 
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tropica  (£chenei8) 970 

tropicna  (Atractoatena) 92 
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trowbridgU  (Abcona) 688 

(Homalopomua) 809- 


Digitized  by  VjOOQIC 


1016 


INDEX. 


Tminpet-flsb 888,389 

tmnoata  (Belone) 874 

tnmoftttu  (Orthagoriacns) 987 

(Ranzanift) 906 

(Salmo) 818,814 

(Tetrodon) 987 

Tmnk-flsh 852 

Trycherodon 247 

Trygon 47,879 

TrygonldfB 46 

Trygonorhlna 876 

taappiteh 808,815,316 

techawytsoha 890 

tnbercolatns 48,49,66,879 

tadea 320 

tadiUna 166,166 

Tullibee 801 

tulUbee 801,802 

tumldus 118,119,883 

Tuna ^. 428 

tuDlcata 741,742 

Tunnies 428,429 

Tunny 429 

Turbot 815,830 

turgidns 861,862 

turner! 788 

Tyee  Salmon 806 

TyloeuruB 372,901 

Tyntlastes 639 

Typhlichthys 824 

O^phlogobius 639 

typicus 187 

tyrannoB  (Aloea) 267 

(AnguUla) 361 

(Brevoortia) 209 

(Clupea) 270 

U. 

Ulooentra 494 

Umbla 816 

Umbra 350 

umbra 569 

umbratilis 200 

Umbrid® 849 

Umbrina 575 

nmbroaa  (Cliola) 170 

(Cyprinella) 176 

(Lcpidopsetta) 833 

umbrosus  (Esox) 852,894 

(Platicbthys) 834 

(Pleuronectes) 831 

(Sebastichtbys) 950 

(Sebastodee) 950 

nndnatns 693 
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(Bryttus) 477 

onicomis 818 

uni&aoiatna 876 
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(Clinua) 775 

(Sticbwna) 775 
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Upaelonphoma 628 
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nranopa  (Phenacobina) 206 

Uranoaoopida 027 

nranoecopna  (Mancaliaa) 848 

nranoaoopua 848 

Urolophua 46 

Uronectea 789 

IJropbycia 798 

Uropaetta 821 

nma 110,883 
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yacca 607 
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rampyma 53 
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(Perca) 659,950 

(Sebaatea) 659 

variatum  (Etheoatoma) 603 

variatua  (Alvordina) 503 

(PcBcilicbthya) 518 

variegatoa  (Gyprinodon) 329, 890 

(Limnnrgua) 343 

Telatum 138 

veliana 405 

Tollfer  (Carpiodea) 120 

(Ictlobua) 120 

(Letharohua) 896 

Telox 166 

ventralia 708 

ventricoaa  (Apocope) 211 

(Temniafcia) 715 

ventricoaua  (Blepsiaa) 715 

(Ceratichthya) 211 

(Cycloptericbthya) 745 

(Cycloptema) 745 

Tontriosna  (Scylliorhinua) 69,869 

TenuaU  (Cliola) 178 

(Cyprinella) 178 

(Limla) 343 

(Lucania) 343,893 

Termicnlaria  (Sparoa) 922 

vermiculatos  (Xyricbthya) 005,973 

Temalia  (Clupea) 267 

(Goblo) 214 

(Pomolobua) 267 

(Scomber) 424 

verrilll 786 

vermcoaua  (Brachyopaia) 726 

(Cottus) 707 

(Leptagonua) 955 

veraicolor  (Abramis) 250 

(Argyropa) 929 

(Labrua) '  929 

(Stenotomua) 929 

Terticalla «» 

verua JJ^S 
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YMpertilio  (HolorhinoB) M 

(Maltha) - MO 

(Rhinopteia) 61 

vetulna  (Baltotea) 855 

(Paropbrya) 882 

(Pleoroneotea) 831 

▼exillaie  (Boleoaoma) 498 

vexillaria 672, 673 

Theeleii 697 

Vi«^ftMiiger 838 

vigllax 169 

ylgilis 971 

vinoea  (Clupea) 291 

Tilloana  (Cottna) 686 

(Mallotna) 291 

vinoUpea  510 

viola 800 

Tiolaceum  (Ditrema) 686,936 

▼iolaoeoa  (Apodiohthya) 774 

(Cebedichthya) 774,962 
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(Pantoateue) 124 

▼irgatiilua 957 
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(PcBoiUohthya) 515 
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(Eaox) 92,880 
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(Lepidoateua) 92 

Tirideaoena  (Syngnathua) 383 

(Oamerna) 293 

▼iacoaa  698 

▼itTea(Ioa) 490 

(Peroa) 526 

vitreum  (Stizoatedinm) 625 

▼itreua  (PoBoiUohthya) 491 

vittata  (Argyrotnnia) 416,909 

(CUola) 172 

(Clnpea) 273 

(Godoma) 179,178 

(Hemitremia) 162 

(Lepidomeda) 262 

vittatna  ( Ammodytea) 415 

(Engmolia) 273,888 

(Eaox) 362,894 

Viuva 660 

vivax  ( Ammoorypta) 169, 970 

(CUola) 169 

Yiyiparaa 652 

VoUdor 878,788 

volitana  (Cophalacanthoa) 967 

(Dactyloptema) 738 

(£xoc<Btiia) 878 

(Trigla)  788 
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▼olnoella 168 

Vomer 439^440 

vomer 439, 440 

vomerimia 781 

vorax 229 

vulgaria  (Acantbiaa) 17 

(Amiiima)  106 

(Anguilla)  : 8C1 

(Auxis) 4S6 

(Bolone)   879 

(Broamiua) 808 

(Carchariaa) 898 

(Carcharinoa) 878 

(Conger) 868 

(HippoglosHUB) 819 

(Liparie) 742 

(Lota)   802 

(Merlucius) 800 

(Molva) 801 

.      (MuateluB) 19,20 

(Pagrus) .«.  666 

(PimeloduB) 106 

(Pomotto) 488 

(Sphyr»na)  ... 411 

(ThyiiDua) 429 

vulnerata  (Apocope) 210 

valiM^ratuH  (Nothonotua) 606 

(PcBcIUcbthya) 609 

vnlpea  (Albola) 268 

(Alopeciaa) 27 

(Alopiaa) 27 

(Esox) 268 

(Plmelodua) 109 

(Sqnalas) ,...  27 

vtilaus 780 
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wacbna 806 

Wall-eyed  Perch 601 

Pike 626 

War-month 467,468 

warrenl  (Boleichtbya) 621 

(PoBcUichthya) 621 

(Salmo) 809 

Warsaw  920 

Weak-flah 679,681 

webbi  (Bleniiophia) 766 

(Emblotoca) 506 

(Opbioblenuina) 766 

Wheatland! 806 

wheeleri 007 

whipplei  (Boleichtbya) 610 

(CUola)     178 

(Cyprinella) 178 

White  Angel MO 

Wbitebalt 866 

White  Boas 029 

Cat 107,108 

White  flab 809,296,626 

White  Grant 664 

Hake 799 

Mallet 139.403 

Perch 680, 667, 591 ,  597 

Sturgeon 86,88 

Backer li»9,  uo 
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Wl»iteT»oat 680 

WhiUnjc 299,677 

willianMoni  (Coregonus) 297.968 

(OMtoroeteuft)  304 

wilaoni «97 

wincheUi 214 

Wlndow-pMie 815 

Winter-FUmnder 837 

Winter  SaUnon 306 

Wolf.flth 781 

WrasM-flshM ..         697 

Wreokflih 582 

Wry-moath 780 

wiMemaami 684,945 

X. 

192 

184 

xanthooephalns 104 

zanthams  (Homoprioii) 571, 082 

(Lioctomns) 574,932 

(Bhomlma) 914 

(Soiana) 574 

(Seseriniu) 914 

xanti 676 

XenichthyliUB 546 

Xenichthya 546,920 

xenicoa 801,802 

Xeniama 381,886 

Xeniatliia 020 

Xenotia 472,477 

Xlphiaa 419 

Xiphidion 771 

Xiphidiontids 764 

Xiphiids 410,900 

Xiphiater 771 

XlphlatepiMB 754 

Xiphophorna 346 

xyoaternna 727,055 

Xyrichthya 606 

Xyatrenrya 881,825 

XyatropUtaa 472.480 

T. 

YeUowBaaa 680 

Ca» 102.106 


Yellow  CavaUd 440 

Yellow-flimed  RoDOodor 576 

Yellow  Perch 524 

Pike S25 

YellowtaU 260,444,446^670,626.697 

Yelting 64« 

y-gnMnm 628;  tlO,  041 

Z. 

aaohima  888 

xanemua 217 

Zaaiolepia 647 

Zapteryx r 876 

satrtipia 005.006 

Eebra  (Fuodolaa) 888.385,336,801 

(Gerrea) 085 

(Hydrargyra)  383.335 

Kebrinns 891 

Zenids 456 

Zenopaia 456 

Zoaroea 784 

Zoarcid® 783 

Bonale 6J0 

aonata  (CUola) 183 

(Seriola) 446,918 

zonatum  (Elaaaoma) 461.015 

zonatu8(Albuniu8) 183 

(Bpbippus) 614 

(Eaox)    8tt 

(Fundnlus) 342 

(Haploohilaa) sa 

(Leuoiscua) 188 

(Scomber) 445 

(Zygonectea) 841,342 

Zonichthya 446 

aonifer 648 

zoniatiua 180.188,180 

Zopheodum 154 

zopbera 607 

sostenD 907 

znnnenaia 229 

ZygSBoa 26 

sygSBoa 26,01 

Zygonectea 838,892,804 

ayopteroa 870 
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